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EDWABD  OBTON,  EDUCATOB* 

I  RESPOND  this  afternoon  to  a  sammons 
difficalt  to  obey  bat  impossible  to  deny.  I 
am  reluctant  to  undertake  what  coold  be 
done  BO  much  better  by  others,  but  it  is  im- 
possible for  me  to  decline  to  join  in  doing 
honor  to  the  memory  of  one  whom  I  so 
much  loved  and  admired,  however  feeble 
and  inadequate  my  words  may  be. 

My  association  with  Dr.  Orton  extended 
through  a  period  of  nearly  thirty  years. 
Beginning  as  a  casual  acquaintance,  such 
as  is  common  among  men  engaged  in  the 
same  occupation,  it  rapidly  ripened  into  a 
friendship  which,  happUy  for  me,  grew  in 
strength  with  the  years  as  they  passed. 
My  most  intimate  personal  relations  with 
him  existed  during  the  earlier  years  of  the 
Ohio  State  University,  the  institution  to 
which  he  gave  so  large  a  share  of  his  life's 
work,  and  which  to-day  makes  fitting  ac- 
knowledgment of  the  value  of  that  work 
and  of  the  irreparable  loss  which  it  has 
sustained  in  his  death.  Of  Dr.  Orton  as 
one  of  the  most  eminent  of  geologists  of  his 
time,  of  the  splendid  example  which  he  set 
in  the  performance  of  the  duties  of  plain 
citizenship,  and  of  the  many  other  striking 
characteristics  of  a  career  which  is  rarely 
paralleled,  others  will  speak,  and  I  will  re- 

*Read  at  a  Memorial  Meeting,  Colnmbns,  Ohio,  Ko- 
yembw  26,  1899.  A  portrait  of  Orton  was  published 
as  a  frontispieoe  to  the  issue  of  Scisnob  for  Septem- 
ber 1,  1899. 
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Btricfe  myself,  therefore,  to  remarks  upon  his 
earlier  work  in  this  university  and  his  in- 
fluence as  an  educator  rather  than  as  a 
specialist. 

I  firmly  believe  that  no  one  can  fully 
understand  and  fairly  evaluate  Dr.  Orton's 
services  to  the  university  during  the  first 
ten  years  of  its  existence  who  was  not  him- 
self in  some  way  or  other  a  part  of  its  offi- 
cial organization  during  those  years,  and  in 
close  touch  with  methods  and  motives  by 
which  its  future  career  was  determined, 
and  I  must  ask  your  indulgence  in  a  brief 
statement  of  some  of  the  conditions  under 
which  the  institution  came  into  existence. 

The  Act  of  Congress  which  created  this 
and  many  other  noble  institutions  of  learn- 
ing, having  been  passed  in  the  most  dis- 
couraging and  gloomy  year  of  the  great 
Civil  War,  did  not  receive  immediate  con- 
sideration and  acceptance  by  many  of  the 
States,  and  in  Ohio  there  was  a  delay  of 
nearly  ten  years  before  those  interested  saw 
definite  promise  of  the  actual  realization  of 
their  hopes.  In  the  meantime  and  during 
the  latter  part  of  this  period  there  was  much 
necessary  and  useful  discussion  in  regard 
to  the  character  and  scope  of  the  proposed 
school.  Innumerable  schemes  for  utilizing 
the  prospective  income  were  thrust  upon 
the  public,  and  there  was  much  strength  in 
support  of  a  division  of  the  fund  among 
several'  existing  institutions.  The  first 
board  of  trustees  courageously  resisted  all 
attempts  to  destroy  by  disintegration,  and 
it  was  fiually  determined  that  the  institu- 
tion should  be  located  at  Columbus  and 
known  as  the  Ohio  Agricultural  and  Me- 
chanical College. 

The  field  of  controversy  was  now  greatly 
narrowed,  but  was,  perhaps,  correspond- 
ingly more  intense.  The  character  of  the 
work  of  the  new  school,  the  scope  of  its 
courses  and  their  relation  to  the  require- 
ments of  a  liberal  education  were  yet  to  be 
determined.    On  the  one  hand  were  those 


who  urged  a  generous  interpretation  of  the 
Act  of  1862,  and  who  believed  that  it  was 
primarily  intended  to  furnish  the  founda- 
tion of  an  institution  which  might  in  time 
become  a  great  university  for  all  of  the 
people ;  that  while,  in  the  provisions  of  the 
Act  the  nation  had  determined  to  fortify 
and  invigorate  the  two  great  sources  of  the 
State's  material  prosperity,  agriculture  and 
manufactures,  especial  emphasis  had  also 
been  placed  upon  the  importance  of  foster- 
ing the  more  purely  intellectual  or  culture 
components  of  a  well-rounded  course  of 
study,  for  it  was  specifically  directed  that 
these  must  not  be  neglected.  On  the  other, 
was  a  considerable  group  of  men,  equally 
honest,  conscientious  and  well  meaning, 
who  wished  to  organize  a  school,  intensely 
practical  in  tone  and  atmosphere,  in  which 
even  science  would  have  found  no  place 
except  as  applied  science,  and  which  would 
have  offered  little  opportunity  to  those — 
and,  fortunately,  they  are  many — who  seek 
to  show  their  right  to  labor  in  the  higher  re- 
gions of  more  purely  intellectual  activity. 
Both  sides  of  this  most  important  contro* 
versy  were  represented  by  strong  men  in  the 
first  board  of  trustees,  and  it  is  but  justice 
to  all  to  say  that  the  confiict  was  waged  in 
a  manner  worthy  of  the  dignity  of  the 
occasion  and  of  the  great  trust  for  which 
they  had  become  responsible.  I  cannot 
here  even  refer  to  the  various  phases  of  this 
discussion  or  to  those  who  were  most  active 
and  influential  in  shaping  the  organization 
of  the  school,  nor  can  I  omit  saying  that  to 
the  first  president  of  the  board  of  trus- 
tees, Valentine  B.  Horton,  and  to  Joseph 
Sullivant,  then  and  long  one  of  the  leading 
citizens  of  Columbus  and  of  Ohio,  the  Uni- 
versity will  ever  be  indebted  for  the  exer- 
cise of  a  courage,  tact  and  unwearying 
effort  that  went  far  to  put  the  institution 
in  the  way  of  being  what  it  has  been,  is, 
and  is  sure  to  be  in  the  future.  Fortu- 
nately, they  were  supported  by  many  others 
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of  the  board,  who,  in  themselves,  repre- 
sented liberal  caltare,  combined  with  a 
genuine  democracy  of  feeling  and  a  loyalty 
to  the  Commonwealth,  compelling  the  be- 
lief that  nothing  was  too  good  for  the  chil- 
dren of  the  people. 

The  issae  was  made  and  met  in  the  ap- 
pointment of  the  first  faculty  of  instrnc- 
tion ;  and  in  the  selection  of  the  first 
presiding  officer  fortune  was  singularly 
favorable  to  the  new  school.  A  professor 
in  a  New  Eogland  college  who  has  received 
the  highest  political  honors  his  State  could 
confer  upon  him  had  been  invited  to  be- 
come the  president  of  the  college,  but  cir- 
cumstances arose  which  made  his  accept- 
ance impossible.  Dr.  Orton  had  been  in 
Ohio  only  a  few  years,  but  he  had  become 
widely  and  well  known,  not  only  on  ac- 
count of  his  accomplishments  as  a  geol- 
ogist, but  as  well  by  his  charming  personal 
qualities,  and  he  had  beeir  already  chosen  to 
fill  the  chair  of  geology.  To  him  the 
trustee  now  turned,  and  he  reluctantly 
consented  to  be  the  first  president  of  the 
Ohio  Agricultural  and  Mechanical  College. 
I  say  reluctantly,  for  it  was  well  known 
among  his  friends  and  associates  that  he  was 
loath  to  assume  administrative  duties  which 
must  necessarily  interfere  with  the  con- 
tinued pursuit  of  his  specialty  in  which  he 
was  already  recognized  as  an  authority. 
Happily  for  the  institution  he  yielded  his 
personal  preferences,  and  for  eight  years  he 
was  at  once  president  and  professor. 

Among  the  several  thousand  young  men 
who  crossed  college  thresholds  in  Ohio  in 
the  autumn  of  1873  seventeen  entered  the 
building  in  which  we  now  are,  and  enrolled 
themselves  as  students,  the  first  of  the 
many  thousands  who  have  since  followed 
their  example.  I  cannot  describe  and  few 
can  appreciate  the  many  trials  and  difficul- 
ties of  those  earlier  years.  The  institution 
was  practically  unknown,  even  among 
those  from  whom  its  patronage  was  most 


likely  to  come.  It  stood  for  a  new  de- 
parture in  education  which  was  just  enter- 
ing upon  its  experimental  stage,  and  with 
few  exceptions  it  was  looked  upon  with  sus- 
picion by  other  colleges  in  the  State.  The 
members  of  its  first  faculty,  of  whom  only 
four  are  now  living,  were  mostly  young  men, 
full  of  ambition  and  enthusiasm  for  their 
work  and  thoroughly  in  harmony  with  the 
spirit  of  the  time,  for  even  then  had  come  the 
dawn  of  the  marvelous  last  quarter  of  the 
wonderful  nineteenth  century,  a  period  dur- 
ing which,  short  as  it  is,  the  relation  of  man 
to  the  material  universe  to  which  he  belongs 
has  undergone  a  far  greater  change  than  in 
any  other  period  in  history.  It  is  often,  in- 
deed generally,  possible  in  looking  backward 
upon  things  accomplished  to  see  many 
mistakes  that  might  have  been  avoided 
and  many  opportunities  not  properly  util- 
ized. As  I  review,  however,  the  principal 
events  of  Dr.  Orton's  presidency  of  this 
institution  I  am  at  a  loss  to  say,  even  with 
the  better  knowledge  that  accompanies  re- 
trospection, how  the  many  emergencies  that 
presented  themselves  could  have  been  met 
more  wisely.  To  begin  with,  his  stan- 
dard of  educational  work  was  of  the  high- 
est type.  He  fully  realized  that  the  suc- 
cess of  the  institution  depended  on  the 
establishment  and  maintenance  of  a  stan- 
dard of  scholarship  so  high  as  to  compel 
the  respect  of  the  best  educational  forces 
not  only  at  home  but  abroad.  Himself  a 
scholar  in  the  broadest,  best  and  most  ex- 
acting sense,  he  encouraged  faculty  and 
students  to  seek  the  best  ideals,  and  no  one 
of  them  who  gave  the  slightest  indication 
of  the  possession  of  the  divine  afflatus  in 
learning  ever  failed  of  appreciative  recog- 
nition from  him.  He  believed  that  the 
character  of  an  educational  institution 
should  be  judged  by  the  quality  of  its  work 
rather  than  by  the  number  of  students  en- 
rolled in  the  annual  catalogue,  a  principle 
which  everybody  admits  and  nearly  every- 
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body  ignores.  To  stand  np  for  it  and  do  it, 
especially  daring  the  early  straggling  years 
of  a  college,  demands  a  coarage  that  few 
possess.  That  Dr.  Orton  did  this,  even 
ander  the  most  trying  conditions,  I  set 
down  as,  on  the  whole,  the  most  notable 
characteristic  of  his  career  as  president. 
For  I  am  thoroaghly  convinced  that  if  he 
had  chosen  to  do  otherwise,  if  the  doors 
had  been  opened  wide,  at  both  ends  of  the 
carricalam,  the  institution  woald  have  long 
since  sank  into  a  deserved  oblivion. 

Few  college  presidents  have  so  continn- 
oasly  received  the  loyal  support  and  sym- 
pathy of  their  coUeagaes  in  the  faculty  as 
did  Dr.  Orton.     A  college  faculty  is  not 
likely  to  shine  as  an  example  of  meek 
and  amiable   submissiveness,  and  this  is 
particularly  true  of  one  composed,  as  this 
was,  and  many  are  to-day,  of  specialists. 
Twenty-five   years    ago,   and   earlier,   it 
was  usually  believed  that  a  college  pro- 
fessor might  fill  any  chair  that  happened 
to    be  vacant,  and    indeed  more  or  less 
regular  interchange  of  duties  was  often 
regarded  as  highly  desirable.    The  passing 
of  the  era  is  to  be  attributed  in  a  large 
measure  to  the  example  and  influence  of 
institutions  of  which  this  is  a  type.    The 
specialist,  however,  is  tolerably  certain  to 
hold  that  his  own  particular  department  is 
of  far  greater  importance  than  any  other, 
and  he  may  be  relied  upon  to  desire  and 
demand  a  large  share  of  available  resources 
to  aid  in  its  development.     Upon  the  presi- 
dent falls  the  by  no  means  agreeable  task 
of  apportionment  and  restraint,  and  this 
daty  was  discharged  by  Dr.  Orton  with 
rare  discrimination,  fairness  and  tact.    No 
mere  administrator,  however  skilled  in  that 
capacity,  could   have  done  as  well.     His 
scholarship  was  thorough  and  yet  broad 
enough  to  enable  him  to  know  what  was 
being  well  or  indifferently  done  in  every 
department,  and  is  there  not  a  freemasonry 
among  scholars  which  makes  mutual  recog- 


nition easy  even  when  there  is  no  common 
language  ?  I  am  reluctant  to  refer  to  my 
own  personal  experience  on  an  occasion 
which  is  completely  filled  with  one  person- 
ality ;  but  I  can  never  forget  the '  many 
instances  in  which  I  received  from  him 
encouragement  in  the  way  of  sympathetic 
acknowledgment  and  often  praise,  for  work 
which  was  doubtless  trivial  and  unimpor- 
tant, but  the  recognized  success  of  which 
served  to  keep  alive  the  fires  of  ambition, 
enthusiasm  and  interest. 

Of  Dr.  Orton's  relations  to  the  students, 
whose  numbers  multiplied  many  times  dur- 
ing his  presidential  period,  it  is  hardly  nec- 
essary to  speak.    Too  often  the  president  of 
a  college  is  unfortunate  in  that  he  rarely 
comes  in  close  relations  with  students  ex- 
cept to  administer  reproof  or  define  re- 
straint.    The  discipline  of  this  college  in 
its  early  years  was  nearly  as  great  a  de- 
parture from  accepted  traditions  as  were  its 
methods  of  instruction.    A  large  degree  of 
freedom  was  allowed  without  the  asking, 
but  the  line  separating  liberty  from  license 
was  sharply  defined.     It  was  intended  to 
cultivate  a  spirit  of  manly  self-reliance  to- 
gether with  a  full  knowledge  of  the  respon- 
sibilities of  citizenship,  and  the  administra- 
tion  of   the  few   simple   regulations  was 
always  so  just  and  fair  that  no  ground  for 
complaint  could  be  found.    In  this  as  in 
all  his   relations    with   others   Dr.  Orton 
believed  in  the  efficacy  of  reason  and  in  the 
doctrine  that  it  is  generally  more  important 
to  convince  a  yoang  man  that  he  has  done 
wrong  than  to  punish  him  for  so  doing.    He 
was  slow  to  condemn  and  reluctant  to  pun- 
ish, but  I  have  known  few  men  more  in- 
flexible and  unflinching  when  a  vital  prin- 
ciple was  contested.    He  won  the  confidence 
of  all  with  whom  he  came  in  contact,  and 
young  and  old  valued  his  judgment,  and  ad- 
vice.    As  a  teacher  he  was  most  inspiring. 
His  literary  and  linguistic  powers  were  un- 
usual, and  he  easily  made  any  topic  attrac- 


Januabt  5, 1900.] 


SdEHrOK 


live,  even  to  the  dull.  From  hundreds  of 
his  pupils  comes  the  testimony  that  to  him 
they  owe  the  first  quickening  of  their  in- 
tellectual life,  the  earliest  revelation  of 
their  own  moral  obligations  and  responsi- 
bilities. There  can  be  no  higher  praise  than 
this. 

Complete  as  was  Dr.  Orton's  success  in 
everything  conoerniDg  the  internal  man- 
agement of  the  college,  his  services  as  its 
representative  in  all  its  relations  to  the 
outside  world  were  of  far  greater  impor- 
tance. The  young  institution  was  but 
coldly  received  at  first,  and  this  was  espe- 
cially true  among  those  who  ought  to  have 
been  its  friends.  There  were  numerousharsh 
and  unjust  criticisms  of  its  course  of  study, 
its  faculty,  its  board  of  trustees,  and  it 
was  even  attempted  by  a  few  men  of  influ- 
ence to  make  it  a  football  of  partisan 
politics,  so  that  its  organization  might  be 
completely  changed  with  every  chauge  in 
State  administration.  Against  these  and 
many  other  adverse  conditions  its  board 
of  trustees,  president  and  faculty  had  to 
contend.  The  confidence  of  the  people  had 
to  be  won  and  was  won,  largely  by  the 
strenuous  but  tactful  efibrts  of  the  presi- 
dent. An  eloquent  ezponen  tof  the  prog- 
ress of  scientific  thought,  in  more  depart- 
ments than  one,  Dr.  Orton  was  everywhere 
welcome  upon  the  lecture  platform.  In 
cities,  towns  and  villages,  in  grange  and 
farmers'  institute,  in  teachers'  conven- 
tion and  literary  society,  whenever  men 
and  women  met  to  foster  intellectual 
growth,  he  was  heard  with  delight  and 
approbation.  His  speech  was  choice,  yet 
simple,  clear  and  dignified,  often  rising  to 
an  eloquence,  never  of  sound  or  mere  words, 
but  of  noble  thought.  Fortunate,  indeed, 
was  the  new  college  in  having  so  splendid 
an  exponent,  and  it  is  not  strange  that  grad- 
ually but  surely  there  came  to  its  support 
a  large,  and  influential  constituency  from 
among  the  beet  people  of  the  State. 


Nor  was  there  any  lessening  of  his  influ- 
ence in  its  behalf  when,  after  several  at- 
tempts and  against  the  wishes  of  the  friends 
of  the  college,  he  induced  the  board  of 
trustees  to  relieve  him  of  administrative 
duties  and  allow  him  to  devote  his  entire 
time  to  his  professorship.  After  that  time 
much  of  his  most  important  scientific  work 
was  done,  and  as  State  geologist  he  became, 
even  more  than  before,  familiar  with  every 
nook  and  corner  of  the  State.  His  broad 
democracy  of  spirit  and  his  generously 
helpful  disposition  combined  to  put  him  in 
close  touch  with  the  great  industrial  inter- 
ests of  Ohio,  including  man  as  well  as  mat- 
ter. He  knew  the  miner  as  well  as  the 
mine,  and  it  would  be  difficult  to  measure 
the  value  to  the  university  of  his  almost 
unique  relations  with  the  productive  forces 
of  the  Commonwealth.  The  beautiful  and 
noble  building  which  bears  his  name,  and 
which,  from  this  time  on,  will  stand  as  a 
monument  to  his  memory,  bears  witness, 
in  the  very  stones  of  which  it  is  composed, 
of  the  readiness  with  which  these  forces  re- 
sponded to  his  touch. 

But  still  more  enduring  will  be  the  tradi- 
tions of  his  life  and  work  in  and  about  this 
institution,  his  charming  personality,  his 
felicitous  speech,  his  lofty  moral  and  intel- 
lectual ideals. 

His  title  to  high,  perhaps  highest,  place 
among  the  great  benefactors  of  the  univer- 
sity, those  who  by  wisdom  and  tact  first 
made  its  existence  possible  and  afterward 
its  destruction  forever  impossible,  rests 
upon  a  foundation  as  solid  as  that  of  the 
rocks  he  so  much  loved. 

'^  Say  not  of  me  that  I  am  dead,"  were  the 
last  words  of  a  great  English  poet ;  ''  Say 
not  of  him  tha  the  is  dead  "  are  our  words 
to-day  ;  speaking  for  the  few  who  have 
been  privileged  to  enjoy  the  most  intimate 
personal  friendship,  as  well  as  for  the 
many,  scattered  over  this  broad  land ;  for 
all  our  lives  have  been  better  and  will  be 
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better  because  of  their  having  intermingled 

with  his. 

Thomas  C.  Mendenhall. 

WoBOESTBB  Polytechnic  Instititts. 


EDWARD  OBTON,  GEOLOGIST* 
It  was  in  the  aatamn  of  1869  Just  thirty 
years  ago,  that  I  first  met  Dr.  Orton.  In 
that  year  the  Second  Geological  Survey  of 
the  State  was  inaugurated  under  the  direct- 
orship of  the  late  Professor  Newberry; 
Governor  Hayes  named  Dr.  Orton  as  one 
of  the  two  principal  assistants  for  which 
the  law  made  provision;  and  it  was  my 
own  privilege  to  be  accepted,  at  the  same 
time,  as  a  volunteer  aid.  In  the  arrange- 
ment of  duties  Dr.  Orton  took  charge  of 
work  in  the  southwest  quarter  of  the  State, 
and  Dr.  Newberry  gave  chief  attention  to 
the  northeast  quarter.  Being  assigned  to 
Newberry's  corps,  I  had  no  opportunity  to 
meet  Dr.  Orton  until  late  in  the  season, 
when  I  had  the  good  fortune  to  be  bidden 
to  attend  a  conference  of  the  chiefs  at 
Columbus.  While  on  the  journey  from 
Cleveland,  Newberry  prepared  me  for  the 
meeting  by  sketching  the  quality  and  char- 
acter of  his  colleague — a  man  without  guile, 
direct  in  his  conversation,  and  absolutely 
transparent  as  to  motive.  The  simplicity 
of  manner  which  would  impress  me  at  the 
start  was  not  of  manner  merely,  but  was  a 
fundamental  trait  coordinate  with,  and  not 
contradicted  by  the  wisdom  which  made 
him  a  man  of  affairs.  His  sensitive  con- 
science making  him  peculiarly  careful  to 
adhere  to  the  facts  of  observation,  he  was 
cautious  and  conservative  in  all  his  geologic 
work. 

Newberry's  description  naturally  made  a 
strong  impression,  and  in  the  conference 
that  followed  it  is  probable  that  I  gave  as 
much  attention  to  the  man  as  to  the  sub- 
jects of  discussion.     Certain  it  is,  that  the 

*  Read  at  a  Memorial  Meeting,  ColamboB,  Ohio, 
NoTember  26,  1899. 


geologic  themes  have  vanished  from  my 
memory,  while  the  picture  of  the  man  re- 
mains. In  later  years,  as  we  met  from 
time  to  time,  as  I  listened  to  his  voice  in 
public  address  or  read  the  papers  that  em- 
anated from  his  pen,  I  was  able  to  add 
here  and  there  a  detail  which  Newberry's 
sketch  had  failed  to  delineate,  but  no  line 
of  it  was  ever  erased,  and  Orton  has  re- 
mained for  me  one  of  the  safest  and  most 
open-minded  of  investigators  and  the  sim- 
plest, kindliest,  and  most  lovable  of  men. 

To  what  extent  considerations  of  histor- 
ical fitness  ma}^  have  determined  the  ar- 
rangement of  to-day's  exercises  I  do  not 
know,  but  certainly  there  was  peculiar 
propriety  in  giving  first  place  to  Orton's 
work  as  an  educator.  During  the  first  half 
of  his  period  of  intellectual  activity  educa- 
tion was  the  primary  theme,  and  it  was 
only  in  later  years  that  geology  assumed 
prominence.  We  are  told  that  his  first 
geologic  observation  was  undertaken  with 
the  distinct  purpose  of  increasing  his  effi- 
ciency as  a  teacher  of  geology,  and  in  his 
early  acquaintance  with  rocks  and  fossils 
his  point  of  view  was  educational.  Inter- 
est in  geologic  studies  for  their  own  sake 
was  a  matter  of  development,  and  many 
years  elapsed  before  it  assumed  control  in 
the  determination  of  his  fields  of  activity. 
This  peculiarity  of  his  introduction  to  the 
science  in  which  he  finally  achieved  dis- 
tinction had  much  to  do  with  the  quality 
of  his  scientific  work  and  scientific  writings. 

It  determined,  in  the  first  place,  that  he 
should  not  specialize  at  the  beginning  of  his 
career.  In  geology,  as  in  medicine,  there 
are  general  practitioners,  broadly  versed  in 
the  principles  and  particulars  of  the  science, 
who  are  prepared  to  undertake  and  conduct 
investigations  of  great  variety  ;  and  there 
are  specialists,  each  devoted  to  some  minor 
branch  of  the  general  subject,  in  which  he 
works  intensely  and  exhaustively.  The 
specialist,  restricting  his  attention  thus  to 
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a  narrow  field,  is  almost  necessarily  a  some* 
what  narrow  man,  and  while  his  concentra- 
taon  of  effort  may  lead  to  important  results 
alt(^ether  unattainable  by  the  general  stu- 
dent, he  is  subject  to  great  danger  from 
lack  of  balance.  The  teacher  of  geology  is 
compelled  by  his  vocation  to  acquaint  him- 
self with  all  branches  of  the  science,  so  that 
his  view  is  necessarily  broad,  and  if  he  is 
also  an  investigator  in  a  special  field  he  is 
comparatively  exempt  from  the  recognized 
dangers  of  specialization.  Orton's  early 
work  as  teacher  and  observer  gave  him  the 
broad  view.  When  he  first  became  known 
to  the  scientific  world  as  an  investigator  he 
was  recognized  at  once  as  a  general  prac- 
titioner or  all-around  geologist,  and  when, 
in  later  years,  his  field  was  somewhat  re- 
stricted and  he  became  an  expert  in  a  spe- 
cial department,  there  was  no  danger  that 
his  narrow  view  would  blind  him  to  the 
recognition  of  the  broader  relations. 

In  somewhat  similar  way  the  method  and  . 
phraseoli^y  of  his  scientific  writings  were 
determined  by  the  compound  character  of 
his  career.  As  a  teacher  he  was  called 
apon  to  present  the  principles  of  his  science 
to  beginners  in  scientific  study  \  as  a  lec- 
turer to  popular  audiences  he  was  accus- 
tomed to  the  communication  of  scientific 
ideas  in  untechnical  language ;  and  as  ex- 
ecutive officer  of  academy,  college  and  uni- 
versity he  had  constantly  to  deal  with  men 
of  affairs  untrained  in  the  technicalities  of 
science.  Thus  ever  in  touch  with  the  lay 
mind  he  was  in  no  danger  from  the  literary 
pitfalls  which  beset  the  recluse  and  the 
specialist.  He  wrote  for  the  people  in  lan- 
guage which  they  could  understand,  and 
even  when  presenting  his  scientific  conclu- 
sions to  brother  geologists  he  found  little 
need  for  those  technical  terms  which  are 
so  apt  to  render  science  unintelligible  to 
the  general  reader. 

The  manner  of  his  introduction  to  the 
work  of  scientific  investigation  had  its  in- 


fluence also  on  the  quality  of  his  work. 
As  most  of  my  audience  are  well  aware, 
scientific  investigation,  or  the  endeavor  to 
understand  nature,  consists  of  two  parts, 
observation  and  theory.    We  open  our  eyes 
to  the  facts,  or  phenomena,  as  they  are 
called,  of  nature,  and  make  record  of  what 
we  see,  and  then  we  endeavor  to  explain 
the  phenomena  by  discovering  how  they 
have  come  to  be.     We  observe  and  we  the- 
orize.    But  while  observation  and  theory 
may  logically  be  distinguished,  in  practice 
they  must  be  intimately  combined  or  the 
best  results  are  not  secured.     There  are, 
indeed,  observers  who  take  little  cogni- 
zance of  theory;  but  the  best  observers 
hiftve  theory  constantly  in  mind,  and  through 
consideration  of  the  relation  of  their  facts 
to  theory  have  their  vision  sharpened  and 
their  attention  guided  to  those  things  which 
are  most  important.    And  there  are  theo- 
rists, too,  who  are  indifferent  to  facts,  soar- 
ing untrammeled  in  the  realms  of  imagina- 
tion and  speculation.    But  the  successful 
theorist  tests  every  hyppthesis  by  scrupu- 
lously comparing  it  with  the  phenomena  to 
which  it  pertains,  and  modifies  or  rejects  it 
when  he  discovers  a  discordance.     It  is  by 
the  observer  who  is  also  a  theorist,  and  the 
theorist  who  is  also  an  observer,  that  real 
progress  is  achieved. 

As  a  teacher  Orton  derived  from  the 
literature  of  geology  a  body  of  theory  which 
he  complemented,  so  far  as  practicable,  by 
personal  observation  of  the  rocks,  minerals 
and  fossils  that  lay  within  his  reach.  Thus 
he  trained  himself  early  to  habits  of  obser- 
vation, and  in  all  his  later  work  kept  in 
close  touch  with  the  phenomena  of  nature. 
As  an  investigator  he  generalized  freely 
and  did  not  shrink  from  the  propounding 
of  theories,  but  all  his  theories  were  so 
broadly  founded  upon,  and  so  faithfully 
verified  by,  the  phenomena  of  observation 
that  they  came  to  the  world  as  demonstra- 
tions which  could  not  be  gainsaid. 
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This  far  we  have  considered  only  Orton's 
work  in  pure  science,  but  his  work  in  ap- 
plied science  was  of  equal  or  greater  im- 
portance, and  it  was  in  this  field  that  his 
personality  was  most  marked.  I  trust  that 
you  will  bear  with  me  in  another  digression 
at  this  point,  for  his  life  serves  to  illustrate 
certain  peculiarities  of  the  relation  of  man 
to  science  which  are  not  always  kept  clearly 
in  view. 

It  is  a  matter  of  common  understanding 
that  scientific  knowledge,  or  knowledge  of 
nature,  is  the  foundation  of  the  material 
progress  of  the  race,  but  the  method 
through  which  it  serves  this  purpose  is 
perhaps  less  broadly  understood.  Through 
research  the  body  of  '  natural  knowledge  ' 
has  been  created  and  is  constantly  increased. 
This  body  of  knowledge  is  a  storehouse 
from  which  men  may  draw  that  which 
they  find  useful,  and  from  which  they  do, 
in  fact,  make  drafts  at  every  stage  of  prog- 
ress. But  the  store  of  knowledge  grows 
quite  independently  of  the  drafts  which  are 
made  upon  it.  The  utility  of  the  individ- 
ual grains  of  knowledge  is  not  foreseen,  and 
their  accumulation  is  always  much  faster 
than  their  utilization.  So  far  as  we  may 
judge  the  future  by  the  past,  only  a  small 
portion  of  the  garnered  knowledge  will  ever 
find  practical  application,  and  thus,  from 
the  purely  utilitarian  standpoint,  there  is 
an  immense  waste  of  energy  in  the  prosecu- 
tion of  research.  This  only  illustrates  the 
general  fact  that  mankind  is  a  part  of 
nature,  for  in  nature  the  ways  of  progress 
are  ever  wasteful.  The  acorn  is  nature's 
device  to  prevent  the  extermination  of  the 
oak,  and  an  oak  tree,  in  its  long  lifetime 
produces  a  myriad  of  fertile  acorns,  but 
only  one  of  these,  on  the  average,  escapes 
all  the  dangers  of  immaturity  so  as  to  de- 
velop a  perfect  tree  ;  the  others  fail  for  lack 
of  opportunity,  and,  so  far  as  the  continu- 
ance of  the  species  is  concerned,  are  wasted. 

The  gathering  of  this  great  store  of  nat- 


ural knowledge,  only  part  of  which  can 
serve  the  purposes  of  mankind,  is  called 
pure  science.  The  utilization  of  such  por- 
tion as  may  be  found  available  constitutes 
applied  science.  If  the  practical  ends  of 
applied  science  constituted  the  only  motive 
for  labor  in  pure  science,  mankind  would 
be  appalled  and  discouraged  by  the  enor- 
mity of  the  waste ;  but,  fortunately  for 
human  progress,  another  motive  exists  in 
the  love  of  knowledge  for  its  own  sake. 

Every  activity  which  is  so  often  repeated 
as  to  become  habitual  affects  mental  con- 
stitution and  may  result  in  a  corresponding 
sentiment,  appetite  or  instinct,  which  in 
turn  becomes  a  motive  for  the  activity. 
Take,  for  example,  the  fundamental  act  of 
eating,  which  is  essential  to  preservation  of 
life  and  is  common  to  all  animals.  There 
has  been  developed  in  connection  with  it  a 
desire  to  eat,  or  appetite,  which  for  most' 
sentient  beings  is  the  actual  motive,  there 
being  no  perception  of  the  relation  of  food 
to  life.  Men  associated  in  communities 
find  advantage  in  the  classification  and 
division  of  labor  so  that  each  shall  perform 
some  one  function  for  others  as  well  as  for 
himself,  being  repaid  through  equivalent 
service  by  others.  In  order  to  exchange 
labor,  or  the  products  of  labor,  good  fiaith 
is  necessary,  and  cooperative  living  has 
accordingly  developed  the  sentiment  of 
honesty.  Moreover,  as  industrial  organiza- 
tion makes  each  individual  continually 
work  for  others  more  than  for  himself, 
there  is  developed  in  him  a  sentiment  im- 
pelling him  to  do  for  others,  the  sentiment 
of  altruism.  Again,  the  importance  of 
social  aggregation  in  the  evolution  of  all 
phases  of  human  culture  has  led  to  the 
creation  of  great  nations,  and  national  ex- 
istence has  engendered  national  sentiment, 
the  sentiment  of  patriotism,  but  the  masses 
actuated  by  patriotism  as  a  motive  have 
little  conception  of  the  value  of  aggrega- 
tion  as  a  factor  in  human  development. 
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In  a  similar  way  scientific  research  as  an 
essential  to  material  progress  has  developed 
its  own  sentiment,  the  scientific  sentiment, 
or  the  sentiment  of  acquiring  knowledge 
for  its  own  sake,  and  this  is  the  motive  of 
pure  science.  As  honesty,  altruism  and 
patriotism  are  sometimes  carried  to  absurd 
limits,  so  as  even  to  oppose  the  ends  they 
normally  tend  to  promote,  so  the  scientific 
sentiment  is  liable  to  perversion  ;  and  there 
are  not  wanting  scientists  so  devoted  to  the 
acquisition  of  knowledge  that  they  are  im- 
patient of  its  application,  and  look  with  dis- 
dain on  other  scientists  who  strive  to  dis- 
cover its  uses. 

In  the  application  of  natural  knowledge 
to  human  uses  material  gain  is  usually  in 
sight,  and  this  supplies  a  motive  so  distinct 
from  the  unselfish  sentiment  of  science  that 
the  same  individuals  are  rarely  votaries  of 
both  pure  and  applied  science.  Taking  an 
illustration  from  the  branch  with  which  I  am 
most  familiar,  the  mining  engineers,  occu- 
pied with  the  application  of  geologic  knowl- 
edge and  actuated  primarily  by  the  motive 
of  material  gain,  are  a  distinct  body  of  men 
from  the  geologists  proper,  occupied  with 
the  acquisition  of  geologic  knowledge  and 
actuated  primarily  by  the  scientific  senti* 
ment.  There  are,  indeed,  individuals  who 
perform  both  functions,  but  as  compared  to 
the  general  body  they  are  rare  exceptions. 
Such  an  exception  was  Edward  Orton,  and 
he  stands  prominent  amoug  geologists  as 
one  actuated  by  altruistic  motives  not  only 
in  the  acquisition  of  knowledge  but  in  its 
application.  Selecting,  by  preference,  the 
geologic  problems  connected  with  the  use- 
ful minerals  stored  in  the  strata  of  his  State, 
he  carried  his  work  not  merely  to  the  in- 
ductions and  theories  of  pure  science  but  to 
practical  utilitarian  applicatious,  and  these 
were  freely  given  to  the  community  he 
served.  Through  official  reports,  through 
the  columns  of  newspapers,  and  through 
pB«onal  conversation  he  imparted  not  only 


statistical  information  and  general  princi- 
ples concerning  the  occurrence  of  ores  and 
mineral  fuels,  but  practical  and  timely  ad- 
vice as  to  their  exploitation  and  conserva- 
tion. Employed  by  the  people,  he  labored 
for  the  people,  and  he  'gave  them  the  bread 
for  which  they  asked. 

Orton's  work  in  geology,  so  far  as  it  is  a 
matter  of  record,  is  largely  connected  with 
the  survey  of  this  State  [Ohio.]  For  thirty 
years  he  was  an  officer  of  the  State,  and 
though  not  continuously  engaged  in  its  ser- 
vice nor  always  compensated  in  money  for 
the  work  which  he  performed,  it  is  believed 
that  he  devoted  more  time  to  its  exploration 
and  survey  than  any  other  geologist,  and  that 
his  knowledge  of  the  distribution,  qualities 
and  structures  of  its  rocks  was  correspond- 
ingly intimate  and  comprehensive.  His 
reports  are  so  numerous  and  extensive  and 
pertain  to  so  wide  a  range  of  topics  that  I 
shall  leave  their  enumeration  to  the  biogra- 
pher and  bibliographer*  and  content  myself 
with  a  simple  outline. 

An  assistant  geologist  under  the  director- 
ship of  Professor  Newberry  he  began  work 
in  1869  in  the  southwest  quarter  of  the 
State,  called  the  Third  District,  and  his 
labors  were  confined  to  this  field  for  a  num- 
ber of  years.  Gradually,  however,  they 
were  extended  to  coal  fields  farther  east, 
and  after  the  year  1882,  when  he  practi- 
cally assumed  the  functions  of  geologist  in 
chief,  the  entire  State  was  within  his  pur- 
view. He  was  also  engaged  for  shorter 
periods  in  the  investigation  of  oil  and  gas 
fields  of  Kentucky,  Indiana  and  New 
York,  and  he  made  reports  to  the  United 
States  Geological  Survey  and  to  the  Elev- 
enth Census  of  the  United  States  on  various 
economic  resources  of  Ohio  and  Indiana. 
His  contributions  to  pure  science  were  in 
part  published  by  the  Geological  Society 

*  A  list  of  scientific  papers  will  appear  in  volnme 
11  of  the  Balletin  of  the  Geological  Society  <of 
America. 
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of  America  and  by  varioas  scientific  jour- 
nals. 

Among  his  writings  are  many  discassions 
of  the  character,  seqaence,  extent  and  ar- 
rangement of  the  geologic  formations  un- 
derlying the  State,  and  also  of  the  deposits 
of  drift  which  mantle  the  surface.  He  de- 
scribed in  detail  the  geologic  features  of 
many  counties,  and  he  worked  out  and  pub- 
lished the  structure  of  most  of  the  coal 
fields  of  the  State,  discussing  not  only  the 
relations  and  extent  of  the  seams,  but  their 
practical  qualities.  During  the  last  two 
decades  he  gave  great  attention  to  the  de- 
velopment of  petroleum  and  natural  gas, 
treating  the  scientific  and  practical  aspects 
of  the  Ohio  fields  with  a  thoroughness 
which  I  believe  to  be  without  parallel.  At 
various  times  he  studied  and  wrote  upon 
the  building  stones,  limestones,  iron  ores, 
rock  water,  gypsum  and  clays  of  Ohio  and 
other  States,  elucidating  the  geologic  rela- 
tions and  usually  pointing  out  also  their 
economic  bearings. 

From  the  mass  of  material  thus  accessible 
I  select  for  special  mention  a  single  con- 
tribution to  pure  and  applied  science,  choos- 
ing the  one  with  which  his  name  is  most 
frequently  associated  by  brethren  of  the 
hammer  at  home  and  abroad.  I  refer  to 
his  study  of  the  relation  of  gas,  oil  and 
brine  in  subterranean  reservoirs.  It  was 
well  known  that  the  flow  of  oil  from  a  well 
is  often  preceded  or  accompanied  by  the  es- 
cape of  gas;  it  was  known  that  the  life  of 
an  oil  well  was  often  terminated  by  the  in- 
flux of  water,  and  that  this  water,  when 
derived  from  the  same  reservoir  as  the  oil, 
was  highly  charged  with  mineral  matter ;  it 
was  known  that  the  static  pressure  of  nat- 
ural gas  in  a  well  was  usually  the  same  for 
all  wells  of  a  group  or  district,  and  indepen- 
dent of  the  altitude  of  the  opening ;  and 
partial  explanations  of  these  facts  had  been 
suggested  by  various  students ;  but  it  re- 
mained for  Orton  to  formulate  a  compre- 


hensive theory  explaining  all  the  phenom- 
ena, and  then,  testing  it  by  comparison  with 
a  series  of  measurements  and  other  observa- 
tions in  the  gas  and  oil  fields  of  northern 
Ohio  and  Indiana,  to  place  it  on  a  sure  and 
enduring  basis.  Like  many  another  result 
of  elaborate  and  successful  investigation, 
his  theory,  when  stated,  appears  so  simple 
as  to  be  almost  axiomatic,  and  one  is 
tempted  to  wonder  why  the  common  sense 
not  only  of  geologists  but  of  all  concerned 
in  the  development  of  petroleum  and  nat- 
ural gas  had  previously  failed  of  its  attain- 
ment ;  and  yet  nearly  every  part  of  it  has 
been  at  one  time  or  other  the  subject  of  at- 
tack and  controversy. 

Each  stratum  of  porous  rock  containing 
a  profitable  store  of  oil  and  gas  is  sealed 
above  by  some  impervious  layer,  so  that 
fluids  cannot  escape  upward,  though  it 
may  communicate  freely  with  the  surface  of 
the  ground  at  a  distant  point,  if  only  the 
communication  involves  an  inverted  siphon 
equivalent  to  the  plumber's  trap.  Under 
these  conditions  the  stratum  constitutes  a 
reservoir  in  which  three  fluids  arrange 
themselves  according  to  gravity  ;  gas  oc- 
cupies the  pores  of  the  upper  part,  and  is 
succeeded  downward  by  oil,  which  in  turn 
rests  upon  water.  If  the  stratum  reaches 
the  surface  of  the  ground  at  a  place  lying 
higher  than  the  reservoir,  the  water  supplied 
to  it  by  rains  exerts  a  pressure,  in  accord- 
ance with  the  familiar  hydrostatic  law,  on 
the  water  in  the  reservoir,  and  this  is  com- 
municated to  the  oil  and  gas.  The  gas  is 
compressed  until  its  elasticity  counterpoises 
the  weight  of  the  column  of  water.  If,  now, 
a  well  is  drilled  so  as  to  tap  the  reservoir 
at  its  highest  point,  gas  rushes  forth,  being 
forced  out  by  the  pressure  of  the  water.  If 
a  well  reaches  the  reservoir  in  the  zone  oc- 
cupied by  oil,  the  oil  is  similarly  forced 
upward,  and  may  be  discharged  at  the  sur- 
face in  case  the  pressure  from  the  water  is 
sufficient.     If  a  boring  taps  the  reservoir 
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Btill  lower,  it  reaches  water,  wbich  is  sim- 
ilarly forced  upward  and  may  flow  at  the 
surface.  The  water  is  always  a  brine,  be- 
caase,  occupying  a  closed  reservoir^  it  has 
no  circulation  and  has  been  dissolving  for 
ages  the  soluble  minerals  contained  in  the 
rocks ;  and  it  is  thus  contrasted  with  the 
potable  waters  of  artesian  wells,  which  con- 
tain comparatively  little  mineral  matter, 
because  they  are  parts  of  an  underground 
circulation  and  their  sojourn  within  the 
rocks  is  comparatively  brief.  An  ordinary 
artesian  water  does  not  rise  in  wells  every- 
where to  the  same  height,  the  pressure,  or 
head,  diminishing  as  distance  increases 
from  the  source  of  supply  ;  but  the  stagnant 
brine  underlying  a  body  of  petroleum  is 
everywhere  subject  to  the  same  pressure, 
and  wUl  rise  to  the  same  height  in  any  well 
to  which  it  has  access.  This  principle  is 
intimately  related  to  the  pressure  under 
which  gas  escapes  from  a  well  and  its 
knowledge  has  been  found  of  great  practical 
value  to  the  natural  gas  industry. 

It  follows  from  the  theory,  and  it  is  also 
a  matter  of  observation,  that  as  the  gas  in 
a  reservoir  is  drawn  off  through  wells,  the 
underlying  oil  and  brine  rise  to  take  its 
place,  and  when  the  local  store  of  gas  has 
been  exhausted,  the  wells  either  produce 
oil  or  are  flooded  by  brine. 

With  the  demonstration  of  this  theory 
the  earlier  idea,  that  gas  was  forced  out- 
ward merely  by  its  own  elasticity,  and  that 
it  was  generated  in  subterranean  labora- 
tories from  fossil  organic  matter  as  rapidly 
as  it  escaped,  was  completely  disproved. 
It  became  evident  that  the  supply  of  gas  in 
each  reservoir  was  definitely  limited ;  that 
if  once  exhausted,  it  could  never  be  re- 
stored ;  that  economy  was  required  in  the 
use  of  natural  gas,  as  with  any  other  re- 
source ;  and  that  the  folly  which  permitted 
it  to  escape  freely  to  the  atmosphere  was 
also  a  crime.  That  such  criminal  and  dis- 
astrous folly  was  actually  perpetrated  in 


most  of  the  gas  fields  of  northern  Ohio  and 
central  Indiana  was  not  the  fault  of  Dr. 
Orton,  who  early  sounded  the  note  of  warn- 
ing, and  strenuously  combated  the  infatua- 
tion of  the  well  owners. 

Of  the  high  esteem  in  which  Orton  was 
held  by  his  colleagues  in  scientific  labor  you 
are  already  aware.  The  Geological  Society 
of  America,  an  organization  including  the 
leading  geologists  of  the  continent,  chose 
him  as  its  president,  to  serve  for  the  year 
1897 ;  the  American  Association  for  the 
Advancement  of  Science,  foremost  in  im- 
portance among  American  scientific  bodies, 
called  him  to  the  chair  of  its  geologic  sec- 
tion in  1885,  and  bestowed  its  highest  office 
in  the  last  year  of  his  life.  Even  in  his 
own  country  he  was  not  without  honor. 

O.  K.  GiLBEBT. 


ADDRESS  OF  TEE  PRESIDENT  BEFORE  THE 
AMERICAN  SOCIETY  OF  NATURALISTS.* 

Beabino  in  mind  that  we  have  with  us 
this  evening  representatives  of  all  branches 
of  natural  science,  it  seems  better  that  I 
should  not  attempt  to  give  here  a  sketch  of 
the  progress  of  botany  nor  discuss  the  special 
problems  which  botanists  are  trying  to 
solve.  Botany  is  certainly  progressing,  but 
progress  is  not  hastened  by  stopping  too 
frequently  to  consider  just  how  much  prog- 
ress has  been  made.  As  far  as  questions 
of  botanical  research  are  concerned  the  past 
year  has  not  been  marked  by  any  startling 
discovery,  but  it  has  been  rather  a  year  of 
transition,  and  the  work  done  may  be  ex- 
pected to  bear  mature  fruit  later.  The  most 
striking  feature  of  the  past  year  in  our  own 
country  has  been  the  publication  of  a  re- 
markably large  number  of  treatises  of  an 
educational  character  in  which  the  results 
of  recent  botanical  work  have  been  pre- 
sented in  a  fresh  and  attractive  form,  but 
this  is  evidently  not  an  occasion  on  which 

*  New  Haven,  Deoember  28,  1890. 
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one  should  speak  of  their  merits  or  point 
oat  their  defects. 

Instead  of  calling  your  attention  to  any 
special  phase  of  botany  I  shall  take  the 
liberty  of  presenting  a  few  considerations 
suggested  by  a  comparison  of  the  different 
methods  of  organization  of  universities  and 
other  scientific  establishments  in  this  coun- 
try and  in  Europe.  Such  considerations, 
although  they  apply  to  all  advanced  studies 
and  research,  whether  literary  or  scientific, 
are  not  to  be  considered  beyond  our  prov- 
ince, for  in  more  ways  than  may  at  first  be 
supposed  there  is  a  community  of  learning, 
and  any  method  or  organization  which 
genuinely  promotes  one  form  of  knowledge 
tends  to  promote  the  study  of  other 
branches.  I  say  genuinely  because  I  do  not 
believe  that  a  system  which  professes  to  en- 
courage the  exclusive  study  of  one  or  a  few 
subjects  will  in  the  end  be  successful. 

Although  any  organization  may  be  better 
than  no  organization  at  all,  there  is  a  pos- 
sibility of  pushing  organization  to  an  ex- 
treme, and,  by  putting  too  many  wheels  into 
our  educational  clocks,  produce  a  disastrous 
amount  of  friction.  Organization  should 
be  carried  so  far  that  the  knowledge  which 
has  been  acquired  slowly  and  laboriously 
from  experience  and  research  is  systema- 
tized in  such  a  way  that  the  student  may 
be  able  to  learn  all  that  is  possible  without 
loss  of  time,  and  the  investigator,  well  in- 
formed as  to  what  is  already  known,  be  able 
to  take  up  the  thread  of  the  unknown  and 
unravel  it  to  the  greatest  advantage.  When 
organization  goes  so*  far  as  to  dictate  just 
who  should  do  certain  things  and  to  pre- 
scribe stereotyped  ways  of  work,  it  is  always 
disastrous.  Since  a  good  organization  of 
the  forces  at  our  command  is  probably  the 
most  efiicient  means  of  securing  steady  prog- 
ress in  science,  an  examination  of  difierent 
modes  of  organization  should  prove  instruc- 
tive. 
Without  entering  into  the  futile  question 


of  the  relative  inherent  capacities  of  the 
scientific  men  of  different  European  nations, 
it  is  safe  to  say  that  we  should  all  agree 
that,  in  point  of  scientific  organization,  the 
German  universities  surpass  all  others. 
Probably  most  of  my  hearers  have,  at  some 
time,  pursued  their  studies  in  Europe,  and, 
if  they  have  attended  German  universities 
rather  than  those  of  other  countries,  it  was 
because  they  were  convinced  that,  however 
eminent  individual  professors  might  be 
elsewhere,  Germany  was  the  place  where 
the  university  system  would  enable  them 
to  obtain  most  readily  the  results  of  modem 
science  and  to  prepare  themselves  for  in- 
vestigation. Although  we  Americans  are 
supposed  to  have  a  sufficiently  high  opinion 
of  our  own  abilities  and  our  own  institu- 
tions, it  is  certainly  true  that  we  are  will- 
ing to  learn  from  other  nations.  A  con- 
siderable portion  of  the  Americans  who 
have  studied  in  Germany  have  on  their  re- 
turn home  a  feeling  that  the  German  uni- 
versity system  is  better  than  our  own  and 
desire  to  introduce  German  methods,  and 
it  is  not  necessary  to  remind  you  of  the 
great  influence  which  such  a  feeling  has 
had  on  our  own  universities.  Our  social 
and  intellectual  conditions,  however,  do 
not  permit  us  to  transform  our  universities 
completely  into  institutions  like  German 
universities,  and  there  has  grown  up  with  us 
a  system  which  is  peculiarly  American,  of 
which  the  full  significance  has  in  an  im- 
portant respect  often  been  overlooked. 

When  one  asks  how  our  universities  dif- 
fer from  those  in  Germany  and  other 
European  countries,  the  answer  generally 
given  is  that  students  who  enter  foreign 
universities  have  had  a  more  thorough  pre- 
liminary training  than  our  own  ;  that  the 
instructors,  taken  as  a  whole,  have  a  more 
profound  knowledge  of  their  specialties  4 
and  that  the  equipment  in  the  form  of 
libraries,  laboratories  and  museums  is  more 
complete  than  in  this  country.    Were  these 
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the  only  respects  in  which  our  own  univer- 
sities differ  from  those  of  Germany,  for  in- 
stance, we  might  believe  that  the  differences 
woald  disappear  in  the  near  future.  Our 
preparatory  schools,  it  is  claimed,  are  im- 
proving ;  our  university  instructors  are 
becoming  better  equipped  for  their  special 
work,  and,  at  least  as  far  as  natural  history 
is  concerned,  our  libraries  and  laboratories 
are  numerous  and  some  of  them  are  hardly 
inferior,  for  all  practical  purposes,  to  those 
of  the  best  European  universities.  Were 
the  differences  I  have  mentioned  the  only 
ones,  we  could  say  with  truth  that  there  is 
no  radical  difference  between  our  univer- 
sities and  those  of  Germany,  but  merely  a 
difference  in  the  comparative  development, 
which  time  would  obliterate.  There  is, 
however,  another  fundamental  difference, 
on  which  it  seems  to  me  too  little  stress 
has  been  laid,  a  difference  which,  as  far  as 
I  can  see,  tends  to  become  more  marked  or 
which,  at  least,  shows  no  signs  of  diminu- 
tion in  the  near  future.  I  refer  to  the 
method  of  university  government.  Strange 
to  say,  although  we  are  living  in  a  republic, 
the  whole  tendency  in  our  colleges  and  uni- 
versities is  towards  a  more  autocratic  form, 
while  in  Germany,  on  the  other  hand,  it  is 
of  a  more  democratic  character.  In  other 
words,  excluding  the  purely  political  ques- 
tion of  supporting  or,  at  least,  of  not  inter- 
fering with  the  administrative  measures  of 
the  government  in  power,  the  instructing, 
the  learned  body,  the  faculty,  has  in  Ger- 
many more  power  in  regard  to  appoint- 
ments and  the  general  policy  of  the  uni- 
versity, while  with  us,  the  greater  power 
lies  with  the  president  and  the  boards 
known  variously  as  corporations,  trustees 
and  overseers.  The  German  universities 
have  no  president,  in  our  sense,  but  the 
presiding  officer  is  selected  annually  from 
the  body  of  professors  in  rotation.  Nor  is 
there  in  the  English  universities  any  officer 
corresponding  to  our  college,  or  university, 


president,  the  chancellorship  being  rather 
an  honorary  position  than  one  of  active 
duties. 

The  American  president,  on  the  other 
hand,  is  a  true  executive  of  such  im- 
portance and  intrusted  with  such  power 
that  the  selection  of  a  proper  president  is  a 
vital  question.  If  he  is  capable,  the  college 
is  successful ;  if  he  is  incapable,  it  quickly 
falls  behind.  The  successful  modern  presi- 
dent is,  furthermore,  a  very  different  per- 
son from  the  president  of  twenty-five  or  more 
years  ago.  Formerly  the  president  was  fre- 
quently a  professor  selected  for  his  emi- 
nence as  a  scholar,  due  regard  being  paid 
to  his  orthodoxy.  His  position  as  presi- 
dent did  not  debar  him  from  continuing  to 
lecture  as  a  professor.  The  modern  presi- 
dent is  less  frequently  selected  from  the 
body  of  professors,  and,  if  so  selected,  he  is 
chosen  not  so  much  on  account  of  his  emi- 
nence in  science  or  literature  as  from  his 
presumed  ability  as  an  administrator.  In 
becoming  president  he  almost  of  necessity 
relinquishes  his  position  as  a  lecturer. 
He  must  above  all  things  be  a  man  of 
good  business  head  whose  previous  experi- 
ence has  given  him  a  knowledge  of  educa- 
tional methods.  It  is  the  president  rather 
than  the  faculty  who,  in  the  opinion  of  the 
public,  shapes  the  policy  of  the  American 
university,  for,  although,  accepting  the  sug- 
gestions of  the  faculty,  he  may  adopt  them 
as  his  own  policy,  he  is  not  under  the  neces- 
sity of  doing  60,  and  the  skillful  president  is 
usually  successful  in  inducing  the  faculty  to 
recommend  the  policy  which  he  thinks  ad- 
visable. 

The  preponderating  influence  of  the  pres- 
ident and  financial  board  as  compared  with 
that  of  the  faculty  or  board  of  instructors 
seems  to  me  to  be  the  most  striking  feature 
in  our  American  system  as  compared  with 
the  European  university  system.  The 
system  has  gradually  developed  with  us 
from  the  time  when  one  person  combined 
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the  functioDS  of  professor  and  presiding 
officer.  During  the  last  15  or  20  years  the 
relative  importance  of  the  president  has 
been  more  marked,  owing  to  the  fact  that 
by  the  transformation  of  the  older  colleges 
into  universities  the  amount  of  administra- 
tive work  has  been  greatly  increased,  and 
with  it  has  come  the  increasing  necessity  of 
depending  more  and  more  on  the  intelli- 
gence and  activity  of  a  single  mind  as  super- 
visor and  administrator.  Furthermore,  the 
remarkable  increase  in  the  number  of  col- 
leges and  universities,  none  of  them  with 
sufficient  endowment  to  provide  the  elabo- 
rate equipment  and  large  body  of  instruc- 
tors required  in  a  modern  university,  has 
brought  about  a  competition  between  dif- 
ferent institutions,  each  struggling  to  outdo 
the  others,  so  that  the  college  president  has 
been  forced  to  become  a  'hustler,'  to  bor- 
row an  expression  from  the  business  world, 
and  he  is  obliged  to  see  that  his  own  insti- 
tution is  not  outdone  by  others  in  the 
scramble  for  private  and  public  money  to 
carry  on  establishments  requiring  additional 
sums  for  proper  endowment.  Whether  we 
like  it  or  not,  I  think  it  will  be  admitted 
that  what  I  have  described  as  peculiarly 
the  American  system  of  university  organiza- 
tion is  one  which  we  must  accept  as  un- 
avoidable in  this  country,  and  there  is  no 
probability  that  the  system  will  be  changed 
essentially  in  a  short  time.  That  being 
the  case,  it  is  our  duty  to  adapt  ourselves  to 
it  and  make  the  best  possible  use  of  it,  not 
expecting  that  we  shall  be  able  to  copy 
closely  the  systems  of  other  countries  ex- 
cept in  certain  details,  which,  however,  are 
important. 

The  great  charm  of  the  German  univer- 
sity hitherto  has  been  what  has  been  de- 
scribed as  the  intellectual  atmosphere,  the 
prevailing  desire  of  pursuing  learning  and 
investigation  for  their  own  sake,  which, 
however,  does  not  unfit  the  Germans  for 
the  successful  application  of  science  in  in- 


dustrial and  practical  fields.  We  miss  in 
our  own  universities  this  universal  desire 
for  investigation,  which  is  with  us  confined 
to  a  certain  number  of  persons  who  are  very 
enthusiastic,  to  be  sure,  but  are  in  most 
cases  obliged  to  justify  themselves  in  the 
eyes  of  those  who  do  not  understand  the 
value  of  investigation. 

Fashion  and  the  natural  tendency  to  imi- 
tate others  has,  however,  done  very  much 
for  us  in  recent  years  in  aid  of  investiga- 
tion, for,  while  it  may  be  next  to  impossible 
to  induce  the  governing  board  of  a  uni- 
versity to  spend  money  on  investigation  for 
its  own  sake,  it  is  a  comparatively  easy 
matter  to  convince  them  that  they  must 
make  provision  for  original  work  because 
some  other  institution  has  done  so  and 
is  thereby  attracting  public  attention.  If 
original  research  can  be  used  as  a  means 
for  advertising  a  university,  there  is  no 
doubt  that  it  will  be  encouraged,  and, 
fortunately,  as  it  turns  out,  it  is  a  very  good 
advertisement,  even  better  than  victories  in 
athletics.  The  really  successful  American 
universities  are  those  in  which  the  most 
original  work  is  done.  The  trouble  is  that 
if  one  looks  upon  research  mainly  as  an 
advertising  medium,  one  is  apt  to  demand 
quantity  rather  than  quality,  and  to  regard 
the  number  of  papers  published  annually  as 
the  standard  of  scientific  activity. 

The  pursuit  of  science  for  its  own  sake 
which  characterizes  the  German  univer- 
sities is  one  of  the  results  of  their  form  of 
organization.  The  faculty,  the  learned 
body,  shape  their  own  policy  more  than  is 
the  case  with  us,  and  they  recognize  the 
intrinsic  value  of  research.  With  us  it  is 
necessary,  through  the  president,  to  con- 
vince the  corporation  and  trustees  of  its 
value  before  much  can  be  done,  and  they, 
being  for  the  greater  part  business  men  or 
professional  men,  rather  than  scholars,  are 
apt  to  consider  that  research  is  valuable 
only  in  so  far  as  it  is  what  they  call  prac- 
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tical.  In  this  view  they  undoubtedly  rep- 
resent the  American  public,  and  it  is  from 
the  public  that  the  money  must  be  obtained 
for  carrying  on  research,  either  directly 
from  private  individuals  in  the  case  of  en- 
dowed universities,  or  indirectly  through 
the  legislatures  as  representing  the  public 
in  the  case  of  the  State  universities.  The 
misfortune  is  that  the  word  practical  means 
nothing  in  particular,  for  even  abstract  sci- 
ence sooner  or  later  has  a  practical  applica- 
tion, and  it  often  happens  that  what  is  sup- 
posed to  be  very  practical  is  merely  em- 
piricism which  a  thorough  theoretical  study 
would  show  to  be  false. 

It  would  be  unjust  not  to  admit  that 
there  is  something  to  be  said  on  the  side  of 
governing  boards  in  the  attitude  which 
they  take  towards  research.  Eesearch  is 
expensive,  and  when  the  professors  ask  that 
it  be  encouraged  that  means  something  more 
than  sympathetic  words.  It  means  money 
or  relief  from  an  excessive  amount  of  teach- 
ing, which  is  the  same  thing  as  money,  for 
some  one  must  be  paid  to  do  the  teaching. 
It  can  hardly  be  supposed  that  the  govern- 
ing boards  are  really  opposed  to  research, 
although  they  at  times  overrate  the  value 
of  formal  instruction  as  compared  with  re- 
search. They  feel  that  they  have  no  money 
to  spend,  which  is,  unfortunately,  often  true, 
and,  on  the  other  hand,  they  do  not  under- 
stand the  absorbing  nature  of  research  and 
the  necessity  for  giving  one's  close  atten- 
tion to  it.  So  long  as  research  is  subordi- 
nated to  other  work  it  cannot  accomplish 
the  best  results,  and  any  occupation,  whether 
it  be  excessive  routine  work  in  the  way  of 
lectures  or  laboratory  instruction ,  or  whether 
it  be  the  euforced  necessity  of  going  about 
and  talking  to  private  individuals  or  mem- 
bers of  legislatures  for  the  purpose  of  ob- 
taining money  for  a  proper  equipment, 
stands  in  the  way  of,  if  it  does  not  entirely 
check,  research.  In  Germany  the  profes- 
sors are  able  to  pursue  their  original  work 


without  feeling  that  one  of  their  functions 
is  the  raising  of  money  for  carrying  on  the 
work.  Unfortunately,  in  most  of  our  scien- 
tific establishments,  in  speaking  of  the  pro- 
fessors, the  double-headed  question  is  not 
unfrequently  asked :  What  work  are  they 
doing  and  how  much  money  have  they 
raised  for  the  support  of  their  laboratories  ? 
For  the  credit  of  American  science^  it  is  to 
be  hoped  that  this  question  will  soon  be  re- 
duced to  the  simple  inquiry  as  to  the  work 
done. 

Hitherto  I  have  spoken  of  American  col- 
leges and  universities  somewhat  indiscrimi- 
nately, since  it  is  not  possible  to  distinguish 
between  them,  some  colleges  not  differing 
essentially  from  universities,  while  some 
so-called  universities  are  not  universities  in 
any  sense.  By  whatever  name  they  are 
called  my  remarks  apply  to  institutions  in 
which  advanced  instruction  is  given,  look- 
ing ultimately  to  original  research  by  speci- 
ally qualified  students  and  by  the  instruc- 
tors, and  in  the  same  class  should  be  included 
the  better  scientific  schools,  for,  although  it 
is  hardly  proper  strictly  to  compare  their 
organization  with  that  of  a  German  univer- 
sity, many  of  the  anomalous  conditions 
found  in  our  universities  and  colleges  are 
found  also  in  our  scientific  schools.  I  have 
assumed  that  all  such  institutions  have  the 
double  function  of  teaching  and  investiga- 
tion, a  dogmatic  view  perhaps,  but  one  with 
which  I  presume  most,  if  not  all,  of  those 
present  this  evening  are  in  sympathy,  al- 
though there  are  people,  especially  some 
who  think  that  they  are  very  practical,  who 
hold  a  dififerent  opinion. 

We  believe  that  the  two  functions  must 
be  combined  in  a  university  because  we  know 
from  experience  that,  in  the  cases  where  in- 
struction is  considered  to  be  the  sole  func- 
tion, stagnation,  not  progress,  is  the  result. 
On  the  other  hand,  if  research  were  the 
sole  function  of  a  university,  it  would  be 
difScult  to  see  where  else  those  desiring  to 
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become  investigators  coald  be  properly 
trained.  The  real  question  is  as  to  the 
amount  of  instruction. 

It  has  been  the  custom  in  comparing  our 
universities  with  those  of  Germany  to 
lament  the  absence  of  uniform  standards  of 
admission  requirements  and  of  qualifica- 
tions for  higher  degrees  in  this  country. 
If  by  that  is  meant  that  it  is  to  be  regretted 
that  our  standards  are  not  higher,  the 
lamentation  is  justified.  But  if,  as  some 
think,  what  we  need  is  a  uniform  standard 
in  these  respects,  to  be  enforced  by  agree- 
ment of  the  different  universities  or  initiated 
by  the  establishmentof  a  national  university, 
I,  for  one,  am  thankful  that  we  have  no 
such  uniformity.  The  present  uniformity 
in  Germany  is  the  result  of  an  old  civiliza- 
tion, and  the  prevalence  of  similar  educa- 
tional and  intellectual  conditions  for  many 
years.  In  the  course  of  time  our  educa- 
tional conditions  will  become  more  and 
more  uniform  and  we  may  have,  perhaps, 
uniform  standards  of  admission  and  gradua- 
tion, but,  if  so,  they  will  be  the  results  of  a 
natural  development,  not  of  prescription. 
So  long  as  the  social  and  political  condi- 
tions of  the  different  part«  of  our  country 
differ  as  they  do,  real  uniformity  in  univer- 
sity standards  is  out  of  the  question.  Even 
in  sections  of  limited  area  the  attempts  at 
enforcing  uniformity  among  the  different 
colleges  have  at  times  shown  the  ease  with 
which  rules  can  be  kept  in  theory  and  yet 
broken  in  practice. 

The  possibility  of  establishing  a  genuine 
national  university  superior  to  all  others  in 
equipment  and  authority  seems  to  most  of 
those  interested  in  educational  matters  to 
be  remote,  but,  were  it  possible  to  have  such 
a  university,  one  could  hardly  imagine  a 
greater  misfortune  to  learning  in  America. 
One  need  only  glance  at  the  condition  of 
things  in  Germany  and  France  to  recognize 
the  benumbing  effect  of  concentrating  in  one 
place,  especially  if  it  be  the  political  cap- 


ital, the  greater  portion  of  the  scientific  es* 
tablishments.  The  wide-spread  intellectual 
activity  of  Germany  is,  I  think,  mainly  due 
to  the  existence  in  times  past  of  many  scat- 
tered universities,  some  better  than  others, 
no  one,  however,  superior  to  all  the  rest,  but 
all  centers  of  learning,  generous  rivals  in 
the  promotion  of  knowledge.  Whether 
under  imperial  Germany  the  concentration 
of  resources  on  fewer  universities,  with  a 
tendency  to  still  greater  concentration  here- 
after, may  not  have  an  unfavorable  effect  on 
the  nation  in  the  long  run,  is  a  question 
which  the  future  must  answer.  That  the 
concentration  of  scientific  work  and  workers 
in  Paris  has  had  an  injurious  effect  on 
France  is  evident  to  the  French  themselves, 
and  they  have  in  recent  years  made  efforts 
to  strengthen  the  universities  in  other  parts 
of  France.  Our  country  is  so  large  and  so 
varied  in  population  and  occupation  that 
we  need  many  independent  centers  of  learn- 
ing and  numerous  universities,  zealous  in 
promoting  knowledge,  but  not  subordinated 
to  a  national  university,  either  directly  or 
indirectly,  by  the  expenditure  of  national 
funds  on  a  single  institution.  Whether 
such  universities  should  be  privately  en- 
dowed or  supported  by  the  States  is  a  ques- 
tion to  be  settled  in  each  case  by  the  lo- 
cality and  tradition. 

If  it  is  true  that  the  promotion  of  science 
and  learning  in  a  country  like  ours  is  best 
accomplished  by  the  existence  of  numerous 
independent  universities,  there  is  still  a 
large  field  of  research  on  which  government 
funds  may  be  legitimately  spent.  The 
principle  that  what  can  be  well  done  by 
privately  endowed  universities,  or  by  those 
supported  by  the  States,  had  better  be  left 
to  them  rather  than  be  undertaken  by  the 
national  government,  seems  to  me  to  be  a 
sound  one  and  to  be  in  accord  with  the 
spirit  in  which  our  government  was  founded. 
Centralization  in  science,  as  in  government, 
may  be  necessary  at  times,  but  is  to  be 
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avoided  when  possible.     There  most,  how- 
ever,  always    be  questions    affectiDg  the 
national  welfare  which  it  is  undoubtedly 
the  function  of  the  general  government  to 
investigate.    The  study  of  contagious  dis- 
eases of  man  and  animals,  involving  as  it 
does  questions  of    quarantine  and   other 
sanitary  regulations,  which  may  affect  any 
or  all  the  States,  and  the  study  of  plant  dis- 
eases, however  caused,  and  the  means  of 
prevention,  are  good  instances  of  the  kind 
of  work  which  should  be  undertaken  by  the 
national  government,  for  they  are  of  such 
eminently  practical  nature  and  so  general 
in  their  application  that  it  is  important 
that  the  government  should  have  constantly 
in  its  service  experts  capable  of  studying 
them  and  of  giving  at  short  notice  informa- 
tion that  may  be  needed.    The  theoretical 
aspects  of  the  subjects  mentioned  and  the 
study  of  certain  special  cases  may  profitably 
be  undertaken  by  private  or  State  institu- 
tions, but  the  resources  and  authority  of  the 
general  government  are  needed  for  the  ob- 
taining and  spreading  of  information  and 
the  enforcement  of  preventive  or  remedial 
measures.    It  is  an  important  duty  of  our 
universities  and  scientific  schools  to  train 
up  a  body  of  young  men  capable  of  entering 
the    different    governmental    bureaus    as 
scientific  experts,  that  is  to  say  in  the  lower 
grades,  for  it  is  not  supposed  that  without 
a  more  or  less  lengthy  active  service  in  the 
bureaus  themselves  one  would  be  prepared 
to  fill  the  higher  positions.     In  Oermany 
there  seems  to  be  no  difficulty  in  finding 
among  the  graduates  of   universities  and 
technical  schools  well-trained  young   men 
for  the  scientific  establishments  of  the  gov- 
ernment.    If  things  are  not  in  so  satisfac- 
tory a  state  here  it  is  due,  in  part,  to  the 
very  rapid  enlargement  of  the  scope  of  gov- 
ernment work  in  recent  years,  and  there  is 
no  reason  to  suppose  that  before  long  the 
supply  of  well-trained  young  men  will  not 
equal  the  demand. 


In  my  remarks  this  evening  I  have  felt 
free  to  state  what,  to  the  best  of  my  knowl- 
edge, seems  to  be  the  condition  of  our  scien- 
tific organization,  especially  in  our  univer- 
sities ;  but  in  what  I  have  said  I  have 
endeavored  merely  to  describe  the  situation 
viewed  generally,  and,  if  I  have  taken  this 
occasion  to  refer  to  some  points  in  which 
our  system  might  be  improved,  I  have  done 
so  without  reference,  either  expressed  or 
implied,  to  any  institution  or  locality,  but 
because  I  cannot  help  feeling  that  a  plain 
statement  of  certain  difficulties  from  which 
many,  if  not  most  of  us,  suffer  is  the  first 
step  to  be  taken  if  we  are  to  expect  im- 
provement. I  have  described  the  older 
German  universities  as  generous  rivals  in 
the  promotion  of  knowledge.  From  condi- 
tions beyond  our  control  we  are  at  present 
in  a  condition  of  unrest  and  feverish  ambi- 
tion, each  university  striving,  on  insufficient 
means,  to  do  all  that  any  other  university  is 
doing.  When  shall  we  become  cool-headed 
enough  to  do  well  and  thoroughly  what  our 
means  permit,  and  wait  patiently  for  the 
time  when  we  can  expand  farther  without 
too  great  tension  or  attenuation  of  the  re- 
sources now  at  our  command  ? 

W.  G.  Faelow. 
Habvard  Univebsity. 


INHIBITING     ACTION    OF     OXIDASE    UPON 

DIASTASE. 

In  the  disease  of  the  tobacco  leaf  known 
as  Calico,  or  Mosaic,  the  lighter-colored 
areas  are  found  to  contain  more  starch  in 
the  form  of  granules  than  do  the  green 
areas  of  the  same  leaf.  This  is  very  pecu- 
liar, inasmuch  as  the  chloroplasts  of  the 
light-colored  areas  are  evidently  in  an  un- 
healthy condition. 

In  an  article  published  in  the  Central- 
blaUfiir  Bakteriologie,  II  Abt.  Bd.  V.,  No.  22, 
I  have  pointed  out  the  fact  that  these  light- 
colored  cells  exhibit  much  more  oxidizing 
activity  than  do  the  green  cells  of  the  same 
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leaf.  The  light-colored  areas  were  found 
to  correspond  with  the  light-colored  patches 
prodaced  by  Insect  panctares,  certain  fangi, 
and  especially  in  that  group  of  diseases 
known  as  variegation  or  albinism. 

All  these  cases  show  a  greater  amonnt  of 
oxidizing  enzymes  (oxidases  as  well  as 
peroxidases)  in  the  light-colored  tissues. 
Mainly  upon  this  evidence  I  was  obliged  in 
the  article  mentioned  to  differ  from  most 
other  writers  on  the  disease  in  question,  in 
calling  the  lighter-colored  tissues  diseased, 
and  the  deep  green  patches,  especially  along 
the  veins,  healthy.  It  is  true  that  much 
tobacco  is  apparently  normally  as  light 
colored  as  the  light- colored  areas  in  the 
diseased  leaf,  but,  on  the  other  hand,  there 
is  quite  as  much  which  is  normally  as  green 
all  over  as  the  green  areas  in  many  of  the 
diseased  leaves.  It  is  true  that  some  of  the 
green  patches,  especially  where  the  light- 
colored  areas  are  unusually  light,  are  ab- 
normally green.  A  study  of  the  histology 
of  the  diseased  leaves  has  now  revealed  a 
histological  difference  which  makes  it  very 
clear  that  the  light-colored  areas  are  not 
normal,  and  this  difference  consists  in  the 
fact  that  in  badly  diseased  plants  the  pali- 
sade parenchyma  of  the  light-colored  areas 
is  not  developed  at  all.  All  the  tissue  be- 
tween the  upperand  thelower  epidermiscon- 
sists  of  a  spongy  or  respiratory  parenchyma 
rather  more  closely  packed  than  normal. 
In  moderately  diseased  plants  the  palisade 
parenchyma  of  the  light  area  is  greatly 
modified.  Normally  the  palisade  paren- 
chyma cells  of  a  healthy  plant  are  from 
four  to  six  times  as  long  as  broad.  In 
a  moderately  diseased  plant,  however,  the 
cells  are  nearly  as  broad  as  they  are  long, 
or  at  most  not  more  than  twice  as  long  as 
broad.  As  a  rule,  the  modified  cells  of  the 
leaf  pass  abruptly  into  the  normal  cells  of 
the  green  area.  In  a  badly  diseased  leaf 
simply  looking  across  the  surface  with  the 
naked  eye  shows  depressions   where  the 


light  areas  occur,  or  where  the  leaf  is  mostly 
diseased  the  dark  green  patches  are  raised 
above  the  general  surface. 

The  cells  of  the  diseased  area  also  trans- 
locate their  starch  with  difficulty,  the  cells 
often  becoming  completely  gorged  with  this 
material.  The  examination  of  the  diseased 
spots  early  in  the  morning  shows  only  a 
small  decrease  in  the  starch  content  of  the 
cells  from  that  present  the  previous  after- 
noon, while  the  green,  healthy  tissues  either 
contain  no  starch  or  contain  only  traces  of  it. 
It  was  thought  that  possibly  the  increase 
of  oxidizing  enzyme  might  either  inhibit 
the  production  of  diastase  by  the  cell  or 
inhibit  the  action  of  diastase  upon  starch. 
In  order  to  settle  this  point  strong  solutions 
of  tobacco  oxidase  were  prepared,  and  after 
heating  some  of  the  solution  to  the  boiling 
point,  thus  killing  the  oxidase,  comparisons 
were  made  by  adding  10  milligrams  of  taka 
diastase  in  solution  to  each  of  the  tubes  of 
juice  to  be  tested.  Equal  quantities  of 
freshly  prepared  potato  starch  paste  were 
then  added  to  each  tube  and  the  tubes  kept 
at  45  degrees  Cent.  It  was  found  that  in 
the  solution  without  oxidase  the  starch  was 
completely  converted  into  sugar  in  thirty 
minutes,  while  the  solutions  in  which  the 
oxidase  was  active  only  carried  the  change 
of  the  starch  to  the  erythrodextrin  stage. 
The  action  of  the  diastase  of  malt  added  in 
solution  in  the  same  quantity  was  some- 
what less  rapid  than  that  of  taka  diastase, 
but  the  relative  effects  were  exactly  the 
same :  the  presence  of  the  oxidase  in  the 
solution  had  a  marked  inhibitory  action 
upon  the  activity  of  the  diastase. 

In  these  tests  the  proportion  of  diastase 
to  oxidase  was  much  greater  than  occurs 
even  in  the  diseased  cells,  so  it  is  likely  that 
the  inhibitory  action  of  the  oxidase  in  the 
cells  is  much  greater  than  that  shown  in 
the  tests  outside  of  the  cells. 

It  would  seem  a  warrantable  conclusion, 
therefore,  that  the  tardiness  in  the  trans- 


Januaby  5,  1900.] 


SCIENGK 


19 


location  of  starch  in  the  diseased  area  is  to 
be  explained  by  the  abnormal  activity  of 
the  oxidizing  enzymes  of  these  cells,  and 
that  the  mode  of  this  action  is  by  retarding 
or  weakening  the  activity  of  the  trans- 
location diastase.  This  would  also  help  to 
explain  the  slower  growth  of  the  diseased 

^^®^*  Albeet  F.  Woods. 

Division  of  Vboetable  Physiology  and 
Pathology,  U.  S.  Dbpabtment 
OF  Agbicultube. 


THE  MEXICAN  HALL    OF    THE   AMERICAN 
MUSEUM  OF  NATURAL  HISTORY* 

Whbn  the  Europeans  first  set  foot  in 
Mexico,  they  were  met  by  a  numerous  peo- 
ple who  had  become  settled  into  nations, 
and  had  developed  a  civilization  which  was 
astounding  and  incomprehensible  to  the 
conquering  adventurers.  The  antiquity  of 
this  American  civilization  was  so  great, 
and  it  was  so  widely  spread  over  Mexico 
and  Central  America,  that  there  still  re- 
mains a  vast  accumulation  of  materials 
exemplifying  the  daily  life  of  the  people. 
Hundreds  of  temples  and  other  large  and 
elaborate  structures  and  sculptures  in  stone, 
which  were  connected  with  the  ceremonials 
of  an  all-pervading  religion  fostered  and 
maintained  by  priests  and  rulers,  stand  as 
monuments  of  this  ancient  civilization. 

Several  distinct  phases  of  this  culture  re- 
sulted from  modifications  by  different  tribes 
with  distinct  languages  and  customs.  In 
Mexico  proper  the  most  powerful  nation 
was  that  of  the  Kahuas,  commonly  known 
as  the  Aztecs.  Their  principal  seat  was 
in  the  Valley  of  Mexico,  but  by  migra- 
tions and  conquests  they  left  their  im- 
print in  various  parts  of  Mexico  and  Cen- 
tral America.  The  other  prom inent  cultures 
of  this  ancient  time  in  Mexico  are  attrib- 
uted to  the  Tarascans  in  the  States  of 
Michoacan  and  Jalisco,  the  Zapotecans 
and  the  Mixtecans  in  the  State  of  Oaxaca, 

*  Opened  on  December  12,  1899. 


and  the  Totonacans  in  the  State  of  Vera 
Cruz.  The  great  southern  development,  in 
many  ways  the  highest  phase  of  this  Amer- 
ican civilization,  is  attributed  to  the  Mayas. 
It  extended  from  the  State  of  Chiapas  on 
the  north,  through  Yucatan  and  Guate- 
mala, to  northern  Honduras,  where  in  the 
Copan  Valley  it  probably  reached  its  high- 
est development. 

From  the  time  of  the  conquest  by  Cortes 
this  ancient  civilization  on  the  American 
Continent  has  been  a  wonder  and  a  mys- 
tery. Some  of  the  Spanish  priests  and  na- 
tive writers  following  the  conquest  left  ac- 
counts of  the  people  and  their  customs, 
from  which  the  student  of  to-day  is  obtain- 
ing important  information ;  but  it  is  only 
during  the  present  century  that  serious  re- 
search has  been  directed  to  the  study  of 
this  remarkable  phase  of  American  archae- 
ology. The  publication,  by  Stephens  in 
1841,  of  the  volumes  containing  illustra- 
tions by  Catherwood  of  the  ruins  in  Chi- 
apas, Yucatan  and  Central  America,  first 
aroused  attention  among  English-speaking 
peoples  to  the  ruins  of  these  ancient  cities 
of  America  with  their  strange  sculptures. 
From  that  time  this  interest  has  been  in- 
creasing, and  during  the  last  decade  syste- 
matic exploration  and  research  have  led  to 
many  important  discoveries,  the  beginnings 
of  definite  knowledge  concerning  the  origin 
and  development  of  this  past  American 
civilization. 

It  was  in  furtherance  of  this  research 
that  the  American  Museum  secured  from 
the  Government  of  Mexico  the  right  to  ex- 
plore the]ancient  ruins  in  that  country.  It 
was  for  this  object  that  Mr.  Lorillard  pro- 
vided the  means  for  Charuay's  expedition 
to  Yucatan  and  other  parts  of  Mexico.  It 
was  this  incentive  that  led  Mr.  Thompson 
to  take  up  his  abode  in  Yucatan,  and  that 
induced  Dr.  and  Mrs.  Le  Plongeon  to  pass 
years  of  arduous  labor  in  that  country. 
For  this  purpose  the  Duke  of  Loubat  sent 
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Dr.  Seler  on  a  special  expedition  to  Mexico 
and  Central  America  ;  and  to  this  end  Mr. 
Maudslay,  of  England,  has  devoted  mach 
of  his  time  and  private  means.  For  the 
same  purpose  Messrs.  Bowditch,  Salisbury 
and  others  have  for  several  years  given  their 
generous  support  to  the  Peabody  Museum  of 
Harvard  University,  that  explorations 
might  be  carried  on  in  Yucatan,  Guate- 
mala and  Honduras. 

All  this  research  has  made  it  possible  to 
secure  such  an  exhibit  as  is  now  installed 
in  the  Mexican  Hall  of  the  American  Mu- 
seum of  Natural  History  ;  but  it  is  due  to 
the  intelligent  interest  and  liberality  of  the 
Duke  of  Loubat  that  the  Museum  has  been 
able  to  bring  together  this  large  and  im- 
portant collection,  which  is  soon  to  be  ex- 
hibited for  the  instruction  of  the  public. 

The  originals  of  the  great  sculptures  in 
stone,  of  which  facsimile  casts  are  here 
presented,  are,  with  the  exception  of  a  few 
specimens  in  other  museums,  still  buried  in 
tropical  jungles  or  amid  the  ruins  of  ancient 
temples.  The  general  labels  on  each  of  the 
larger  specimens,  and  the  illustrated  labels 
in  the  frames  near  them,  give  information 
relating  to  each  of  these  sculptures  (known 
as  monoliths,  stelse,  idols  and  altars)  from 
the  prehistoric  ruins  of  Quirigua  in  Guate- 
mala and  of  Copan  in  Honduras.  These  are 
all  monuments  of  the  Maya  culture,  and  on 
most  of  them  will  be  seen  groups  or  columns 
of  hieroglyphs,  the  deciphering  of  which  is 
one  of  the  most  important  researches  in 
American  archaeology.  The  sculptures  at 
the  farther  part  of  the  hall  are  from 
Mexico,  and  belong  mostly  to  the  Nahuatl 
culture.  The  dark  color  of  the  casts  shows 
that  the  originals  are  of  a  different  kind  of 
stone  from  that  used  in  Quirigua  and 
Copan. 

On  entering  the  hall,  the  most  conspicu- 
ous object  on  the  left  is  the  so-called  *  Great 
Turtle  of  Quirigua.'  To  the  right  is  a 
large  '  idol '  known  as  the  '  Dwarf,'  because 


it  is  the  smallest  of  the  stelae  standing  amid 
the  ruins  of  Quirigua.  A  cast  of  the  larg- 
est of  these  monoliths,  standing  twenty-five 
feet  above  ground,  is  too  high  for  this  hall. 
It  is  exhibited  in  the  hall  below,  where 
from  the  gallery  a  study  can  be  made  of 
the  upper  portions  of  the  sculptures. 

On  the  right  of  the  hall  is  a  restoration 
of  the  sanctuary  of  the  *  Temple  of  the 
Cross,'  showing  the  position  of  the  bas- 
relief  known  as  the  *  Tablet  of  the  Cross,' 
with  the  officiating  priests  and  the  hiero- 
glyphic inscription.  In  a  frame  on  the  side 
of  this  reconstruction  is  an  illustrated  label 
explanatory  of  this  temple  at  Palenque.  In 
the  table-case  near  by  are  several  pieces 
showing  hieroglyphics  and  figures  made  in 
stucco,  which  was  widely  used.  The  great 
'  Calendar  Btone,'  the  most  remarkable  of 
Mexican  sculptures,  is  shown  on  the  south 
wall.  On  the  walls  and  screens  on  the 
north  side  of  the  hall  are  many  fine  bas- 
reliefs  from  ruins  in  Guatemala,  Honduras, 
Palenque  and  Yucatan.  Over  the  northern 
case  at  the  east  end  of  the  hall  is  a  group 
of  slabs  from  Palenque,  upon  which  are 
many  columns  of  hieroglyphs.  Over  the 
adjoining  case,  and  on  the  south  wall  near 
by,  are  casts  of  slabs  from  the  ruins  of 
Chichen  Itza  in  Yucatan.  Here  are  also 
the  sculptured  stone  posts  of  a  doorway 
upon  which  rests  a  carved  wooden  lintel. 
To  the  right  of  this  is  shown  the  sculp- 
tured wall  of  a  portion  of  a  room  in  a 
temple  at  Chichen  Itza,  on  which  are  many 
human  figures  and  a  feathered  serpent. 
There  is  evidence  that  this  and  many  of  the 
other  sculptures  were  formerly  painted  in 
several  colors,  of  which  red,  yellow  and 
blue  predominated.  The  statue  of  Chac- 
Mool,  found  by  Dr.  and  Mrs.  Le  Plongeon 
at  Chichen  Itza,  is  an  instance  where  the 
colors  were  still  preserved.  The  cast  of 
this  reclining  statue  was  colored  by  Mrs. 
Le  Plongeon  in  exaust  copy  of  the  original 
when  found. 
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In  case  A  are  the  Tarascan  terra-cotta 
figares  and  stone  sculptures  secured  by  the 
Lumholtz  expedition. 

In  case  B,  on  the  east  end  of  the  hall, 
are  original  sculptures  in  stone  from  Copan 
and  Yucatan. 

In  case  N  is  a  collection,  also  from  the 
Lumholtz  expedition  of  pottery  from  the 
ruins  of  Casas  Grandes,  illustrating  a  cul- 
ture approaching  that  of  the  ancient  Pueblo 
people  of  Arizona  and  New  Mexico. 

In  three  other  cases  at  this  end  of  the 
hall,  and  several  cases  at  the  opposite  end, 
are  various  collections,  including  jadeite 
ornaments,  copper  implements  and  orna- 
ments, carved  stone  yokes,  a  large  terra- 
cotta human  figure,  and  pottery  vessels  of 
many  forms,  all  illustrative  of  the  culture 
of  several  of  the  ancient  Mexican  peoples. 

Cases  0  and  D  contain  the  collections 
made  by  Dr.  Seler  in  Mexico  and  Guate- 
mala, and  presented  by  the  Duke  of  Loubat. 
In  another  case  are  terra-cotta  figures  of 
great  value  found  over  a  tomb  in  a  mound 
at  Xoxo  by  Mr.  Saville  of  the  Museum  ex- 
pedition. A  cast  of  the  inscribed  stone 
lintel  of  the  door,  and  many  vessels  found 
with  skeletons  in  this  tomb,  are  most  inter- 
esting objects. 

The  ancient  Mexicans  and  Mayas  had 
many  manuscripts  or  codices  consisting  of 
picture-writing  and  of  hieroglyphs.  These 
were  on  prepared  deer- skin  or  on  native 
paper  made  of  maguey  fiber  and  coated 
with  a  kind  of  white  cement.  Several  of 
these  codices  were  sent  to  Europe  soon  after 
the  C!onquest,  and  others  have  since  been 
found.  They  are  of  the  utmost  importance ; 
but,  being  few  in  number  and  widely  scat- 
tered, they  were  of  little  use  until  repro- 
duced in  facsimile,  so  that  every  student 
could  have  access  to  them  for  comparative 
study.  In  the  two  cases  in  the  center  of 
the  hall,  and  in  the  franxe  over  them,  are 
a  number  of  copies  of  these  important 
records.    For  these  the  Museum  is  indebted 


to  the  Duke  of  Loubat,  at  whose  personal 
expense  several  of  these  manuscripts  have 
been  reproduced  in  facsimile. 

There  is  thus  brought  together  in  this 
Mexican  Hall  of  the  Museum  the  most  im- 
portant collection  in  existence  for  the  study 
of  the  ancient  civilization  of  Mexico  and 
Central  America. 

F.  W.  Putnam. 
Habvabd  Univeesity. 


CORRESPONDENCE    RF^LATINQ    TO    COLLEC- 
TIONS    OF      VERTEBRATE     FOSSILS 
MADE   BY    THE    LATE    PRO- 
FESSOR  O,    a   MARSH. 

The  following  copies  of  letters  have  been 
sent  to  the  Editor  of  Science  by  Hon. 
Charles  D.  Walcott,  Director  of  the  United 
States  Geological  Survey. 

Department  of  the  Interior, 
United  States  Geological  Survey, 
Washington,  D.  C,  May  5,  1891. 

The  Director, 

U.  8.  Geological  Survey, 
Washington,  D.  C. 
Sir: 

*^^  ^^  ^t  ^^  ^^  ^^ 

^^%  ^^%  ^^^  ^M^  ^^^  ^^^ 

The  large  collections  of  vertebrate  re- 
mains in  the  charge  of  Professor  0.  C. 
Marsh,  at  New  Haven,  Connecticut,  are 
kept  in  the  fire-proof  Peabody  Museum 
building,  and  in  a  large  storage  shed  ad- 
joining. The  method  of  recording  is  some- 
what different  from  the  other  collections, 
but  it  is  very  thorough  and  complete. 

In  the  field  where  the  specimens  are  col- 
lected a  label  is  placed  inside  of  each  box 
as  it  is  packed.  On  this  U.  S.  Geolog- 
ical Survey  is  printed  in  bold  letters.  On 
the  outside  of  the  box  U.  S.  Geological 
Survey  is  plainly  marked  before  the  boxes 
are  shipped.  When  received  at  Profes- 
sor Marsh's  laboratory  in  New  Haven,  a 
record  is  made  of  each  box  received  and 
to  each  an  entry  number  is  assigned.     This 
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number  is  at  once  recorded  on  the  box  and, 
when  the  box  is  opened,  on  the  label  and 
on  each  and  every  specimen  contained  in 
the  box  with  an  oil  paint.  When  it  is 
necessary  to  remove  a  number  in  working 
out  specimens  from  the  matrix,  the  number 
is  copied  on  some  other  portion  of  the  rock 
or  directly  on  the  fossil  before  it  is  removed 
from  the  other  portion.  This  number  is 
the  record  of  locality,  stratigraphic  posi- 
tion, and  history  of  discovery  ;  additional 
information  is  added  from  time  to  time 
under  the  number  In  the  record  book. 
This  includes  the  identification  of  the  genus 
and  species  and  any  data  that  may  be  of 
importance.  The  removing  of  the  number 
from  any  specimen  at  once  deprives  it 
largely  of  scientific  value,  and  it  is  to  the 
interest  of  every  one  working  on  the  collec- 
tion to  have  it  kept  intact.  When  the 
final  work  is  done  and  the  specimen  is 
identified,  labeled  with  its  name  and  ready 
for  exhibition,  it  then  receives  a  catalogue 
number.  The  old  number,  however,  still 
follows  it  in  the  record  of  the  latter. 

The  record  of  the  entry  number  is  kept 
in  duplicate  and  Professor  Marsh  is  now 
preparing  another  duplicate  set  to  be  filed 
with  the  Geological  Survey.  This  record 
will  show  the  number  of  boxes  of  spec- 
imens received,  from  1882  to  1891.  The 
laboratories  and  storage  rooms  provided  by 
the  Yale  University  Museum  represent  a 
fioor  space  of  over  9000  square  feet,  for 
which  the  Geological  Survey  does  not  pay 
rent.  In  addition  to  the  collection  at  New 
Haven,  there  are  seventy  boxes  of  verte- 
brate fossils  stored  in  the  Armory  building 
in  Washington,  and  a  collection  is  now  be- 
ing prepared  for  exhibition  in  the  United 
States  National  Museum. 

*^^  ^M  ^M  ^^  ^M  ^0 

^^  ^^  ^^  ^^  ^^  ^^ 

EespectfuUy  yours. 


(Signed) 


Chas.  D.  Walcott, 
Paleontologist. 


Department  of  the  Intebior, 
United  States  Geologioal  Survey, 

December  8,  1899. 

Profibbsor  S.  p.  Langlby, 

Secretary,  Smithsonian  Institution, 
Washington,  D.  C. 

Dear  Sir  :  I  have  the  honor  to  state  that 
all  the  vertebrate  collections  of  the  late 
Professor  O.  C.  Marsh,  belonging  to  the 
Government,  have  been  shipped  from  New 
Haven,  Conn.,  and  are  now  transferred  to 
the  custody  of  the  U.  S.  National  Museum, 
subject  only  to  the  use  of  such  material  as 
may  be  necessary  for  study  and  illustration 
in  the  completion  of  the  monographs  that 
were  in  course  of  preparation  by  Professor 
Marsh  at  the  time  of  his  death. 

From  a  statement  submitted  by  Mr.  F. 
A.  Lucas,  who  had  charge  of  the  packing 
of  the  collections,  it  appears  that  there 
were  1200  trays  (20-26  inches)  of  spec- 
imens, 200  unopened  boxes  as  received  from 
the  field,  30  blocks  and  90  prepared  spec- 
imens. To  ship  this  material  required  592 
boxes,  forming  five  car  loads,  having  an  ag- 
gregate weight  of  160,000  pounds.  To  this 
there  should  be  added  two  car  loads  con- 
taining 211  boxes  received  from  Professor 
Marsh  on  deposit  in  1891  and  1898. 

The  actual  number  of  specimens  repre- 
sented in  this  collection  cannot  be  stated. 
They  range  in  size  from  minute  teeth  of 
fossil  mammals  to  individual  specimens 
weighing  from  500  to  2000  pounds  each. 
The  collections  are  ^ch  in  large  Dinosauria, 
especially  in  examples  of  IMceratops  and 
StegosauTiis,  while  the  series  of  Titanothe- 
rium  skulls  is  one  of  the  best,  if  not  the 
best,  in  existence.  It  contains  50  or  more 
complete  examples  cleaned,  and  a  num- 
ber in  the  rough,  besides  many  hundred 
bones. 

Among  the  specimens  transferred  are  the 
types  of  40  or  more  species,  including  Din- 
osaurs and  Jurassic,  Cretaceous  and  Terti- 
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ary  mammate.    Among  the  types  are  the 
foUowinfir : 


following : 


DiNOSAXTBS. 
Diphdocus  longus. 
Labroaanrus  ferox. 
C(mpto8auru8  nanus, 
THeeratopa  gukatua, 
Tneeraiop8  ealifomis. 
Tfieeraiopa  abtuaa. 
Fteoroealua  nanus, 
CeraUuaurus  nasieomU. 
Ceraiops  montanua, 
Ceratops  aitieornia, 

Cbocodiles. 
Bhplidodon  roidratui, 

Snakss. 
Qmiophis  precedens. 


JuBASsic  Mammals. 
Paurodon  valens. 
Manacodon  rarui, 
Enneodon  erasaus, 
Enneodon  affinis. 
Laodon  venuttus, 

Cbbtaceous  Mammals. 
Priconodon  crasaus, 
Cimolodon  agUia. 
Telaeodon  prseaiana. 
Oraeodon  cenulua, 
Atto/codon  pumUia, 
Batodon  tenuis. 
AUacodon  fortia. 


I  requested  Mr.  Lacas  to  make  an  ap- 
praisement of  the  value  of  the  specimens. 
He  states  that  this  is  a  very  difficult  thing 
to  do,  but  that  many  of  the  specimens 
could  not  be  replaced,  and  some  specimens, 
like  the  skulls  of  the  TriceratopSj  should 
be  worth  at  least  $5,000  each,  while  crania 
of  TUajhotherium  are  worth  from  $50  to 
$250  each,  according  to  perfection,  and  that 
an  estimate  of  the  value  of  the  entire  col- 
lection will  be  upwards  of  $150,000.  This 
is,  of  course,  tentative,  as  some  of  the  ma- 
terial has  not  been  worked  out  at  all,  and 
some  not  removed  from  the  boxes  in  which 
it  was  shipped  from  the  field. 

It  is  to  be  recalled  that  these  collections 
were  made  by  Professor  Marsh  during  his 
connection  with  the  Geological  Survey, 
from  1882  to  1892  inclusive ;  that  prior  to 
his  connection  with  the  Survey  he  made 
large  collections,  including  the  toothed 
birds,  the  IHnocerataj  BrontosauruSj  many 
Dinosaurs,  and  the  best  Titanotherium  yet 
discovered.  He  also  purchased  numerous 
collections  after  the  stopping  of  allotments 
for  his  work  in  1892.  These  collections 
were  transferred  to  Yale  "University  some 
time  prior  to  his  death. 

As  there  has  been  considerable  comment 
in  relation  to  this  matter,  I  send  you  a 


copy  of  a  report  on  the  examination  of  the 
collections  under  Professor  Marsh's  charge, 
made  by  me  to  the  Director  of  the  Geolog- 
ical Survey,  in  1892. 

I  twice  visited  New  Haven  while  the  col- 
lections were  being  packed,  and  am  fully 
convinced  that  all  material  belonging  to  the 
Government  has  been  transferred  to  Wash- 
ington. Mr.  Lucas  reports  that  the  Trus- 
tees of  the  Peabody  Museum  in  New  Haven 
gave  him  every  facility  for  packing  the  col- 
lections, and  that  the  records  were  so  com- 
plete that  no  difficulties  arose  in  determin- 
ing those  specimens  which  belonged  to  the 
Government  and  those  which  were  the 
property  of  the  Peabody  Museum. 

The  transfer  of  these  great  collections  to 
Washington  without  the  loss  of  any  mate- 
rial, either  through  imperfect  recording  or 
through  misunderstanding  as  to  the  owner- 
ship of  specimens,  reflects  the  greatest  credit 
on  the  business-like  methods  and  the  in- 
tegrity of  Professor  Marsh.  The  addition 
of  the  material  to  the  National  Museum 
places  it  in  the  front  rank  among  museums 
iu  its  collection  of  vertebrate  fossils.  It  is 
necessary  that  some  gaps  in  the  collections 
be  filled,  and  I  sincerely  trust  it  will  be 
possible  for  the  Museum  to  do  this  at  an 
early  date. 

Yours  respectfully, 

(Signed)      Chas.  D.  Waloott, 

Director, 

IKCLOSUBB. 

Smithsonian  Institution, 

December  22,  1899. 

Dear  Sib:  I  take  great  pleasure  in 
acknowledging  the  receipt  of  your  letter  of 
the  eighth  instant,  advising  me  that  you 
have  transferred  to  the  National  Museum 
all  the  vertebrate  fossils  collected  by  the 
late  Professor  O.  C.  Marsh  belonging  to  the 
United  States  Government,  subject  only  to 
the  condition  that  such  material  as  is  re- 
quired may  be  used  for  study  and  illustra- 
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tion  in  completiDg  the  monographs  which 
were  in  preparation  by  Professor  Marsh  at 
the  time  of  his  death. 

The  addition  of  this  immense  collection 
of  most  important  American  fossil  remains 
to  the  treasures  already  assembled  in  the 
National  Museam  will,  I  am  sure,  afford 
the  greatest  satisfaction  to  all  workers  in 
the  field  of  paleontology  both  at  home  and 
abroad,  and  you  will  permit  me  to  add  a 
personal  word  in  appreciation  of  your  untir- 
ing efforts  to  facilitate  in  every  way  possible 
the  great  task  connected  with  the  removal 
of  the  collection  from  New  Haven  to  Wash- 
ington. 

During  the  coming  year  I  expect  to  have 
two  preparators  engaged  in  working  out  of 
the  matrix  specimens  still  uncleaned,  and 
confidently  hope  that  it  may  be  possible  in 
a  few  years  to  have  the  entire  collection 
made  available  for  study  and  a  selected 
series  for  public  exhibition.  From  this  lat- 
ter series  the  public  will  be  able  to  form  a 
correct  idea  as  to  the  number,  variety  and 
great  size  of  these  wonderful  extinct  creat- 
ures of  the  western  country,  and  will  un- 
doubtedly be  impressed  with  the  extent  and 
importance  of  the  work  of  the  paleontolog- 
ical  divisions  of  the  Geological  Survey  and 
the  marvelous  industry  and  intelligence  dis* 
played  by  Professor  Marsh  in  bringing  to- 
gether this  great  collection. 

Yours  respectfully, 

(Signed)  8.  P.  Langley, 

Secretary, 

The  Honorable  Charles  D.  Walcott, 
Director  United  States  Geological  Survey, 
Washington,  D.  C. 


SCIENTIFIC  BOOKS. 

On  the  Building  and  Ornamental  Stones  of  Wiscon- 
sin.    By  E.  R.  Buckley,  Ph.D.     Bull.  No. 
IV.    Economic  Series  No.  2.    Wisconsin  Geo- 
logical and  Natural  History  Survey.     1898. 
The  first  attempt  at  a  systematic  investigation 

of  the  building  stones  of  the  United  States  was 


undertaken  by  Dr.  G.  W.  Hawes  under  the 
auspices  of  the  10th  Census.  With  the  untimely 
death  of  Dr.  Hawes  the  completion  of  the  work 
fell  into  the  hands  of  others,  none  of  whom 
were  experienced  and  some  of  whom  had  re- 
ceived no  training  such  as  should  fit  them  for 
special  investigations  of  this  nature.  Under 
such  conditions  it  is  not  strange  that  the  printed 
volume*  should  have  been  somewhat  disap- 
pointing. Nevertheless  it  furnished  a  begin- 
ning and  at  least  served  to  show  what  was  not 
known  on  the  subject. 

This  was  followed  in  1887  by  MerriU's  Hand- 
book of  the  Collections  of  Building  and  Orna- 
mental Stones  in  the  United  States  National 
Museum,!  which  was  based  upon  the  Census 
Collections  ;  and  later  by  Stones  for  Building 
and  Decoration  (Wiley  &  Sons,  New  York), 
the  first  edition  of  which  appeared  in  1891  and 
the  last  in  1897.  The  above  constitute  the  only 
comprehensive  systematic  treatises  compiled 
with  reference  to  the  United  States  that  have 
thus  far  appeared. 

Several  excellent  special  and  local  reports 
have,  however,  been  made,  among  which  should 
be  mentioned  WinchelVs  report  on  the  build- 
ing stone  of  Minnesota,  I  and  the  reports  of 
Smock  on  those  of  New  York ;  J  Williams  on 
the  Syenites  of  Arkansas  ;  ||  Hopkins  on  the 
Marbles  of  Arkansas,^  the  Brownstones  of 
Pennsylvania,  **  and  the  Carboniferous  Sand- 
stones of  Western  Indiana ;  f  f  Macallie  on  the 
Marbles  of   Georgia ;  %%    H.    F.  Bain  on  the 

*  Special  Report  on  Petroleum^  Coke  and  Bailding 
Stone,  Vol.  X.,  Rept.  10th  Censas,  1884. 

t  Rep.  U.  S.  National  Moaeura,  1886,  pp.  275-648. 

tVol.  I.,  Final  Report  on  the  Geolo^  and  Nat- 
ural History  of  Minnesota,  1884,  pp.  142-194. 

i  Bolls.  No.  3,  New  York  State  Museam,  1888,  and 
Vol.  III.,  No.  10,  1890. 

{{  Ann.  Rep.  Geological  Survey  of  Arkansas,  1890, 
Vol.  II. 

If  A.nn.  Rep.  Geological  Survey  of  Arkansas,  Vol. 
IV.,  1890  (1893). 

**The  Building  Materials  of  Pennsylvania,  I. 
Brownstones,  Appendix  to  Ann.  Rep.  of  the  Penna. 
State  College  for  1896,  pp.  122. 

tt  20  Ann.  Rep.  Dept.  of  Geology  and  Natural  Re- 
sources of  Indiana,  1896,  pp.  186-325. 

JJEull.  No.  1,  of  the  Geol.  Survey  of  Georgia,  90 
pp.  1894. 
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Stones  of  Iowa  ;  *  and  lastly  that  of  Mathews 
and  Merrill  on  those  of  Maryland. f 

The  volume  noted  at  the  head  of  this  article, 
bearing  the  date  1898  but  seemingly  not  issued 
till  the  latter  part  of  1899,  is  the  latest  and 
most  pretentious  of  them  all,  with  the  excep- 
tion of  that  of  the  10th  Census,  comprising 
some  666  pages  with  49  full -page  plates  and 
four  figures  in  the  text.  The  plates  include  a 
colored  geological  map  of  the  State  and  seven 
others  in  which  the  natural  colors  and  textures 
of  the  stone  are  approximately  reproduced  by 
Hthographic  processes,  the  remainder  being 
half-tone  reproductions  of  quarry  views  and 
stone  structures.  The  work  is  divided  into 
three  parts :  (1)  Demand,  Uses  and  Properties  of 
Building  and  Ornamental  Stones;  (2)  Geolog- 
ical History  of  Wisconsin  and  Description  of 
Areas  and  Quarries,  and  (3)  Appendix,  On 
The  Composition  and  Kind  of  Stones. 

The  chief  interest  and  value  of  the  work 
center  in  part  II.  (pp.  75-857  inclusive),  since 
the  only  information  heretofore  available  on 
these  points  has  been  that  given  in  the  10th 
Census  report  above  referred  to,  and  Merrill's 
Stones  for  Building  and  Decoration.  The  work 
has  apparently  been  well  and  thoroughly  done. 
By  far  the  most  interesting  stones  described, 
and  the  ones  which  on  account  of  color  may 
hope  to  find  a  market  beyond  the  State  limits, 
are  the  Montello,  Waupaca,  Waushara  and 
Wausau  granites,  and  the  Berlin  rhyolites. 
The  brown  sandstones  of  the  Lake  Superior 
region  should,  in  the  Middle  and  Western 
States,  fill  the  place  of  the  red  brown  Triassic 
stones  in  the  Eastern.  In  nearly  every  instance 
samples  of  the  stone  described  have  been  sub- 
mitted to  laboratory  tests  and  their  crushing 
strength,  absorptive  and  general  weathering 
properties  ascertained,  so  far  as  is  possible  by 
these  methods.  It  is  a  trifle  discouraging  to 
note  that  it  was  considered  necessary  to  go  to 
the  expense  and  trouble  of  making  over  100 
tests  of  crushing  strength  on  rocks  which  even 
a  casual  inspection  would  have  shown  to  be 
sufficiently  strong  for  all  practical  purposes. 
Concerning  the  value  of  such  tests  the  present 
writer  has  expressed  himself  elsewhere. 

»8th  Ann.  Rep.  Geol.  Survey  of  Iowa,  1898. 

t  Vol  IL,  Bep.  State  Geol.  Survey,  1899,  pp.  241. 


If  one  were  disposed  to  be  critical  he  might 
call  attention  to  the  carelessness  manifested  in 
some  of  the  very  few  references  given,  and  to 
the  tendency  to  ignore  the  work  of  others, 
Professor  A.  D.  Conover's  paper  of  fifteen 
quarto  pages  in  the  report  of  the  10th  Census, 
not  even  being  mentioned.  There  is,  further, 
a  non -convincing  air  of  freshness  in  the  expla- 
nation put  forward  on  p.  883,  to  account  for  the 
unfavorable  action  of  freezing  temperatures  on 
newly  quarried  material. 

Colored  illustrations  add  to  the  attractiveness 
of  the  book,  but  are  to  some  extent  misleading, 
giving  a  perfection  of  surface  and  brightness 
of  color,  which  the  materials  themselves  do  not 
possess.  This  is  particularly  the  case  with  the 
red  and  pink  granites.  Plate  84  of  the  Lake 
Superior  sandstone  is  also  disappointing,  as, 
indeed,  is  plate  45  of  a  similar  subject  in  the 
10th  Census  report,  and  plate  27  in  that  of  the 
Maryland  Survey.  The  attempt  is  instructive, 
as  showing  the  relative  merits  of  lithographic 
reproductions  from  colored  drawings,  as  com- 
pared with  the  tricolor  photographic  process 
used  in  the  Maryland  report,  the  advantage 
however,  being  wholly  with  the  latter. 

Very  poor  taste  has  been  shown  in  the  ar- 
rangement of  the  views  of  quarries  and  struc- 
tures in  the  half-tone  plates,  and  particularly 
those  numbered  4,  17,  24,  42  and  47.  A  pic- 
ture which  does  not  illustrate  some  definite 
feature  is  out  of  place  in  a  work  of  this  nature, 
and,  if  of  value,  it  should  be  so  oriented  on  the 
page  as  to  be  easy  of  reference.  The  fad  for 
placing  the  several  views  on  one  page  at  vary- 
ing angles  with  one  another  is  not  readily  ex- 
cusable, and  in  this  particular  case  the  effect 
is  very  inartistic  as  well. 

There  is  much  to  be  commended  in  the  work, 
but  it  is  not  too  much  to  say  that  it  would 
be  more  useful  if  of  half  the  size.  The  amount 
of  paper  involved  is  out  of  all  proportion  to  the 
information  contained  therein. 

George  P.  Merrill. 

Unterauchungen  uber  die  Vermehrung  der  Laub- 
mooae  dutch  Brutorgane  und  Stecklinge.  By 
Dr.  Carl  Correns,  a.  6.  Professor  der  Bot- 
anik  in  Tubingen.  Jena,  Gustav  Fischer. 
1899.    Pp.  xxiv -h  472.   187  figs.   Price,  15  M. 
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This  extensive  and  very  detailed  work  brings 
together  a  large  number  of  observations  on  the 
vegetative  reproduction  of  the  true  mosses  by 
means  of  cuttings  and  of  gemmsD,  by  which  are 
meant  those  structures  which  serve,  like  the 
spores,  to  disseminate  the  plant  over  more  or 
less  extended  distances.  Interesting  matters  of 
biological  interest  are  suggested  to  the  mind  by 
the  analogies  existing  between  these  organs  and 
seeds,  but  these  will  be  referred  to  later  on  in 
the  review. 

The  text  is  divided  into  two  parts.  A  Qrst  or 
special  part  consists  of  a  descriptive  treatment 
of  gemmse  and  cuttings  and  of  their  behavior, 
arranged  along  taxonomic  lines.  The  general 
part  which  follows  treats  of  the  morphological 
and  anatomical  structure  of  the  organs  under 
consideration,  of  their  germination  and  of  the 
conditions  necessary  for  their  occurrence  and 
growth. 

The  large  number  of  observations  brought 
together  in  the  special  part  prevent  any  ade- 
quate presentation  in  the  limits  of  a  review,  so 
that  it  is  possible  only  to  point  out  that  the 
great  variety  of  asexual  reproductive  bodies 
which  are  found  in  the  mosses  may  be  reduced 
to  a  few  types,  viz.:  the  stem,  leaf  and  pro- 
tonema  types.  The  stem  type  is  found  in  those 
plants  in  which  the  stem  is  transversely  break- 
able at  intervals  throughout  its  length,  or  merely 
at  its  base  or  apex.  In  this  type  the  leaves  may 
be  reduced,  resulting  in  bulbil  formation,  or  the 
stem,  to  form  brood-buds. 

The  leaf  type  occurs  in  forms  in  which  the 
leaf  is  broken  off  as  a.  whole  and  germinates,  or 
is  separable  into  fragments,  each  acting  simi- 
larly. 

True  brood-bodies,  so  called  by  the  author, 
arise  only  from  the  protonema  in  the  wide 
sense,  including  that  produced  from  the  stem 
(rhizoids)  and  the  chloronema. 

The  facts  in  this  part  which  will  interest  espe- 
cially, perhaps,  the  general  botanist,  are  those 
relating  to  the  methods  by  which  these  brood- 
organs  are  separated  from  the  parent  plant. 
This  separation  is  accomplished  either  by  the 
tearing  of  certains  cells  (rhexolytic)  or  by  a 
splitting  apart  of  cells  by  the  behavior  of  the 
inner  lamella  (schizolytic).  The  rhexolytic 
process  may  be  provided  for  by  a  special  zone 


of  cells  or  by  a  single  cell,  according  to  the  com- 
plexity of  the  structure.  The  cell  appointed 
for  the  sacrifice  is  called  by  Professor  Correns  a 
*  tmema '  a  term  which  constitutes  a  very  pic- 
turesque, addition  to  botanical  terminology,  the 
more  so  when  .one  contemplates  its  com- 
pounds '  dolichotmema,'  '  brachy tmema '  and 
the  hybrid  'strecktmema.' 

In  the  special  part  are  first  discussed  the  mor- 
phology and  phylogeny  of  the  brood-organs. 
Here  the  author  advances  the  notion  that  the 
aerial  part  of  the  moss  plant  (t.  e.,  the  stem  and 
leaf)  is  phylogenetically  older  than  the  pro- 
tonema and  that  it  results  from  a  reduction  of 
the  moss  stem,  though  not,  says  the  author,  in 
the  Reuse  of  Sachs  and  others,  according  to 
whom  the  oblique  position  of  the  transverse 
walls  of  the  protonema  is  an  indication  that  its 
terminal  cell  is  the  homologue  of  the  apical  cell 
of  the  moss  stem,  an  explanation  which,  it  will 
be  conceded  quite  generally,  is  forced.  Accord- 
ing to  the  author's  view,  the  forms  such  as 
Ephemerum  and  Buxhaumia  are  reduced  and  not 
primitive  as  to  their  shoot  characters.  This 
statement  is  probably  correct  in  itself  with  re- 
gard to  Buxhaumia,  high  authority  to  the  con- 
trary notwithstanding ;  though  it  is  difficult  to 
see  why  this'  fact  may  not  very  naturally  and 
easily  harmonize  with  the  opinion  of  Goebel  by 
supposing  that  a  secondary  reduction,  correlated 
perhaps  with  the  more  pronounced  develop- 
ment of  the  sporogonium,  has  taken  place. 
This  position  is  strengthened  by  the  indubitable 
fact  that  analogous  reduction  has  taken  place  in 
the  sporophyte  of  some  of  the  Spermatophyta. 

Following  is  a  discussion  of  the  structure  and 
development  of  brood-organs.  A  circle  of  in- 
terest centers  in  the  paragraph  in  which  it  is 
pointed  out  that  the  nematogonal  cells  (the  in- 
itial cells  which  give  rise  to  protonemal  struc- 
tures) preserve  their  embryonic  peculiarities, 
and  regards  this  as  an  especially  good  example 
of  the  'continuity  of  the  germ  plasm.' 

The  special  adaptations  for  the  abscission  of 
brood-organs  have  already  been  referred  to.  It 
may  be  added  that  active  loosening  of  the  brood- 
bodies  is  of  very  restricted  occurrence.  In  the 
vast  majority  of  cases  the  breaking  away  is 
passive,  depending  on  the  impact  of  air,  water 
and  animals.     The  same  end  is  held  by  some 


January  5, 1900.] 


SCmNCK 


27 


observers  to  be  attained  through  water  absorp- 
tion or  drying  out,  and  purely  hygroscopic 
movements.  Dissemination  may  occur  by  means 
of  air  and  water  currents,  and  a  quite  well  estab- 
lished case  is  recorded  in  which  Thysanura  were 
responsible  for  carrying  the  brood -bodies  of  Au- 
locomninm  and  Androgynum.  '  The  projection 
of  the  parts  bearing  brood-organs  above  the  gen- 
eral levels  of  the  moss-turf  is  interpreted  as  an 
adaptation  for  dissemination  through  such  ani- 
mal forms.  Hook-like  organs  occur  {Ephemerop- 
m  and  Bryum  hvXbUosum)^  which  are  subject  to 
similar  teleological  interpretation,  though  one 
with  difficulty  escapes  the  conviction  that  the 
point  is  somewhat  far-fetched.  Mucilaginous 
outer  membranes,  which  insure  adhesion  to 
animal  forms,  are  also  present  in  some  kinds. 

Of  the  remaining  matters  perhaps  the  most 
important  to  mention  here  are  the  attempt  to 
determine  whether  correlation  occurs  between 
the  habit  of  producing  gemmse  and  the  con- 
ditions under  which  the  plants  live,  and  to 
estimate  the  taxonomic  value  of  the  organs  in 
question. 

The  typography  and  numerous  illustrations 
are  up  to  a  high  standard,  but  do  no  more 
than  justice  to  the  thorough  work  of  the  author. 
A  full  index  of  generic  and  specific  names  ex- 
tends greatly  the  usefulness  of  the  volume, 
which  will  be  of  very  great  value  to  those  bot- 
anists who  are  interested  in  the  biological 
matters  relating  to  the  mosses,  but  whose 
studies  have  not  been  directed  to  them  in  a 
taxonomic  way.  It  will  also  serve  a  good  pur- 
pose in  enabling  the  student  who  may  be 
contemplating  research  in  these  lines  to  orien- 
tate himself  historically.  This  will  be  facili- 
tated also  by  a  very  complete  bibliography. 

Fbakcib  E.  Lloyd. 

Fbom  a  systematic  standpoint  this  work  is  of 
great  value  to  American  students,  for  of  the  110 
species  described,  52  are  known  to  occur  in  this 
country,  and  108  out  of  the  187  figures  refer  to 
them.  Systematic  books  have  overlooked  asex- 
ual methods  of  reproduction  except  in  such 
cases  as  Georgia  pellucida,  Aulacomnion  palustre, 
Tortula  papulosa,  and  a  few  others  where  the 
means  were  so  conspicuous  as  to  defy  ignorance; 
hence  it  will  be  a  surprise  to  learn  that  Dtcra- 


num  aooparium,  Funaria  hygrometfica,  Bryum 
argenteum  and  Dicranella  heteromalla,  though 
commonly  found  fruiting,  have  also  methods  of 
propagation.  Those  species  which  are  conspicu- 
ous for  their  brittle  leaves  are  many  of  them 
rare  in  fruit,  forming  new  plants  from  the  frag- 
ments of  the  leaves,  but  an  interesting  addition 
to  the  list  having  this  method  is  Anomodon  trts- 
tiSj  which  thus  far  is  unknown  in  fruit.  The 
*  Confervas  Orthotrichse,'  those  brown  septate 
bodies  which  occur  on  the  leaves  of  various  spe- 
cies of  Orthotrichutn  and  Crrimmiaj  have  long  been  . 
familiar,  but  few  students  have  realized  why  so 
many  species  of  CampylopuSy  Tortula,  Bryum  and 
Plagiothecium  were  more  often  found  sterile  than 
fertile,  nor  how  they  reproduced  in  spite  of  this 
fact.  Climates  where  sexual  reproduction  is 
difficult  cause  a  greater  development  of  other 
methods,  and  dioicous  species  are  more  apt  to 
develop  asexual  methods  than  monoicous  ones. 
An  artificial  key  is  given  by  which  the  asexually 
propagative  species  may  be  classified  according 
to  the  modifications  of  the  stem,  leaves  and  pro- 
tonema  ;  it  will  be  useful  in  encouraging  the 
study  and  collection  of  such  species  as  have 
been  ignored  or  overlooked  on  account  of  lack 
of  fruit.  The  work  has  paralleled  that  of  F. 
De  Forest  Heald,  published  in  the  Botanical 
Gazette  for  1898,  but  it  is  more  extensive,  and 
the  author  claims  to  have  found  that  Bryum  an^ 
notinum,  Fleuridium  nitidum  buUnllifera  and  Lep' 
tobryum  pyriforme  are  identical.  There  is  a 
similar  identity  between  Pottia  riparia  Austin, 
which  antedates  Leptodontium  Canadense  Kindb. 
and  Trichostomum  Warnatorfii  Limpr.,  all  of 
which  propagate  by  clusters  of  septate  propa- 
gul»  borne  on  the  paraphyses,  seemingly  re- 
placing the  archegonia,  hence  all  but  Pottia 
riparia  have  thus  far  been  only  found  sterile* 
Under  whatever  genus  the  species  is  recognized, 
that  of  Austin  has  priority,  a  fact  to  which  I 
have  already  called  attention. 

E.  G.  Britton. 
N.  Y.  Botanical  Gabdens, 
Bronx  I^ark. 

The  PhyHcal  Nature  of  the  Child  and  how  to 
Study  it.  By  Stuart  H.  Bowe,  Ph.D., 
Supervising  Principal  of  the  Lovell  Districti 
New  Haven,  Conn.;   formerly  Professor  of 
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Pedagogy  and  Director  of  Practice  in  the 

State  Normal  School  at  Mankato,  Minnesota. 

New  York,   The  Macmillan   Co.;    London, 

Macmillan  &  Co.,  Ltd.     1899.     Price,  $1.00. 

The  strictly  scientific  contribution  of  this 
book  is  rather  small,  but  its  practical  value  is 
likely  to  prove  very  great.  It  is  a  riaumS  of 
many  of  the  important  results  of  recent  studies 
in  child  psychology  and  school  hygiene,  based 
largely  upon  such  authorities  as  the  American 
Journal  of  Psychology^  the  Pedagogical  Sem- 
inary^ the  Child  Study  Monthly^  the  Educational 
Review^  and  the  standard  books  and  papers  on 
child  study  and  school  hygiene.  From  a  scien- 
tific point  of  view  the  special  contribution  of 
the  book  consists  in  the  fact  that  it  gives  the 
reaction  of  a  practical  teacher  to  the  more 
theoretical  conclusions  of  psychologists  and 
students  of  hygiene. 

Among  the  topics  considered  are  the  senses, 
motor  ability,  nervousness,  fatigue,  habits  of 
posture,  habits  of  movement,  growth  and  ado- 
lescence, and  school  and  home  conditions.  The 
more  common  and  simple  tests  of  the  senses, 
of  motor  ability,  nervousness  and  fatigue  are 
given  ;  and  the  commonplace  teachings  in  re- 
gard to  education  and  health  that  result  from 
psychological  study  are  presented  in  a  way  that 
is  likely  to  appeal  to  teachers.  The  keynote  of 
the  book  is  stated  by  the  author  as  implied  in 
two  fundamental  principles  of  education  :  ''One 
of  these  is  that  action  is  the  first  law  of  growth; 
the  other,  that  individuals  vary  enormously  in 
their  capabilities  for  difiTerent  kinds  of  mental 
and  physical  action.'' 

Very  few  direct  references  to  literature  are 
made  in  the  body  of  the  book,  and  the  query 
naturally  arises  whether  in  a  work  so  largely 
based  on  recent  studies  in  psychology  and  hy- 
giene even  the  popular  demand  for  a  clean  page 
justifies  the  omission  of  explicit  reference  to 
authorities.  To  the  scientific  student,  such  a 
lack  is  often  exasperating,  and  in  this  case  only 
partially  atoned  for  by  the  blanket  acknowledg- 
ment in  the  selected  bibliography  at  the  end ; 
and  some  ambitious  teachers  may  wish  to  know, 
for  example,  who  besides  the  author  have  used 
the  tests  for  hearing  mentioned  in  chapter  3  ; 
upon  the  results  of  whose  investigations  of  fa- 
tigue are  based  the  suggestions  (pages  80-81) 


*  which  we  may  accept  as  practically  proved' ; 
how  the  author  knows  (p.  130)  that  children 
grow  more  rapidly  in  summer  than  in  winter  ; 
and  where  Eulenberg's  table  of  scoliosis  among 
school  children  (given  on  p.  154)  can  be  found. 
The  need  of  such  references  to  authority  is  em- 
phasized, for  example,  by  recent  investigations 
upon  fatigue  which  cast  discredit  upon  Gries- 
bach's  method,  and  in  many  places  throughout 
the  book  the  weight  of  the  author's  statements 
would  be  increased  by  direct  citation  of  au- 
thority. 

Wm.  H.  Burnham. 

south  ambbioan  languages. 

Der  SprachMoff  der  branlianischen    Qrammaiik 
dea  Luis  Figueira  nach  der  Auagabe  von  1687. 
Von    Julius  Platzmann.     Leipzig,  B.   G. 
Teubner.     1899.     Octavo.     LIV.,  247. 
Der  Sprachatoff  der  Guaranischen  Grammatik  des 
Antonio  Ruiz  Oberaetzt  und  hier  und  da  erldu- 
tert  von    JuLlus  'Platzmann.      Leipzig,  B. 
G.  Teubner.     1898.     XX.,  261.     Octavo. 
Chiliddgu,     LachrymsB  salutares  opera  Bemardi 
HaveatadL     Editionem  novam  immutatam  cura- 
vit  Dr.  Julius  Platzmann.    Lipsiae,  Teub- 
ner.    1898.     Pp.  78. 
Lo8  Indies  Matacos  y  su  lengua  por  Juan  PeUesehi, 
eon  introduccion  por  S.  S.  Lafonb  Quevedo. 
Dos  mapas.    Buenos  Aires.     1897.     Pp.  246. 
The  above  mentioned  publications  are  not  fac- 
similarian  editions  of  authors  such  as  Dr.  Platz- 
mann is  in  the  habit  of  issuinjg,  but  explanations 
in  the  form  of  translations  and  commentaries 
of  vocables  and  grammatic  forms  recorded  in 
books  now  difficult  to  obtain.     Guarani  and 
Tupi  are  dialects  of  the  same  family  very  closely 
related,  and  at  the  time  these  missionaries  were 
composing  their  works  Guarani  was  heard  not 
only  along  the  eastern  border  of  Peru,  but  also 
along  the  La  Plata,  in  Paraguay  and  on  the 
coast  of  Brazil. 

According  to  the  most  reliable  sources  Luis 
Figueira  was  born  in  the  Portuguese  province  of 
Alemtejo  in  1575,  entered  the  seminary  of 
Evora  in  1592  and  went  over  to  Brazil  in  1602. 
He  settled  in  MaranhSo  in  1607  to  found  mis- 
sions for  the  conversion  of  the  natives,  and  by 
the  year  1615  the  knowledge  he  had  acquired 
of  Guarani  enabled  him  to  compose  his  '  Arte 
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de  Grammatica '  of  the  '  Brazilian '  or  Guarani 
language.  He  was  on  the  return  trip  to  the 
mother  country,  Portugal,  when  he  became 
shipwrecked  at  the  mouth  of  the  Amazonas,  at 
MaraJ6  Island,  attacked  by  the  Aroan  savages 
and  put  to  death  on  July  6,  1638. 

The  main  part  of  Platzmann's  volume  is 
followed  by  a  series  of  1991  Guarani  terms  of 
Figueira  translated  and  commented  upon  in 
German.  In  reading  this  list  we  often  wish  to 
have  the  original  of  the  Arte  in  hand  for  refer- 
ence. 

In  the  preface  Platzmann  discusses  the  pho- 
netics of  that  langruage  and  the  characters  used 
by  the  Padre  to  express  certain  sounds.  There 
are  also  literary  sketches  on  previous  and  re- 
cent Portuguese  authors  on  Brazil,  its  Indians 
and  their  languages,  and  on  the  area  in  which 
Tupi  is  spoken  at  present. 

Another  apostle  of  the  Roman  Catholic  fiiith 
among  the  Brazilian  tribes  was  Antonio  Ruiz  de 
Montoya.  He  was  born  in  Lima,  1688,  and 
died  there  in  1652  ;  therefore  he  can  be  con- 
sidered as  an  American-born  missionary.  His 
earliest  work  appears  to  have  been  the  Tesoro, 
a  Guarani* Spanish  dictionary  of  814  pages, 
which  saw  the  light  in  Madrid,  1639.  This 
was  followed  next  year  by  the  Arte  or  grammar 
of  Guarani,  the  Yocabulario  and  the  Catecismo ; 
this  last  was  reprinted  by  Platzmann  in  1876. 
The  words  of  the  language  are  presented,  ana- 
lyzed and  translated  in  2236  items.  This  part 
of  the  volume  is  instructive,  but  the  part  of 
Platzmann's  preface  in  which  he  compares 
Guarani  radicals  with  those  of  European  lan- 
guages contains  too  many  fanciful  ideas  to  meet 
general  approval. 

Having  previously  republished  Bernard 
Havestadt's  'Tractatus  de  lingua  Cbilensi,'  in 
two  volumes.  Dr.  Platzmann  was  informed  that 
his  publications  of  Havestadt's  '  Opera '  were 
not  complete  without  his  'Lachrymse  salu- 
tares.'  So  he  set  himself  to  commit  this  Iiatin 
religious  poem,  although  it  has  nothing  to  do 
with  Indian  philology,  to  press.  It  is  written 
in  fine  trochaic  verses,  which  w^re  in  vogue  in 
his  time  for  church  poetry. 

Juan  Pelleschi  is  a  civil  engineer,  who  wrote 
his  book  in  Italian  and  had  it  translated  in 
Spanish.     He  treats  of  the  customs  and  man- 


ners of  the  Mataoos  or  Mataguayos,  a  roving 
people  inhabiting  the  Gran  Chaco,  not  in  a 
strictly  scientific  manner,  but  in  a  colloquial 
way.  This  may  be  said  also  of  his  treatment  of 
the  Mataco  language,  which  is  identified  with 
the  Tonocot6.  We  find  no  paradigms  of  nouns 
or  verbs,  ho  rules,  exercises,  etc.,  but  the 
character  of  this  tongue  is  developed  at  length 
and  in  a  general  way  without  any  strict  plan  or 
method.  Of  the  two  maps  the  first  is  a  repro- 
duction of  an  ancient  map  and  exhibits  in  an 
excellent  manner  the  early  distribution  of  tribes 
on  the  Gran  Chaco.  A  Spanish-Mataco  and  a 
Mataco-Spanish  vocabulary  concludes  the  pub- 
lication. 

Albert  S.  Gatbchet. 


SOCIETIES  AND  ACADEMIES, 
THE  PHILOBOPHIGIX  SOCIETY  OF  WASHINGTON. 

At  the  608th  meeting  of  the  Society,  held  on 
December  9th,  at  the  Cosmos  Club,  biographical 
sketches  of  Mr.  Edward  Goodfellow  and  of 
George  Brown  Goode,  were  read ;  the  former 
by  Mr.  H.  G.  Ogden,  and  the  latter  by  Mr. 
Cyrus  Allen.  The  regular  papers  of  the  even- 
ing were  by  Mr.  E.  D.  Preston  on  the  '  Lan- 
guage of  Hawaii,'  by  Mr.  F.  H.  Bigelow  on 
'  Results  of  Recent  Exploration  of  the  Upper 
Atmosphere,'  and  by  Mr.  G.  W.  Littlehales  on 
'Possible  Methods  of  Measuring  the  Resultant  of 
the  Centrifugal  and  Gravitational  Forces  on  the 
Ocean.'  The  first  paper  dealt  with  the  Poly- 
nesian languages  in  general  and  the  Hawaiian 
in  particular,  from  the  standpoint  of  compara- 
tive philology.  Similar  constructions  were 
followed  out  in  the  Oceanic  and  Indo-European 
tongues,  and  points  of  contact  were  noted  be- 
tween modern  Hawaiian,  on  the  one  hand,  and 
French,  German,  Spanish,  Italian  and  English, 
on  the  other.  In  the  last  paper  the  author, 
after  recounting  the  trials  that  were  made  by 
Mascart,  nearly  twenty  years  ago,  to  determine 
the  variation  of  the  force  of  gravity  from  place 
to  place  by  means  of  a  siphon  barometer  whose 
short  arm  was  closed  and  contained  a  certain 
quantity  of  gas,  referred  to  the  experiments  that 
have  lately  been  made  by  Mohn  of  Christiauia, 
according  to  a  method  that  was  reported  to  the 
U.  S.  Coast  and  Geodetic  Survey,  in  1890,  by 
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Assistant  Superintendent  Tittmann,  with  a 
view  to  finding  the  gravitational  correction  in 
mercurial  barometric  readings  by  comparing 
the  atmospheric  pressure  as  indicated  by  the 
mercurial  column  with  the  true  atmospheric 
pressure  as  deduced  from  the  temperature  of 
unconfined  steam.  He  then  proceeded  to  re- 
late his  own  considerations  and  experiments 
concerning  the  possibility,  in  times  of  ex- 
^ceptional  calm  at  sea,  of  using  the  Electric 
Clepsydra  for  the  measurement  of  the  relative 
quantities  of  mercury  discharged  in  equal  inter- 
vals of  time  at  different  places  from  an  orifice 
in  the  bottom  of  a  vessel  of  comparatively  large 
cross -section,  and  also  concerning  the  possibility 
of  ascertaining  the  changing  relation,  with 
change  of  place  between  a  given  mass,  and  its 
weight,  by  the  use  of  a  modification  of  the 
standard  aneroid  barometer  in  which  the 
vacuum  chamber  has  been  replaced  by  a  heavy 
mass.  E.  D.  Pbbston, 

Secretary. 

ANTHBOPOLOOIOAL    BOOIETY    OF    WASHINGTON. 

The  296th  regular  meeting  of  the  Society 
was  held  Tuesday  evening,  December  6,  1899. 

Miss  Alice  G.  Fletcher  read  a  paper  on  ^  The 
Building  of  the  Earth  Lodge*  describing  its 
minute  structure,  purpose  and  variety. 

Dr.  Washington  Matthews  read  a  paper  on 
'  The  Earth-Lodge  in  Art,'  in  which  he  stated 
that  the  earth-lodge  was  the  most  commodious 
aboriginal  structure  existing  in  America  north 
of  New  Mexico.  Henry  in  1807  measured  one 
in  the  old  Mandau  Village  at  Knife  River  which 
was  90  feet  in  diameter.  Thousands  of  such 
lodges,  inhabited  by  tribes  of  widely  diflferent 
stocks,  existed  in  the  Mississippi  Valley  at  the 
time  of  the  Columbian  discovery  ;  their  remains 
are  scattered  from  North  Dakota  to  Louisiana 
and  from  Western  Kansas  to  Eastern  Tennes- 
see. 

Dr.  Matthews  stated  that  the  embellishments 
in  works  of  ethnography  and  travel  were  often 
false,  and  tended  to  lead  the  student  astray 
rather  than  to  aid  him.  He  gave  a  number  of 
general  instances  of  false  illustration  in  eth- 
nography, but  spoke  chiefly  of  the  misleading 
pictures  of  the  earth-lodge  published  in  various 
works.     He  exhibited  pictures  taken  from  the 


works  of  Gass,  Catlin,  DeSmet  and  Morgan, 
and  compared  them  with  photographs  of  the 
real  lodge.  The  most  faithful  pictures  of  the 
lodge  not  photographic  were  those  of  Mr. 
Bodmer,  the  artist  who  accompanied  the  Prince 
of  M6d. 

Mr.  Jas.  Mooney  read  a  paper  entitled  *  The 
Earth-Lodge  in  the  Gulf  States.' 

J.  H.  McCk)BMiCK, 
Secretary. 

BIOLOOICAL  SOCIETY  OF  WASHINGTON. 

At  the  314th  meeting  on  December  16th, 
Lester  F.  Ward  spoke  of  *  the  Fossil  Forests 
of  Arizona,'  saying  that  they  were  of  Mesozoic 
age,  the  strata  containing  the  petri6ed  trunks 
ranging  from  just  above  the  Permian  up  to  and 
including  the  Upper  Trias ;  the  formation  ex- 
tended northwards  into  Utah.  The  territory 
in  which  the  petrified  forest  lay  was  in  Apache 
Co.,  east  of  Holbrook,  but  while  the  trunks 
were  found  over  a  very  considerable  tract  the 
best  portion  of  the  '  Forest '  was  embraced  in 
an  area  about  eight  miles  square.  In  some  por- 
tions of  this  the  petrified  logs  lay  much  more 
thickly  than  they  could  have  stood  when  living. 
In  fact  these  trees  did  not  lie  where  they  had 
grown,  but  had  been  transported  thither  in 
Mesozoic  time  by  strong  and  swift  currents  and 
had  then  been  rapidly  buried  in  sand.  The 
trees  were  completely  silicified  and  so  well 
preserved  that  the  microscopic  structure  could 
be  clearly  made  out,  showing  that  they  were 
related  to  the  Araucarian  Pine  of  the  Southern 
Hemisphere ;  hence  the  genus  had  been  named 
Araucari  oxylon.  The  speaker  stated  that  his 
recent  visit  to  the  petrified  forest  was  the 
result  of  a  request  from  the  General  Land 
Office  for  a  report  as  to  the  desirability  of  re- 
serving the  most  interesting  portion  as  a  national 
park,  a'memorial  to  Congress  to  that  effect  hav- 
ing passed  the  Legislature  in  1895.  Owing  to  the 
visits  of  tourists,  the  more  beautiful  specimens 
were  being  steadily  carried  away  and  destroyed, 
while  many  car  loads  had  been  removed  to  be 
cut,  polished  and  made  into  ornaments.  Owing 
to  the  extreme  hardness  of  the  silicified  trunks, 
it  had  been  proposed  to  utilize  them  in  the 
manufacture  of  a  substitute  for  emery,  and  a 
crushing  plant  had  actually  been  erected,  al- 
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though  never  operated,  owing  to  the  develop- 
ment of  the  corundum  industry  in  Canada. 

Ex-Crovernor  W.  A.  Richards,  Assistant 
Commissioner  of  the  General  Land  Office,  who 
was  present  and  was  invited  to  speak,  said 
that  the  Land  Office  was  in  earnest  in  this  mat- 
ter and  was  glad  to  have  a  truly  scientific  report 
on  the  subject.  He  stated  that  a  very  large 
amount  of  the  material  was  now  being  worked 
up  in  this  country  into  articles  to  be  sold  at  the 
coming  Paris  Exposition. 

F.  A.  Lucas  described  '  Blue  Fox  Trapping 
on  the  Pribilofs,'  saying,  that  Mr.  James  Judge, 
Treasury  agent  on  St.  George  Island,  had  ex- 
perimented extensively  in  the  feeding  and 
trapping  of  foxes,  and  had  devised  methods  by 
which  they  could  be  readily  taken  alive,  so 
that  the  females  could  be  liberated,  as  well  as  a 
certain  proportion  of  the  males,  the  other  males 
being  killed.     The  entire  paper  will  appear  in 

SCIBNCB. 

M.  B.  Waite  described  a  'Soil  Inoculation 
Experiment  with  Soy  Beans,'  in  testing  the  ef- 
fect of  imported  Japanese  soil  on  the  Soy  bean. 
This  plant  is  a  native  of  Japan  and  in  that 
country  forms  root  tubercles  abundantly.  In 
this  country  the  plants  commonly  do  not  form 
root  tubercles,  for  the  reason  that  the  neces- 
sary germs  do  not  exist  in  American  soils. 
The  Soy  bean  is  thus  unable  to  gather  free 
nitrogen  after  the  manner  of  other  Legumi- 
no8». 

Soil  was  imported  from  a  Soy  bean  field  in 
Japan  and  sown  in  small  quantities  in  the  drill 
with  the  seed.  The  experiment  was  tried  on  a 
newly  cleared  piece  of  sandy  land  poor  in  com- 
bined nitrogen,  and  the  results  were  quite  strik- 
ing. The  plants  in  the  control  rows  at  harvest 
time  plainly  showed  nitrogen  starvation.  In 
the  rows  inoculated  with  Japanese  soil  the 
plants  were  larger,  leafier  and  darker  green  in 
color.  They  showed  the  effects  of  nitrogen 
fertilization.  On  examining  the  roots  they  were 
found  to  be  well  supplied  with  the  nitrogen, 
gathering  tubercle8,^while  the  check  plants  had 
few  or  none.  The  comparative  weight  of  the 
treated  and  untreated  portions  was  as  14  to  8 
in  favor  of  the  treated  plants. 

O.  F.  Cook, 
Secretary, 


ONONDAGA  ACADEMY  OF  SCIENCE. 

The  November  meeting  of  the  Academy  was 
addressed  by  Dr.  J.  M.  Clarke,  the  New  York 
State  paleontologist.  He  gave  briefly  a  his- 
tory of  the  work  accomplished  by  the  geo- 
logical survey  of  the  State  from  its  inception  in 
1842  to  the  present  time,  and  explained  in  de- 
tail the  new  system  of  nomenclature  proposed 
for  the  State,  giving  reasons  for  accepting  the 
same.  The  latter  part  of  the  address  was  de- 
voted to  an  account  of  the  transitional  fauna  of 
the  Portage  and  Chemung  formations. 

At  the  meeting  of  the  Geological  Section  Mr. 
C.  E.  Wheelock  read  a  paper  on  *  The  Marls  of 
Onondaga  County.'  He  showed  that  the  prin- 
cipal deposit  crossed  the  county  just  north  of  its 
center  and  in  an  east  and  west  direction,  corre- 
sponding quite  closely  with  the  southern  extent 
of  the  extinct  Lake  Iroquois.  The  beds  in  the 
western  part  of  the  county  were  studied  in  de- 
tail, and  would  seem  to  bear  out  the  theory 
that  there  had  occurred  several  oscillations  of 
the  lake  shore.  Excavations  within  the  limits 
of  Syracuse  seem  to  corroborate  the  same 
theory.  Mr.  Wheelock  believed  that  this  marl 
deposit  was  cotemporaneous  in  formation  with 
the  existence  of  Lake  Iroquois.  The  few  iso- 
lated and  small  deposits  in  other  parts  of  the 
county  he  held  to  be  of  different  and  probably 
more  recent  formation. 

At  the  December  meeting  Dr.  W.  M.  Beau- 
champ  spoke  on  local  archeology.  He  said 
that  the  village  sites  and  their  approximate 
dates  of  occupation  could  be  traced  by  the 
relics  found  on  the  various  sites.  As  the  Onon- 
dagas  occupied  usually  only  one  village,  their 
migrations  are  more  easily  traced  than  tribes 
consisting  of  several  villages.  The  occurrence  of 
implements  of  walrus  tusks,  and  also  a  peculiar 
variety  of  stone  knife,  prove  beyond  reasonable 
doubt  that  the  Eskimos  were  earlier  inhabitants, 
even  if  only  temporary,  than  the  Indians. 

Dr.  W.  G.  Hinsdale  described  the  character 
of  relics  found  on  local  sites,  speaking  more  par- 
ticularly of  the  harpoons,  barbed  fish-hooks  and 
other  polished  bone  implements.  Grooved  axes 
are  only  rarely  found  in  this  section,  and  im- 
plements are  seldom  found  buried  with  the 
skeletons  unearthed.  H.  W.  Britchee, 

Corresponding  Secretary. 
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THE  PHILOSOPHICAL  80CIBTT  OF  THE  XTNI- 
VERfllTY  OP  YISGINIA. 

The  regular  monthly  meetings  of  this  society 
have  begun.  At  the  first  meeting  of  the  pres- 
ent session  the  following  officers  were  elected 
for  the  current  year : 

President,  Dr.  C.  W.  Kent ;  Vice-president, 
Professor  W.  H.  Echols ;  Secretary,  Dr.  W.  J. 
Humphreys. 

After  the  election  of  officers.  Professor  Or- 
mond  Stone  delivered  the  customary  address 
of  the  retiring  president.  His  subject  was  The 
Moan,  His  address,  supplemented  by  many 
excellent  photographs,  was  a  clear  presentation 
of  the  more  recent  theories  in  regard  to  the 
markings  on  the  moon's  surface,  and  probable 
past  and  future  history  of  the  moon's  relation 
to  the  earth. 

The  second  meeting,  December  8th,  was  de- 
voted to  meteors.  Professor  Ormond  Stone  gave 
a  brief  outline  of  the  preparations  made  under 
the  auspices  of  the  Leander  McCormick  observa- 
tory for  studying  the  Leonid  meteors.  These 
included,  among  other  things,  six  photographic 
stations  on  a  north  and  south  line  about  forty 
miles  in  length. 

Dr.  M.  W.  Humphreys  explained  his  methods 
of  making  and  recording  eye-observations  of 
meteors,  and  called  attention  to  several  very 
singular  meteors— about  half  a  dozen  in  all— seen 
on  the  nights  of  November  14th  and  15th. 
These  were  all  red  and  moved  in  wavy  lines, 
the  amplitudes  being  approximately  one  degree. 
It  was  admitted  that  this  might  be  an  optical 
illusion,  but  if  so,  not  peculiar  to  the  observer, 
as  in  the  case  of  the  most  conspicuous  meteor  of 
this  type  the  same  phenomenon  was  noted  by 
at  least  one  other  member — a  young  lady — of 
the  party. 

Dr.  W.  A.  Lambeth  gave  an  account  of  a 
shower  of  meteors  he  saw  in  November,  1892, 
in  North  Carolina.  He  said  it  was  about  eleven 
o'clock  at  night  and  that  they  appeared  far  too 
rapidly  to  allow  even  a  guess  at  the  number — 
that  they  presented  the  appearance  of  a  verit- 
able rain  of  fire,  so  much  so  that  for  a  time  the 
engineer  of  the  train  he  was  on  refused  to  run 
his  engine,  and  that  the  negroes,  as  in  1833, 
indulged  in  song  and  supplication,  believing 
firmly  that  the  end  of  the  world  had  come. 


Mr.  J.  A.  Lyon  gave  a  short  history  of  the 
Leonid  meteors,  covering  a  period  of  about  one 
thousand  years. 

Dr.  W.  J.  Humphreys,  described  the  photo- 
graphs obtained,  all  of  which,  with  possibly  one 
exception,  failed  to  show  meteor  trails.  Several 
practical  points  were  learned,  however,  and 
these  were  stated  in  view  of  the  fact  that  re- 
newed efiforts  will  be  made  next  year  to  photo- 
g^phically  determine  the  radiant  and  the  height 
of  the  atmosphere. 

At  the  close  of  the  meeting  Professor  F.  L. 
O.  Wadsworth,  director  of  the  Allegheny  Ob- 
servatory, showed  to  those  interested  a  curved 
star  negative  of  Orion  and  adjacent  regions 
which  he  had  recently  taken.  This  remarkable 
negative,  due  to  the  combined  skill  of  Wads- 
worth  and  Brashear,  has,  in  excellent  definition, 
more  than  one  thousand  square  degrees,  and 
shows,  according  to  their  estimation,  more  than 
60,000  measurable  stars. 

W.  J.  HUMPHBEYS, 

Secretary, 

ALABAMA  INDUSTRIAL  AND  SCIENTIFIC  SOCIETY. 

The  regular  autumn  meeting  of  the  society 
was  held  in  the  rooms  of  the  Commercial  Club, 
in  Birmingham,  on  the  afternoon  of  November 
16,  1899. 

Mr.  T.  H.  Aldrich,  ex-president  of  the  so- 
ciety, in  the  chair.  Present,  Messrs.  J.  A. 
Montgomery,  B.  B.  Ross,  Col.  Horn,  E.  A. 
Smith  and  representatives  of  the  press.  The 
reading  of  the  minutes  of  the  last  meeting 
(annual)  was  dispensed  with,  as  the  proceed- 
ings of  this  meeting  had  already  been  printed 
and  distributed.  The  Secretary  made  the  state- 
ment that  on  the  occasion  of  the  spring  meet- 
ing so  few  members  and  officers  were  present 
that  it  was  decided  not  to  have  a  meeting,  not- 
withstanding the  fact  that  Dr.  Boss  was  present 
with  a  paper  and  Mr.  James  Bowron  had  con- 
sented to  talk  to  the  Society  about  Cuba. 

After  the  regular  routine.  Dr.  Boss  gave  an  ab- 
stract of  his  paper  on  *  The  Fertilizer  Resources 
and  Fertilizer  Industries  in  Alabama.'  This 
valuable  paper  will  be  printed  in  full  in  the  Pro- 
ceedings. Dr.  Ross  also  exhibited  to  the  mem- 
bers a  number  of  samples  of  phosphate  rock  col- 
lected recently  by  him  in  the  vicinity  of  Athens, 
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in  Limestone  County.  The  samples  analyzed  by 
him  contained  from  16  to  20  per  cent,  of  phos- 
phoric acid  up  to  36  or  87  per  cent. ;  and  he  also 
showed  a  sample  of  superphosphate  prepared 
by  him  frotn  this  rock,  the  manufactured  article 
containing  13.15  per  cent,  water — soluble,  0.15 
per  cent,  reverted,  and  1.24  per  cent,  in- 
soluble ;  total  14.9  per  cent,  phosphate. 

In  the  discussion  which  followed,  Mr.  Aid* 
rich  said  that  a  fertilizer  manufactory  in  Meri- 
dian was  using  lignite  from  the  Burning  Cut  in 
Sumter  County,  Ala.,  as  a  filler,  and  that  it 
contained  1.5  to  2.0  per  cent,  ammonia.  Mr. 
Aldrich  had  formerly  sold  from  the  Blocton 
mines  several  hundred  tons  of  coal  slack,  to  a 
Shreveport  company,  for  the  same  uses.  He 
also  mentioned  the  fact  that  he  had  recently 
examined  a  ligpnite  occurring  in  Mississippi,  17 
miles  west  of  Starkville,  which  had  only  4.5 
per  cent,  of  ash  and  which  made  a  very  good 
coke. 

Dr.  Smith  then  read  a  preliminary  report  of 
the  mineral  statistics  of  Alabama  for  the  second 
and  third  quarters  of  the  current  year ;  after 
which,  there  being  no  other  business  before  the 
meeting,  it  was  adjourned  sine  die. 

Eugene  A.  Smith, 

Secretary, 

DISCUSSION  AND  COBBESPONDENCE. 
DR.   WILSON'S  BEPLT  TO  HIB  CBITICS. 

I  CONSIDER  it  complimentary  to  an  author 
that  his  works  should  be  criticised.  It  shows 
that  they  are  worthy  of  attention  and  consider- 
ation. The  friendly  criticism  in  Science,  De- 
cember 22d,of  my  address  delivered  in  Columbus 
last  August,  before  the  Section  of  Anthropology 
of  the  A.  A.  A.  8.,  appears  under  such  misap- 
prehension as  seems  to  require  a  word  of  expla- 
nation. That  address,  as  its  title  indicates, 
was  'A  Eistory  of  the  Beginnings  of  the  Science 
of  Prehistoric  ArchsBology . '  It  was  a  risunU 
or  description  of  the  discoveries  made,  or  alleged 
to  have  been  made,  which  led  to  the  foundation 
of  the  science,  and  a  statement  of  the  theories 
advanced  for  its  establishment.  This  being  its 
purpose,  it  was  proper  that  I  should  treat  of  all 
its  topics,  and  this  without  binding  me  to  an 
approval  of  them.  I  was  recording  a  history 
of  the  science,  not  necessarily  maintaining  the 


truth  of  all  the  theories  advanced  by  its  found- 
ers. The  friend  who  wrote  the  criticism  seems 
not  to  have  recognized  the  difference.  He 
makes  strenuous  opposition  to  the  classifica- 
tions of  the  science  as  set  forth  in  my  address  ; 
but  none  of  them  were  mine.  They  had  been 
made  in  Europe  many  years  since,  were  appli- 
cable to  that  country,  and  most  of  them  are  still 
in  use  there.  In  such  a  history  as  I  was  writing 
it  would  have  been  highly  objectionable  for  me 
to  have  omitted  them ;  and  so  with  most  of 
the  other  points  in  the  criticism  referred  to. 

Thomas  Wimon. 


NOTES  ON  INOBOANIC  CHEMISTBT, 

An  important  practical  application  of  the 
liquefaction  of  hydrogen  is  that  of  the  production 
of  high  vacua,  as  described  by  Dewar  in  the 
Proceedings  of  the  Royal  Society.  At  the  boil- 
ing point  of  hydrogen  the  vapor  tension  of  air 
is  less  than  a  millionth  of  an  atmosphere,  hence 
when  to  vacuum  tubes  for  the  spectroscopic 
examination  of  gases  is  attached  a  temporary 
tube  immersed  in  liquid  hydrogen,  the  solidifi- 
cation of  the  air  in  the  tube  produces  a  very 
high  vacuum.  In  this  way  the  more  volatile 
constituents  of  atmosphere  become  concentrated 
in  the  tube,  and  in  numerous  tests  the  presence 
of  neon  and  of  helium  was  revealed  in  a  volume 
of  air  less  than  50  cc.  Some  tubes  showed  a 
hydrogen  spectrum,  but  others  did  not,  so  that 
the  question  as  to  whether  free  hydrogen  exists 
in  the  atmosphere  cannot  be  considered  as  set- 
tled. 

A  LATER  number  of  the  Proceedings  contains 
a  paper  by  T.  Q.  Bonney  on  the  parent-rook  of 
the  South  African  diamonds.  The  'blue 
ground'  of  the  Newlands  mines,  which  are 
forty  miles  northwest  of  Kimberley,  contains 
rounded  boulders  of  eclogite,and  in  this  eclogite 
are  occasional  colorless  octahedra  of  diamond, 
apparently  as  an  original  constituent.  As  the 
eclogite  boulders  are  water-worn,  it  follows 
that  the  '  blue  ground '  is  not  of  igneous  origin, 
but  it  is  true  breccia  produced  by  the  destruc- 
tion of  various  rocks,  one  of  which — the  eclogite 
— ^has  contributed  the  diamonds  to  the  mixture. 

The  analysis  of  a  sample  of  Egyptian  porce- 
lain from  Memphis  is  published  by  Le  Chatelier 
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in  the  Comptes  Eendus.  The  composition  is 
found  to  be  wholly  different  from  that  of 
Chinese  porcelain,  and  hence  it  would  appear 
that  the  manufacture  of  true  porcelain  was 
known  to  the  ancient  Egyptians.  The  duplica- 
tion of  this  Egyptian  porcelain  would  require 
40  parts  blue  glass,  50  parts  fine  sand,  and  5 
parts  white  clay. 

Le  Ghatelieb  has  also  examined  statuettes 
from  Egyptian  tombs  which  were  supposed  by 
Salv6tat  to  be  carved  from  a  natural  grit  and 
then  glazed  with  a  sodium -calcium-copper  eili- 
cate.  It  appears,  however,  that  the  statuettes 
from  several  different  localities  consist  chiefly 
of  fine  grains  of  quartz  sand,  with  a  little  clay 
as  a  binding  material.  The  glaze  is  a  mixture 
of  sand  with  a  sodium-copper  silicate. 

The  effect  of  sulfur,  especially  as  pyrites, 
in  coal  when  used  as  a  fuel  is  discussed  by 
Wilhelm  Th5rner  in  the  Chemiker-Zeitung, 
With  such  a  fuel,  not  only  sulfur  dioxid,  but  also 
sulfuric  acid  will  be  present  in  the  combustion 
products.  Since  at  least  a  portion  of  this  sul- 
furic acid  will  be  deposited  upon  the  boiler 
walls,  tubes,  etc.,  it  is  necessary  that  these 
should  be  cleaned  frequently.  The  more 
moisture  present,  the  greater  the  corrosive 
action  of  the  acid.  '  If  lime  is  mixed  with  the 
coal,  the  formation  or  at  any  rate  the  deposition 
of  the  acid  is  in  large  part  prevented.  The 
author  suggests  the  use  of  briquettes  made  of  an 
intimate  mixture  of  coal  with  a  little  lime. 
With  these  not  only  can  fine  coal  screenings, 
slack,  etc.,  be  used,  but  sulfuric  acid  corrosion 

may  be  practically  avoided. 

J.  L.  M. 

CURRENT  NOTES  ON  PHYSIOGRAPHY, 
In  resuming  the  preparation  of  these  notes 
after  an  interruption  of  a  year  and  a  half,  it 
will  not  be  possible  to  mention  all  the  physio- 
graphic essays  published  in  the  interval,  but  the 
effort  will  be  made  to  give  account  of  the  more 
important  ones  in  which  the  readers  of  Science 
may  be  interested,  as  well  as  to  review  current 
publications. 

GLACIAL  SCULPTURE  IN   WESTERN    NEW  YORK. 

Gilbert  concludes  that  the  Niagara  lime- 
stone upland  in  western  New  York  is  chiefly  a 


product  of  pre-glacial  erosion,  but  that  its  re- 
lief has  been  increased  by  the  greater  glacial 
erosion  of  the  lowland  underlaid  by  weaker 
shales  on  the  north,  and  that  its  northward- 
facing  escarpment  has  been  modified  in  detail 
by  glacial  action.  Where  the  escarpment  faces 
northwesterly,  so  that  the  ice  sheet  moved 
about  parallel  to  its  front,  the  outline  has  been 
smoothed  ;  where  it  faces  northeasterly,  against 
the  ice  motion,  preglacial  irregularities  are  in- 
tensified by  glacial  scouring.  The  plain  of 
Medina  shale  bordering  Lake  Ontario,  and  now 
overspread  with  drift  and  lacustrine  strata,  has 
a  broadly  furrowed  rock  floor,  with  troughs 
parallel  to  the  ice  motion  :  here  the  minimum 
estimate  of  the  general  reduction  of  the  surface 
by  glacial  erosion  is  set  at  40  or  50  feet,  10  or  20 
times  its  measure  on  the  limestone  upland 
(Bull.  Geol.  Soc.  Amer.,  X.,  1899,  121-130). 

GLACIATED  VALLEYS. 

The  most  original  physiographic  essay  pre- 
sented to  the  recent  International  Geographical 
Congress  at  Berlin  was  one  by  Penck  on  the 
over- deepened  valleys  of  the  Alps.  Not  only 
where  large  lakes  occur  near  the  margin  of  the 
mountains,  but  far  inward  along  the  larger 
rivers,  the  main  valley  floors  are  deepened  be- 
low the  level  of  the  side  valley  floors  and  the 
discordance  thus  indicated  is  ascribed  to  the 
stronger  glacial  erosion  in  the  main  than  in  the 
side  valleys.  The  side  streams  plunge  down 
into  the  main  valley  as  waterfalls.  This  dis- 
cordance of  valley  floors  at  first  seems  excep- 
tional, characterizing  valleys  of  glacial  erosion 
but  not  of  river  erosion  :  but  it  was  well  shown 
that  there  is  no  such  foilure  of  analogy.  A 
river  of  water  moves  nimbly  ;  its  cross  section 
is  small  and  its  channel  is  a  small  part  of  its 
valley;  the  river  bed  is  usually  hidden,  and 
hence,  as  main  and  side  streams  have  the  same 
surface  level  at  their  junction,  we  do  not  ordi- 
narily notice  that  the  bed  of  the  main  river 
channel  is  deeper  than  that  of  a  side  stream, 
although  this  relation  must  be  recognized  as 
soon  as  attention  is  turned  towards  it.  A  river 
of  ice  moves  slowly  ;  its  cross  section  is  large 
and  its  channel  is  a  large  part  of  its  valley; 
ancient  glacial  channels  are  now  habitually  laid 
bare,  and  the  discordance  between  the  beds  of 
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the  main  aad  the  tributary  channels  becomes 
very  striking,  while  we  lose  sight  of  the  accord- 
ance that  must  have  prevailed  ia  the  confluent 


surfaces  of  the  main  glacier  and  its  tributaries. 
The  river  channel  as  well  as  the  glacial  chan- 
nel is  U-shaped,  but  the  abandoned  glacial 
channel  is  so  large  that  it  often  gives  name  to 
the  valley  in  whose  bottom  it  is  eroded.  The 
accompanying  diagram  roughly  preeents  the 
form  of  an  Alpine  valley  in  preglacial  (back- 
ground), glacial  (middleground),  and  postgla- 
cial (foreground)  time. 


The  heavy  glaciation  of  valleys  eroded  in  the 
maaeive  gabbros  of  Skye  has  produced  the  fol- 
lowing features,  as  noted  by  Harker  (Geol. 
Mag.,  London,  1899,  196-'99).  The  cross-sec- 
tion of  the  valleys  is  U-shaped,  especially  in 
their  upper  part.  The  head  of  the  valley  ex- 
pands in  B  corrie  (cirque  or  amphitheatre) 
whose  Boor  is  often  a  rock-basin  holding  a  tarn. 
Ia  longitudinal  profile,  the  floor  of  a  valley 
often  consists  of  two  or  three  stretches  of  rela- 
tively gentle  slope  (or  even  of  basin-form)  sepa- 
rat«d  tiy  relatively  sudden  descents.  Tributary 
valleys  mouth  at  a  considerably  higher  level 
than  the  floor  of  the  main  valley.  McOee's 
paper  on  'Glacial  Cafions'  (Joum,  Qeol.,  IT., 
1894,  a50-364),  referred  to  by  Harker,  may  be 
read  to  advantage  in  this  connection. 

It  is  noteworthy  that  the  discordance  of  side 
and  main  valleys,  emphasized  by  Penck  as  a 
characteristic  of  glacial  action,  and  clearly 
recognized  by  McQee  and  Harker,  has  been 
mentioned  in  but  few  essays  on  glacial  erosion  ; 
yet  it  can  hardly  be  doubted  that  such  discord- 
ance is  one  of  the  most  striking  features  of 
strongly  glaciated  mountain  regions. 


The  origin  of  many  broad  valleys  In  north- 
eastern Germany,  as  determined  by  ancient  riv- 
ers flowing  westward,  marginal  to  the  retreating 
ice-sheet  ofthe  last  glacial  period, has  lately  been 
restated  by  Keilhac  (,Verh.  Qetetlsch.  Erdle., 
Berlin,  XXVI.,  1899,  129-139,  map),  with  fuller 
detail  th^n  was  given  in  the  earlier  explanations 
by  Berendt  and  Girard.  Five  important  valley 
courses  are  traced,  exterior  to  five  morainic 
belts  ;  the  southernmost  connects  the  Oder  at 
Breslau  with  the  Elbe  above  Magdeburg ;  the 
northernmost  led  the  Oder  from  Stettin  north- 
west to  Ribnitz  and  south  again  from  Lubeok 
to  the  Elbe  at  Lauenburg.  Lakes  are  indicated 
by  horizontal  shore- terraces  at  certain  depressed 
areas  along  the  valley  courses,  where  the  pres- 
ent northward  discharge  was  ice-barred.  The 
ancient  ice-margin  valleys  owe  their  consider- 
able breadth  to  the  large  volnme  of  the  rivers 
that  were  then  supplied  by  melting  ice  on  the 
north  as  well  as  by  rainfall  on  the  south.  The 
rivers  of  to-day  follow  the  ancient  marginal 
valleys  for  moderate  distances  only,  and  then 
turn  northward  through  depressions  that  were 
opened  to  them  as  the  ice  melted  back  ;  some- 
times again  turning  westward  for  a  stretch 
along  the  next  mar^nal  valley  that  is  encount- 
ered. Thus  sub-rectangular  bends  to  the  right 
and  the  left  are  systematically  repeated  seven 
times  by  the  Oder,  between  Breslau  and  Stettin. 
W.  M.  Davis. 

ZOOLOGICAL  NOTES. 
Mr.  C.  W.  Andbews,  in  a  recently  issued 
part  (Vol.  XV.,  part  8),  of  the  Transactions  of 
the  Zoological  Society  of  London,  describes  at 
length  and  figures  the  skull  and  portions  of  the 
skeleton  of  Pharorhacot  inflatui,  one  of  the 
gigantic  extinct  Patagonian  birds.  In  discussing 
the  relationship  of  the  genus,  which  is  put 
among  the  Orui/ormei,  Mr.  Andrews  shows  a 
decided  leaning  toward  Cariama,  saying  that  the 
relations  of  the  one  toward  the  other  are  much 
the'same  as  those  of  the  extinct  Qlyplodon  and 
Panocthua  towards  existing  armadillos.  Mr. 
Andrews  will  be  glad  to  know  that  among  the 
material  obtained  for  Princeton  University  by 
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Mr.  J.  B.  Hatcher,  is  a  small  species  of  Fhoro- 
rhacos^  or  some  closely  allied  genus,  in  which  the 
sternum  is  preserved,  that  this  sternum  is 
slightly  keeled,  and,  although  no  critical  com- 
parisons have  heen  made,  that  the  general 
aspect  of  the  sternum  is  like  that  of  Ckaiama  or 
OypogeranvLB,  F.  A.  L. 


THE  MALARIA  EXPEDITION  TO  WEST 

AFRICA, 

Major  Ronald  Boss,  the  lecturer  to  the 
Liverpool  School  of  Tropical  Diseases,  who  re- 
cently headed  the  malaria  mission  to  Sierra 
Leone,  delivered  an  address  on  December  27th 
at  Liverpool,  on  the  invitation  of  the  African 
trade  section  of  the  Liverpool  Chamber  of  Com- 
merce. His  subject  was  *  The  Recent  Medical 
Expedition  to  West  Africa.'  According  to  the 
London  TimcB  Major  Ross  said  that  politics  and 
science  were  culminating  in  two  movements  of 
high  importance.  In  politics  the  Great  Powers, 
tired  of  self-development,  were  endeavoring  to 
extend  their  possessions  and  civilization  all  over 
the  world ;  while  in  science  they  had  created 
what  was  perhaps  the  most  fundamentally  im- 
portant of  all  knowledge — the  experimental 
science  of  disease.  He  believed  that  in  the 
coming  century  the  success  of  Imperialisin 
would  depend  largely  upon  success  with  the 
microscope.  Our  possessions  in  Africa  were 
battle  grounds  between  Englishmen  and  kin^ 
malaria :  they  were  conquests  maintained  only 
at  the  sacrifice  of  hecatombs  of  our  country- 
men. Malarial  fever  was  perhaps  the  most  im- 
portan  t  of  the  diseases  of  the  tropics.  For  a  long 
time  they  could  obtain  no  accurate  knowledge 
as  to  how  the  disease  was  produced,  but 
in  the  last  two  years  they  had  ascertained 
definitely  at  least  one  mode  of  infection.  They 
knew  for  certain  that  malarial  fever  was  often, 
perhaps  always,  caused  by  the  bite  of  the 
species  of  gnat  or  mosquito  called  anopheles. 
The  object  of  the  expedition  from  the  Liverpool 
School  of  Tropical  diseases  was  to  ascertain 
whether  there  was  any  chance  of  exterminat- 
ing the  anopheles  from  a  given  malarious 
area.  It  was  not  the  immediate  purpose,  as 
some  supposed,  to  banish  malaria  then  and 
there  from  the  whole  continent  of  Africa. 
They,  wished  to  inquire  what  oould  be  done  in 


two  or  three  square  miles.  They  selected  Free 
Town,  Sierra  Leone,  for  the  investigation,  and 
reached  there  last  August.  After  describing 
Free  town.  Major  Ross  said  that  the  mission  set 
themselves  to  work  at  once  on  the  lines  of  the 
recent  investigations  in  India  and  Italy.  In  a 
few  days  they  found  numbers  of  the  anopheles, 
and  in  a  few  days  more  they  discovered  the 
germs  of  malaria  actually  within  those  insects. 
They  knew  then  to  an  absolute  certainty  that 
the  anopheles  of  Sierra  Leone  were  responsible 
at  least  for  a  large  part  of  the  fever  there. 
The  next  thing  was  to  ascertain  how  they  bred. 
Those  very  dangerous  insects  bred  in  small 
pools  or  puddles  of  a  certain  kind  easy  to  de- 
tect when  one  had  once  seen  them.  They 
made  a  map  of  those  pools  and  carefully 
studied  the  habits  of  the  insects'  larvse.  The 
conclusion  they  unanimously  came  to  was  that 
it  would  probably  be  an  easy  and  inexpensive 
matter  to  rid  the  town  almost  entirely  of  the 
anopheles  either  by  destroying  the  larvse  in  the 
puddles  or,  bettter  still,  by  draining  away  the 
puddles  altogether. 

Comparing  the  general  mode  of  life  of  Euro- 
peans in  Sierra  Leone  and  India,  Major  Ross 
said  that,  though  Sierra  Leone  was  scarcely 
more  fatal  to  Europeans  than  some  parts  of 
India,  it  was  certainly  much  more  unhealthy 
than  the  large  majority  of  Indian  towns  and 
cantonments  were.  He  confessed  that  after  a 
service  of  many  years  in  India  and  Burma  he 
was  much  struck  with  a  certain  negligence  in 
respect  to  some  matters  in  Africa.  In  India 
Englishmen  had  learned  how  best  to  live  in  trop- 
ical countries.  They  had  certain  fixed  institu- 
tions which  they  seldom  did  without.  He  re- 
ferred to  the  commodious  bungalow,  with  its 
large  compound,  the  punkah,  and  the  mosquito 
netting  on  the  beds.  There  was  no  doubt 
all  those  were  of  great  assistance,  but  in  Sierra 
Leone  he  was  astonished  to  find  none  of  those 
things,  at  least  in  general  use.  Instead  of  there 
being  a  separate  European  quarter  on  the  high- 
est ground  available  and  consisting  of  well-built 
houses  each  in  the  midst  of  an  open  garden, 
most  Europeans  in  Freetown  occupied  poor 
wooden  structures  quite  unfit  for  English  peo- 
ple in  that  pestiferous  climate,  crowded  together 
and  mingled  with  the  houses  of  the  towns- 
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people  (who  had  not  the  same  reason  to  dread 
the  malaria),  and  in  the  very  lowest,  dampest 
and  hottest  part  of  the  town.     The  Oovern- 
ments  and  the  great  commercial  houses  who 
sent  employis  to  the  tropics  and  paid  their  ex- 
penses—especially  their  funeral  expenses,  which 
were  considerably  larger  than  the  mere  cost  of 
the  hearse — should  have  something  to  say  on 
the  matter.     The  nation  had  not  paid  sufficient 
attention  to  the  shocking  mortality  in  its  trop- 
ical possessions.      They  shuddered  to  hear  of 
a  few  guinea-pigs  being  inoculated  with  disease 
in  the  laboratory,  but  looked  on  with  indiffer- 
ence at  the  infection  by  natural  means  of  thous- 
ands of  their  countrymen  and  of  millions  of  our 
colored  subjects  in  the  tropics.    They  spent 
floods  of  money  in  the  tropics  on  what  was 
called  sanitation  and  maintaining  costly  med- 
ical service,  but  such  expenditure  was  more  or 
lew  perfunctory ;  it  was  part  of  the  Budgets, 
and  it  was  allocated  without  much  intelligence, 
and  he  feared,  largely  wasted.     Fifty  years  ago 
a  new  parasite  called  the  ankylostoma  duade- 
nale  was    discovered.      It  was    now  known, 
chiefly  as  the  result  of  invesdgation  by  private 
persons,  to  cause  an  immense  amount  of  sick- 
ness and    mortality  among  our  colored  suo- 
Jects.     Although  the  presence  of  the  parasite 
could  easily  be  detected  by  the  microscope,  its 
name  hardly  found  a  place  in  our  statistics  of 
disease.   A  few  years  ago  Giles  studied  the  mode 
in  which  it  gained  an  entry  into  our  bodies. 
Since  then  no  one  had  repeated  hi^  observations 
or  taken  the  slightest  interest  in  them.     It  had 
not  been  thought  worth  while  to  check  the  rav- 
ages of  that  disease.     Again,  some  years  ago  a 
parasite  was  found  which  might  perhaps  cause 
that  terrible  and  widespread  disease,  dysentery. 
No  attempt  had  been  made  by  Englishmen  to 
clear  up  that  important  point ;  and  the  life-his- 
tory of  the  parasite  which  was  studied  years 
ago  by  Cunningham  seemed  to  have  been  com- 
pletely forgotten.     Twenty  years  ago  Manson 
ascertained  that  the  parasite  which  caused  ele- 
phantiasis was  carried  by  the  mosquito.     Until 
last  year   not  a  single  person  had  made  any 
adequate   attempt  to   verify  his  work — much 
less  to  act  upon  it  for  the  prevention  of  the 
disease.     In  India  alone  the  mortality  ascribed 
to  fever  was   five    million   persons  annually. 


Besides  the  mortality  vast  tracts  of  fertile 
possessions  were  rendered  uninhabitable  by  this 
disease.  Twenty  years  ago  the  parasite  which 
caused  the  disease  was  found,  but  not  a  micro- 
scope or  pen  was  used  by  Englishmen  for  seven 
years.  During  those  seven  years  85  million 
persons  died  from  fever  in  India  alone.  Then 
a  single  Englishman,  Vandyke  Garter,  took  up 
Laveran's  discovery.  He  was  now  dead.  For 
that  and  other  noble  work  he  received  no  re- 
ward. Not  another  Englishman  moved  in  the 
matter  for  another  seven  years,  lazy,  indif- 
ferent, and  imbecile  scepticism  holding  the 
ground.  Then  a  few  young  countrymen  of 
ours  commenced  to  study  the  subject,  years 
after  other  great  nations  had  been  attacking  it 
with  vigor,  and  now  they  did  find  medical 
men  and  others  who  paid  some  attention  to 
it  in  the  British  dominions.  Now  there  was 
an  awakening  everywhere.  The  Royal  So- 
ciety itself,  assisted  by  Mr.  Chamberlain  and 
the  Colonial  Office,  had  taken  up  the  mat- 
ter with  energy.  The  tropical  schools  of  Lon- 
don and  Liverpool  had  been  founded  by  lead- 
ing citizens,  and  scientific  missions  were  being 
sent  to  different  parts  of  the  world.  He  had 
spoken  that  day  in  the  hope  of  increasing  sym- 
pathy in  the  great  cause.  A  thousandth  part 
of  the  energy  now  spent  on  numberless  philan- 
thropic schemes  in  Great  Britain  was  likely  at 
that  moment  to  produce  a  thousand  times  as 
much  fruit  if  properly  expended  in  the  cause 
of  imperial  sanitation.  They  had  much  reason 
to  hope  that  in  a  year  or  two  they  would  not 
only  have  a  complete  knowledge  of  how  ma- 
laria was  produced,  but  would  foresee  a  cheap 
and  practical  mode  of  prevention. 


NAVr  REPORT  ON  WIRELESS  TELEGRAPHY. 
The  U.  S.  Navy  Board  has  reported  on  the 
Marconi  system  of  wireless  telegraphy  as  fol- 
lows :  It  is  well  adapted  for  use  in  squadron 
signaling  under  conditions  of  rain,  fog,  dark- 
ness and  motion  of  speed.  Wind,  rain,  fog, 
and  other  conditions  of  weather  do  not  affect 
the  transmission  through  space,  but  dampness 
may  reduce  the  range,  rapidity  and  accuracy 
by  impairing  th^  insulation  of  the  aerial  wire 
and  the  instruments.     Darkness  has  no  effect. 
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We  have  no  data  as  to  the  effects  of  rolling  and 
pitching,  but  excessive  vibration  at  high  speed 
apparently  produced  no  bad  effect  on  the  in- 
struments, and  we  believe  the  working  of  the 
system  would  be  very  little  affected  by  the  po- 
tion of  the  ship.  The  accuracy  is  good  within 
the  working  ranges.  Cipher  and  important 
signals  may  be  repeated  back  to  the  sending 
station,  if  necessary,  to  insure  absolute  accu- 
racy. When  ships  are  close  together  (less  than 
400  yards)  adjustments  easily  made  of  the  in- 
struments are  necessary.  The  greatest  distance 
that  messages  were  exchanged  with  the  station 
at  Navesink  was  16.5  miles.  This  distance  was 
exceeded  considerably  during  the  yacht  races, 
when  a  more  efficient  set  of  instruments  was 
installed  there.  The  best  location  of  instru- 
ments would  be  below,  well  protected,  in  easy 
communication  with  the  commanding  officer. 
The  spark  of  the  sending  coil  or  of  a  consider- 
able leak,  due  to  faulty  insulation  of  the  send- 
ing wire,  would  be  sufficient  to  ignite  an  inflam- 
mable mixture  of  gas  or  other  easily  lighted 
matter,  but  with  the  direct  lead  (through  air 
space,  if  possible)  and  the  high  insulation  neces- 
sary for  good  work,  no  danger  of  fire  need  be 
apprehended. 

When  two  transmitters  are  sending  at  the 
same  time,  all  the  receiving  wires  within  range 
receive  the  impulses  from  transmitters,  and  the 
tapes,  although  unreadable,  show  unmistakably 
that  such  double  sending  is  taking  place.  In 
every  case,  under  a  great  number  of  varied 
conditions,  the  attempted  interference  was  com- 
plete. Mr.  Marconi,  although  he  stated  to  the 
Board  before  these  attempts  were  made  that  he 
could  prevent  interference,  never  explained 
how  nor  made  any  attempt  to  demonstrate  that 
it  could  be  done.  Between  large  ships  (heights 
of  masts  130  and  140  feet)  and  a  torpedo  boat 
(height  of  mast  45  feet),  across  open  water,  sig- 
nals can  be  read  up  to  seven  miles  on  the  tor- 
pedo boat  and  eighty-five  miles  on  the  ship. 
Communication  might  be  interrupted  altogether 
when  tall  buildings  of  iron  framing  intervene. 
The  rapidity  is  not  greater  than  twelve  words 
per  minute  for  skilled  operators.  The  shock 
from  the  sending  coil  of  wire  may  be  quite 
severe  and  even  dangerous  to  a  person  with  a 
weak  heart.     No  fatal  accidents  have  been  re- 


corded. The  liability  to  accident  from  light- 
ning has  not  been  ascertained.  The  sending  ap- 
paratus and  wire  would  injuriously  affect  the 
compass  if  placed  near  it.  The  exact  distance 
is  not  known  and  should  be  determined  by  ex- 
periment. The  system  is  adapted  for  use  on  all 
vessels  of  the  navy,  including  torpedo  boats 
and  small  vessels,  as  patrols,  scouts  and  de- 
spatch boats,  but  it  is  impracticable  in  a  small 
boat.  For  landing  parties  the  only  feasible 
method  of  use  would  be  to  erect  a  pole  on  shore 
and  then  communicate  with  the  ship.  The  sys- 
tem could  be  adapted  to  the  telegraphic  deter- 
mination of  differences  of  longitude  in  survey- 
ing. The  Board  respectfully  recommends  that 
the  system  be  given  a  trial  in  the  navy. 


SCIENTIFIC  NOTES  AND  NEWS. 

We  record  with  much  regret  the  death  of 
Dr.  Elliott  Coues,  the  eminent  naturalist,  on 
December  25th,  in  his  57th  year. 

A  MEMORIAL  meeting  in  honor  of  the  late 
Daniel  G.  Brinton  will  be  held  in  Philadelphia 
on  January  16th,  under  the  auspices  of  the 
American  Philosophical  Society,  and  with  the 
codperation  of  some  twenty-four  societies.  A 
portrait  of  Dr.  Brinton,  a  memorial  medal  and 
a  set  of  his  works  will  be  presented  to  the 
Philosophical  Society. 

Professor  E.  B.  Wilson,  of  Columbia  Uni- 
versity, has  been  elected  president  of  the 
American  Society  of  Naturalists,  in  succession 
to  Professor  W.  G.  Farlow,  of  Harvard  Uni- 
versity. 

Dr.  William  McMurtrie,  of  New  York 
City,  has  been  elected  president  of  the  Amer- 
ican Chemical  Society,  in  succession  to  Professor 
Edward  W.  Morley. 

The  New  Year's  honors  annually  conferred  in 
Great  Britain  include  a  peerage  for  Sir  John 
Lubbock,  a  knighthood  for  Dr.  T.  Lauder 
Brunton,  the  physiologist,  and  a  K.  C.  B.  for 
Captain  W.  de  W.  Abney,  the  physicist,  assist- 
ant Secretary  of  the  Science  and  Art  Depart- 
ment. 

A  MOVEMENT  has  been  started  in  Baltimore  to 
pay  some  special  tribute  to  President  Daniel 
Colt  Gilman  of  Johns  Hopkins  University,  in 
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honor  of  the  twenty-fifth  anniversary  of  his  con- 
nection with  the  University,  which  occurred  on 
December  31st. 

Professor  C.  H.  Eigekmann,  director  of  the 
Indiana  University  Biological  Station,  since  its 
establishment,  has  severed  his  connection  with 
the  Station,  and  Dr.  B.  E.  Lyons,  professor  of 
chemistry,  has  been  appointed  as  his  successor. 

Professor  B.  W.  Wood  of  the  University  of 
Wisconsin,  has  accepted  an  invitation  to  lec- 
ture before  the  Boyal  Photographic  Society, 
London,  and  will  leave  New  York  early  in 
January  to  be  absent  about  six  weeks. 

Professor  William  James,  of  Harvard 
University,  and  Professor  G.  T.  Ladd,  of  Yale 
University,  have  been  elected  delegates  from 
the  American  Psychological  Association  to  the 
International  Congress  of  Psychology  meeting 
next  year  at  Paris. 

Dr.  J.  W.  Gregory,  of  the  Natural  History 
Museum,  South  Kensington,  has  been  appointed 
to  the  chair  of  geology  in  the  University  of  Mel- 
bourne, vacant  by  the  death  of  Sir.  J.  M'Coy. 
It  is  an  open  secret  that  Dr.  Gregory  applied  for 
the  post  because  the  trustees  of  the  British  Mu- 
seum refused  to  recommend  him  for  the  position 
of  a  first-class  assistant,  while  they  at  the  same 
time  checked  the  flow  of  promotion  by  retain- 
ing Henry  Woodward  as  head  of  the  Geological 
Section  of  the  Museum  after  the  time  for  his 
retirement  under  the  age  limit.  Dr.  Gregory 
will  receive  four  times  the  salary  at  Melbourne 
that  he  has  been  receiving  at  the  British  Mu- 
seum, and  will  have  excellent  opportunities  for 
research  in  Victoria.  It  appears,  however,  that 
the  trustees  of  the  British  Museum  have  made 
a  serious  mistake  in  refusing  to  promote  from  a 
second-class  assistantship  a  naturalist  whose 
work  as  explorer  and  scientific  investigator  has 
already  won  him  distinction,  and  whose  services 
to  the  Museum  during  the  past  twelve  years 
have  been  most  important. 

Mr.  James  Ltman  Whitney,  who  for  over 
thirty  years  has  been  connected  with  the  Boston 
Public  Library,  has  been  elected  librarian  in 
the  place  made  vacant  by  the  removal  of  Mr. 
Herbert  Putnam  to  the  National  Library, 
Washington.  Mr.  Whitney  is  a  brother  of  the 
late  Jofliali  D.  Whitney,  professor  of  geology  at 


Harvard  University,  and  of  the  late  William 
Dwight  Whitney,  of  Yale  University. 

A  cablegram  from  London  announces  the 
death  of  Sir  James  Paget,  the  distinguished 
surgeon.  He  was  born  at  Great  Yarmouth, 
January  11,  1814,  being  the  son  of  a  merchant 
of  that  city.  In  1836  he  became  a  member  of 
the  Royal  College  of  Surgeons,  and  seven  years 
later,  after  he  had  made  a  reputation  by  some 
novel  and  brilliant  operations,  he  was  made  an 
Honorary  Fellow  of  the  Institution.  Among 
his  works  are  the  'Pathological  Catalogue  of 
the  Museum  of  the  College  of  Surgeons,'  'Re- 
port of  the  Results  of  the  Use  of  the  Microscope,' 
published  in  1842,  and  '  Lectures  on  Surgical 
Pathology,'  published  in  1853,  1863  and  1868. 
He  was  also  an  extensive  contributor  to  the 
'  Transactions '  of  the  Boyal  Society,  of  which 
he  was  a  Fellow.  In  1875  he  was  elected 
President  of  the  Royal  College  of  Surgeons,  and 
from  1884  to  1895  he  was  Vice-Chancellor  of 
the  University  of  London.  He  was  created  a 
Baronet  in  August,  1871. 

The  following  have  been  elected  officers  of 
the  Society  for  Plant  Morphology  and  Physi- 
ology for  the  coming  year  :  President ^  Dr.  D.  P. 
Penhallow,  McGill  University,  Montreal ;  FirBt 
Vice-President,  Dr.  Roland  Thaxter,  Harvard ; 
Second  Vice-President,  Dr.  Erwin  F.  Smith, 
Washington,  D.  C;  Secretary,  Dr.  W.  F. 
Ganong,  Northampton,  Mass. 

The  officers  of  the  American  Psychological 
Association  for  the  ensuing  year  are  :  President, 
Professor  Joseph  Jastrow  of  the  University  of 
Wisconsin  ;  Secretary,  Dr.  Livingston  Farraud  of 
Columbia  University  ;  Council,  Professors  Ladd, 
Bryan,  Gardiner,  Cattell,  Delabarre  and  Kirsch- 
mann. 

The  members  of  the  American  Society  of 
Naturalists  voted  to  invite  the  members  of  the 
American  Society,  at  present  in  session  at  Chi- 
cago, to  constitute  the  Western  branch  of  the 
American  Society  of  Naturalists. 

The  Society  of  Gymnasium  directors,  which 
met  in  New  Haven  last  week,  will  hereafter  be 
affiliated  with  the  societies  meeting  with  the 
Naturalists.  The  question  of  uniting  with  the 
Anthropological  Section  of  the  American  Asso- 
ciation was  referred  to  a  committee. 
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A  JOINT  meetiDg  of  the  Philadelphia  County 
Medical  Society,  and  the  Pennsylvania  Society 
for  the  Prevention  of  Tuberculosis  will  be  held 
at  the  New  Century  Club  on  Wednesday,  Jan- 
uary 10th.  Prominent  speakers,  both  medical 
and  lay,  will  take  part  in  the  discussion. 
Among  the  speakers  are  Dr.  Otis,  of  Boston, 
Dr.  Osier,  of  Baltimore,  and  Judge  Ashman,  of 
Philadelphia. 

The  post  of  assistant  physician  in  the  govern- 
ment Hospital  for  the  Insane  with  a  salary  of 
$1200  will  be  filled  by  Civil  Service  examina- 
tion on  February  6th  and  7th. 

The  Qottingen  Academy  of  Sciences  offers 
a  prize  of  1000  Marks  for  a  mathematical  pa- 
per to  be  submitted  before  the  first  of  February 
1901.  The  details  can  be  obtained  by  address- 
ing the  Secretary. 

Ths  world  at  large,  and  even  many  of  those 
who  are  interested  in  the  history  of  mechanical 
engineering,  says  the  Scientific  American,  do 
not  know  that  the  body  of  the  great  engi- 
neer, Robert  Fulton,  lies  in  Trinity  church- 
yard in  New  York  City,  being  interred  in 
the  Livingston  family  vault.  There  is  no 
mark  or  inscription  to  indicate  its  resting  place. 
In  view  of  the  epoch  making  character  of  the 
work  of  Fulton,  and  of  his  eminence  as  an  engi- 
neer, and  of  his  indomitable  perseverance  in  the 
development  of  steam  navigation  in  the  face  of 
the  greatest  obstacles,  it  has  been  deemed  de- 
sirable that  his  tomb  should  be  marked  by  a 
suitable  monument.  The  Council  of  the  Ameri- 
can Society  of  Mechanical  Engineers  had  the 
matter  brought  to  its  attention  at  the  Wash- 
ington meeting  last  May.  The  idea  was  warmly 
welcomed,  and  a  committee  was  appointed  to 
investigate  the  proper  method  of  accomplishing 
the  suitable  marking  of  the  grave.  The  com- 
mittee has  found  its  efforts  heartily  met  both 
by  the  Trinity  corporation  and  by  members  of 
the  Fulton  family.  The  Society  has  been  as- 
sured that  a  suitable  place  will  be  provided  in 
Trinity  churchyard  for  such  a  monument  as 
may  be  erected,  and  that  the  remains  of  Fulton 
will  be  removed  to  such  a  place  when  the  monu- 
ment is  ready.  The  Society  possesses  a  num- 
ber of  memorials  of  Robert  Fulton,  including 
Aimiture,  his  portrait  by  his  own  hand,  draw- 


ings, autograph  letters,  and  other  personal 
relics.  Indeed,  it  may  be  said  that  the  Society 
is  Fulton's  literary  heir.  In  view  of  this  fact, 
the  action  of  the  Society  is  most  dignified  and 
fitting.  A  subscription  is  now  being  raised  by 
it,  and  there  is  little  question  but  that  sufficient 
funds  will  be  obtained  to  erect  a  most  admir- 
able memorial  to  mark  the  place  where  lies  the 
body  of  one  of  the  earliest  and  greatest  of 
American  engineers. 

It  is  poetic  justice  that  Fulton  should  continue 
to  rest  in  the  spot  where  he  was  interred.  At 
the  front  of  the  quaint  old  burying  ground  rua 
the  cable  cars,  at  the  rear  the  electric  ears  and 
the  elevated  road,  and  at  the  foot  of  Rector 
Street,  the  other  boundary,  two  of  the  fiutest 
vessels  on  the  bay  make  their  landings.  Al- 
most across  the  street  is  one  of  the  tallest  build- 
ings which  has  ever  been  erected,  and  Wall 
Street  commences  directly  in  ft-ont  of  the  bury- 
ing ground.  What  more  fitting  spot  could  be 
obtained  for  the  resting  place  of  one  whose  ac- 
tivities contributed  in  so  large  a  degree  to  the 
progress  which  is  so  much  in  evidence  im- 
mediately around  the  historic  old  church  ? 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

The  University  of  Pennsylvania  has  received 
a  gift  of  $250,000  from  the  estate  of  the  late  H. 
H.  Houston,  formerly  a  trustee  and  a  generous 
benefactor  of  the  University.  Fifty  thousand 
dollars  is  to  be  used  for  the  dormitory  system  ; 
the  remaining  $200,000  for  such  purposes  as  the 
trustees  may  desire. 

Plans  have  been  filed  for  a  new  building  for 
the  Horace  Mann  School,  the  model  school  of 
Teachers  College,  Columbia  University.  The 
estimated  cost  is  $350,000;  the  building  will 
occupy  the  block  on  Broadway  between  120th 
and  121st  Street,  adjoining  the  College. 

O.  H.  iNOHAMf  of  La  Crosse,  Wis.,  has  given 
$15,000  toward  the  building  of  a  new  school  of 
science  for  Ripon  (Wis.)  College. 

The  new  laboratories  for  bacteriology  and 
pathological  research  at  Mason  University  Col- 
lege, Birmingham,  were  opened  on  Wednesday, 
December  6th.  Dr.  E.  Rickards  gave  £1,000 
toward  the  equipment. 
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THE  CENTURY'S  PROGRESS  IN  APPLIED 
MATHEMATICS.^ 

I. 

The  honor  of  election  to  the  presidency 
of  the  American  Mathematical  Society 
carries  with  it  the  difiScalt  daty  of  pre* 
paring  an  address,  which  may  be  at  once 
interesting  and  instractive  to  a  miyor- 
ity  of  the  membership,  and  which  may 
indicate  at  the  same  time  the  lines  along 
which  progress  may  be  expected  in  one  or 
more  branches  of  our  favorite  science.  In 
partial  recognition  of  the  honor  yon  have 
conferred  npon  me  it  has  seemed  that  I 
conld  do  no  better  than  to  consider  with 
yon  some  of  the  principal  advances  that 
have  been  made  in  mathematical  science 
daring  the  past  century.  But  here  at  the 
outset  one  mast  needs  feel  sharply  restricted 
by  the  limitations  of  his  knowledge  and  by 
the  wide  extent  of  the  domain  to  be  sar- 
veyed.  Especially  mast  this  be  the  case 
with  one  who  belongs  to  no  school  of  mathe- 
maticians, unless  it  be  the  '  old  school '  of 
inadequate  opportunities  and  desultory 
training.  On  account  of  these  conditions, 
I  have  found  it  essential  to  accept  the  ordi- 
nary division  of  the  science  into  pure  and 
applied  mathematics  and  to  confine  my  at- 
tention in  this  address  wholly  to  applied 
mathematics.    Here  again,  however,  it  is 

*  Address  of  the  President  of  the  American  Mathe* 
nuiUcal  Society,  read  December  88,  1899. 
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necessary  to  impose  restrictions,  for  the  do- 
main thas  divided  is  still  far  too  large  to 
be  reviewed  adequately  in  the  brief  interval 
allotted  to  the  present  occasion.  I  have 
therefore  limited  my  considerations  chiefly 
to  those  branches  of  applied  mathematics 
which  were  already  recognized  as  such  at 
the  beginning  of  the  present  century.  The 
most  important  of  these  branches  ap- 
pear to  be  analytical  mechanics,  geodesy, 
dynamical  astronomy,  spherical  or  obser- 
vational astronomy,  the  theory  of  elastic- 
ity, and  hydromechanics.  This  rather 
arbitrary  subdivision  may  be  made  to 
include  several  important  branches  not 
enumerated,  while  it  must  exclude  others 
of  equal  or  greater  importance.  Thus  the 
theory  of  heat  diffusion  which  led  Fourier 
to  the  wonderful  analysis  which  bears  his 
name  may  be  alluded  to  under  physical 
geodesy ;  the  theories  of  sound  and  light 
may  be  regarded  as  applications  merely  of 
the  theories  of  elasticity  and  hydromechan- 
ics ;  while  the  theories  of  electricity,  mag- 
netism, and  thermodynamics,  which  are  the 
peculiar  and  perhaps  most  important  de- 
velopments of  the  present  century,  must  be 
excluded  almost  altogether. 

Another  difficulty  which  besets  one  who 
would  speak  of  the  progress  in  question  is 
that  arising  from  the  technicalities  of  the 
subjects  to  be  discussed.  Beautiful  and 
important  as  these  subjects  are  when  ar- 
rayed in  their  mathematical  dress,  and 
thrilling  as  they  truly  are  when  rehearsed 
with  appropriate  terminology  in  the  quiet 
of  one's  study,  it  must  be  confessed  that 
they  are  on  the  whole  rather  uninviting 
for  the  purposes  of  semi- popular  exposition. 
In  order  to  meet  this  difficulty  it  seems 
best  to  relegate  technicalities  which  demand 
expression  in  symbols  to  footnotes  and, 
while  freely  using  technical  terminology,  to 
translate  it  into  the  vernacular  whenever 
essential.  Thus  it  is  hoped  to  avoid  the 
dullness  of  undue  condensation  on  the  one 


hand,  and  the  superficiality  of  mere  literary 
description  on  the  other. 

The  end  of  the  last  century  marks  one  of 
the  most  important  epochs  in  the  history  of 
mathematical  science.  This  time,  one  hun- 
dred years  ago,  the  master  work  of  La- 
grange (1736-1813),  the  M6canique  Analy- 
tique,  had  been  published  about  -  eleven 
years.  The  first  two  volumes  of  the 
M^canique  G61este  of  Laplace  (1749-1827), 
undoubtedly  the  greatest  systematic  treatise 
ever  published,  had  just  been  issued. 
Fourier  (1768-1830),  whose  mathematical 
theory  of  heat  was  destined  to  play  a 
wonderful  r61e  in  pure  and  applied  mathe- 
matics, was  a  soldier  statesman  in  Egypt, 
where  with  Napoleon  he  stood  before  the 
pyramids  while  the  centuries  looked  down 
upon  them.*  Gauss  (1777-1855),  who  with 
Lagrange  and  Cauchy  (1789-1857)  must  be 
ranked  among  the  founders  of  modem  pure 
mathematics,  was  a  promising  but  little 
known  student  whose  Disquisitiones  Arith- 
meticae  and  other  papers  were  soon  to  win 
him  the  directorship  of  the  observatory  at 
Gottingen .  Poisson  ( 1 781-1 840) ,  to  whom 
we  owe  in  large  part  the  beginnings  of 
mathematical  physics,  had  just  started  on 
his  brilliant  career  as  a  student  and  pro- 
fessor in  the  il^cole  Polytechnique.  Bessel 
(1784-1846),  whose  theories  of  observa- 
tional astronomy  and  geodesy  were  destined 
soon  to  assume  a  prominence  which  they 
still  hold,  was  an  accountant  in  a  trading 
house  at  Bremen.  Dynamical  astronomy, 
the  favorite  science  of  the  day  was  under 
the  dominating  genius  of  Laplace,  with  no 
one  to  dispute  his  preeminence,  and  with 
only  Lagrange  and  Poisson  as  friendly 
competitors  in  the  same  field.  Bational 
mechanics  as  we  now  know  it,  was  soon  to 

*  The  bombastic  words  of  Bonaparte,  '*  Songez  que 
du  haut  de  ces  pyramides  quarante  sidcles  voas  con' 
templent,''  may  be  excused,  perhaps,  in  view  of  the 
fact  that  Fourier,  Monge,  and  Berthollet  were  present 
on  the  occasion. 
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be  simplified  and  systematized  by  Foinsot 
(1777-1859),  Poisson,  Mobius  (1790-1868), 
and  CorioliB  (1792-1843),  wbo  were  all  at 
this  time  under  twenty-five  years  of  age. 
The  andulatory  theory  of  light,  in  which 
Young  (1773-1829),  Fresnel  (1788-1827), 
Arago  (1786-1863),  and  Green  (1793-1841) 
were  to  be  the  most  conspicuous  early 
figures,  was  just  banning  to  be  considered 
as  an  alternative  to  the  emission  theory  of 
Newton.  The  theory  of  elasticity,  or  the 
theory  of  stress  and  strain  as  it  is  now  called, 
was  about  to  be  reduced  to  the  definite- 
ness  of  formulas  at  the  hands  of  Navier 
(1785-1836),  Poisson,  Cauchy,  and  Lam6 
(1795-1870).  Planetary  and  sidereal  as- 
tronomy, to  which  so  much  of  talent,  time, 
and  treasure  have  since  been  devoted,  was 
soon  to  receive  the  fruitful  impetus  im- 
parted to  it  by  the  German  school  of  Gauss, 
Bessel,  Encke  (1791-1865),  and  Hansen 
(1795-1874). 

The  advances  that  have  been  made  dur- 
ing the  past  century  in  analytical  mechanics 
must  be  measured  from  the  elevated  stand- 
ard attained  by  Lagrange  in  his  M6canique 
Analytique.  To  work  any  improvement 
over  this,  to  simplify  its  demonstrations,  or 
to  elaborate  its  details,  was  a  task  fit  only 
for  the  keenest  intellects.  Lagrange  had, 
as  he  supposed,  reduced  mechanics  to  pure 
mathematics.  Geometrical  reasonings  and 
diagrammatic  illastrations  were  triumph- 
antly banished  from  this  science  and  re- 
placed by  the  systematic  and  unerring 
processes  of  algebra.  "Ceuz  qui  aiment 
1' Analyse,-'  he  says,  "  verront  avec  plaisir 
la  M^canique  en  devinir  une  nouvelle 
branche,  et  me  sauront  gr6  d'en  avoir 
6tendu  ainsi  le  domaine."  The  mathemat- 
ical world  has  not  only  accepted  Lagrange's 
estimate  of  his  work,  but  has  gone  further, 
and  considers  his  achievement  one  of  the 
most  brilliant  and  important  in  the  whole 
range  of  mathematical  science.  "  The  me- 
chanioB  of  Lagrange,"  as  Maoh  has  well 


said,  '^  is  a  stupendous  contribution  to  the 
economy  of  thought."  * 

Nevertheless,  improvements  were  essen- 
tial, and  they  came  in  due  time.  As  we 
can  now  see  without  much  difficulty,  La- 
grange and  most  of  his  contemporaries  in 
their  eagerness  to  put  mechanics  on  a 
sound  analytical  basis  overlooked  to  a 
serious  extent  its  more  important  physical 
basis.  The  prevailing  mathematical  opin- 
ion was  that  a  science  is  finished  as  soon  as 
it  is  expressed  in  equations.  One  of  the 
first  to  protest  against  this  view  was  Poinsot, 
though  the  preeminent  importance  of  the 
physical  aspect  of  mechanics  did  not  come 
to  be  adequately  appreciated  until  the  latter 
half  of  the  present  century.  The  ani- 
mating idea  of  Poinsot  was  that  in  the 
study  of  mechanics  one  should  be  able  to 
form  a  clear  mental  picture  of  the  phenom- 
ena considered  ;  and  that  it  does  not  suffice 
to  put  the  data  and  the  hypotheses  into  the 
hopper  of  our  mathematical  mill  and  then 
to  trast^blindly  to  its  perfection  in  grinding 
the  grist.  In  elaborating  this  idea  he  pro- 
'  duced  two  of  the  most  important  elemen- 
tary treatises  on  mechanics  of  the  century. 
These  are  his  !l^l6ments  de  Statique  pub- 
lished in  1804,  and  his  Th6orie  Nouvelle 
de  la  Rotation  des  Corps  published  in 
1834.t  In  the  former  work  he  developed 
the  beautiful  and  fruitful  theory  of  coaples 
and  their  composition,  and  the  conditions 
of  equilibrium,  as  they  are  now  com- 
monly   expressed    in    elementary    books. 

*The  Science  of  Mecbanios,  by  Dr.  Ernst  Maoh. 
Translated  from  the  Gennan  by  Thomas  J.  MoCor- 
mack.  Chicago,  Open  Coort  Publishing  Co.,  1893. 

t  Outlined  to  the  Paris  Academy  in  1834.  In 
the  introduction  to  the  edition  of  1852  he  says, 
**Voici  une  des  questions  qui  m'ont  le  plus  sou  vent 
occupy,  et,  si  I'on  me  permet  de  parler  alnsi,  une  des 
choees  que  j'ai  le  plus  ddsir^  de  savoir  en  dynamique. 

**  Tout  le  monde  se  fait  une  id^  olaire  du  mouve- 
menfe  d'un  point,  *  *  *  Mais,  s'il  s'agit  du  mouve- 
ment  d'un  corps  de  grandeur  sensible  et  de  figure 
quel-conque,  il  faut  convenir  qu'on  ne  s'en  fait  qu'une 
id^e  trds-obsoure.'' 
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In  the  latter  he  took  up  the  more  recondite 
qaeetion  of  rendering  a  clear  acooant  of  the 
motion  of  a  rigid  body.  This  problem  had 
been  treated  already  by  the  illastrioas 
Ealer,  d'Alembert,  Lagrange,  and  Laplace, 
and  it  seemed  little  short  of  temerity  to 
hope  for  any  improvement.  Bat  Poinsot 
entertained  that  hope  and  his  efforts  proved 
surprisingly  suecessful.  His  little  volume 
of  about  one  hundred  and  fifty  pages  is 
still  one  of  the  finest  models  of  mathematical 
and  mechanical  exposition ;  and  his  repeated 
warning,  '' gardons-nous  de  croire  qu'une 
science  soit  faite  quand  on  I'a  r6duite  ik  des 
formules  analytiques,"  has  been  fully  justi- 
fied. He  gave  us  what  may  be  called  the 
descriptive  geometry  of  the  kinetics  of  a 
rotating  rigid  body,  the  '  image  sensible  de 
cette  rotation';  he  clarified  the  theory  of 
moments  of  inertia  and  principal  axes ;  he 
made  plain  the  meaning  of  what  we  now 
call  the  conservation  of  energy  and  the 
conservation  of  moment  of  momentum  of 
systems  which  are  started  off  impulsively ; 
and  he  surpassed  Laplace  himself  in  ex- 
pounding the  theory  of  the  invariable  plane* 
Another  elementary  work  of  prime  im- 
portance in  the  progress  of  mechanics  was 
Poisson's  Trait6  de  M6canique.  Poisson 
belonged  to  the  Lagrangian  school  of  ana- 
lysts, but  he  was  so  profoundly  devoted  to 
mathematical  physics  that  almost  all  his 
mathematical  work  was  suggested  by  and 
directed  towards  practical  applications. 
His  facility  and  lucidity  in  exposition  ren- 
dered all  his  works  easy  and  attractive 
reading,  and  his  treatise  on  mechanics  is 
still  one  of  the  most  instructive  books  on 
that  subject.  He  was  one  of  the  first  to 
call  attention  to  the  value  of  the  principle 
of  homogeneity  in  mechanics,*  a  principle 
which,  as  expanded  in  Fourier's  theory  of 
dimensions,!  has  proved  of  the  greatest 

*See  Artiole  23,  Tome  I.,  Traits  de  M^oaniqae,  2d 
ed.,  Paris,  1833. 

t  *Tb^rie  Analytiqiie  de  la  Cbalear,'  Paris,  1822. 


utility  in  the  latter  half  of  the  century.  The 
influence  of  Poisson's  work  in  mechanics 
proper, very  widely  extended,of  course,by  his 
memoirs  in  all  departments  of  mathematical 
physics,  is  seen  along  nearly  every  line  of 
progress  since  the  beginning  of  the  c^itury . 

Of  other  works  which  paved  the  way  to 
the  present  advanced  state  of  mechanical 
science,  it  may  suffice  to  mention  the  Oours 
de  Mgcanique*  of  Poncelet  (1788-1867),  the 
Traits  de  M6canique  dee  Corps  Bolides  et 
de  I'Effet  des  Machinesf  of  Coriolis,  and 
the  Lehrbuch  der  Btatik^  of  Mobius.  To 
the  two  former  of  these  authors  we  owe  the 
fixation  of  ideas  and  terminology  concern- 
ing the  doctrine  of  mechanical  work,  while 
the  suggestive  treatise  of  Mobius  fore- 
shadowed a  new  type  of  mechanical  con- 
cepts since  cultivated  by  Hamilton  (Sir  W. 
B.,  1805-1866).  Orassmann  (1809-1877), 
and  others  under  the  general  designation  of 
vector  analysis. 

Following  close  after  the  development  of 
the  elementary  ideas  whose  history  we  have 
sketched  came  the  important  improve- 
ments in  the  Lagrangian  analysis  due  to 
Hamilton.  §  Witti  these  additions  of  Ham- 
ilton, amplified  and  clarified  by  the 
labors  of  Jacobi,  Poisson,  and  others,  || 
analytical  mechanics  may  be  said  to  have 
reached  its  present  degree  of  perfection  so 
far  as  mathematical  methods  are  concerned. 
By  these  methods  every  mechanical  ques- 
tion may  be  stated  in  either  of  three  char- 
acteristic though  interconvertible  ways, 
namely:  by  the  equations  of  d'Aiembert, 

»  Metz,  1826. 

t  Paris,  1829. 

t  Leipeig,  1837. 

j  '  On  a  general  method  in  dynamios.  *  PhOotopkML 
TransaclioM^  1834-35. 

II  For  an  aoooant  of  these  additions  and  for  a  com- 
plete list  of  papers  bearing  on  the  subject  (up  to 
1857),  one  should  consult  the  admirable  report  of 
Cay  ley  on  '  Recent  progress  in  dynamics,'  published 
in  the  Report  of  the  British  Association  for  the  Ad- 
▼ancement  of  Science  for  1857. 
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by  Ihe  equations  of  Lagrange,  and  by  the 
eqaation  of  Hamilton.  Each  way  has 
special  advantages  for  particular  applica- 
tions, and  together  they  may  be  said  to 
condense  into  the  narrow  space  of  a  few 
printed  lines  the  net  results  of  more  than 
twenty  centuries  of  effort  in  the  formula- 
tion of  the  phenomena  of  matter  and  motion. 

Such  was  the  state  of  mechanical  science 
when  the  great  physical  discovery  of  the 
ottitury,  the  law  of  conservation  of  energy, 
was  made.  To  give  adequate  expression 
to  this  law  it  was  only  necessary  to  recur 
to  the  M6canique  Analytique,  for  herein 
Lagrange  had  prepared  almost  all  of  the 
needful  machinery.  So  well  indeed  were 
the  ideas  and  methods  of  Lagrange  adapted 
to  this  purpose  that  they  have  not  only 
furnished  the  points  of  departure  for  many 
of  the  most  important  discoveries*  of  the 
present  half  century,  but  they  have  also 
supplied  the  criteria  by  means  of  which  me- 
chanical phenomena  in  general  are  most 
easily  and  effectively  defined  and  inter- 
preted. 

Of  the  special  branches  of  analytical  me- 
chanics which  have  undergone  development 
daring  this  century,  by  far  the  most  impor- 
tant is  that  known  as  the  theory  of  the 
potential  function.  This  function  first 
appeared  in  mathematical  analysis  in  a 
memoir  of  Lagrange  in  1777  f  as  the  ex- 
pression of  the  perturbative  function,  or 
force  function.  It  next  appeared  in  1782  % 
in  a  memoir  by  Laplace.  Li  this  memoir 
Laplace's  equation  §  appears  for  the  first 
time,  being  here  expressed  in  polar  coordi- 

^EspeoiaUy  tiuNW  in  the  tbeoriea  of  eleotrioity, 
magnetiam,  and  thermodynamics. 

^Nimfxaux  MhMirea  de  VAeadhnie  de$  Sciences  et 
BeileB  Leaves  de  Berlm,  See  also  remarks  of  Heine, 
Haadbooh  der  Kngelfnnctionen,  Band  II.,  p.  342. 

t  Paris  Memoires  for  1782,  published  in  1785. 
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A«r= -?4- + -14- + -?r^ = 0. 


3j«   '  3^  '   a«» 

A« Fig  called  the  Laplaoian  of  V. 


nates.  In  1787*  the  same  equation  ap- 
pears in  the  more  usual  form  as  expressed 
by  rectangular  coordinates. 

Strange  as  it  now  seems  when  viewed  by 
the  light  of  this  end  of  the  century,  nearly 
thirty  years  elapsed  before  Laplace's  equa- 
tion was  generalized.  Laplace  had  found 
only  half  of  the  truth,  namely,  that  which 
applies  to  points  external  to  the  attracting 
masses.f  Poisson  discovered  the  other  half 
in  1813.1  Thus  the  honors  attached  to  the 
introduction  of  this  remarkable  theorem 
are  divided  between  them,  and  we  now 
speak  of  the  equation  of  Laplace  and  the 
equation  of  Poisson,  though  the  equation  of 
Poisson  includes  that  of  Laplace. 

Next  came  the  splendid  contributions  of 
George  Green  under  the  modest  title  of 
''An  essay  on  the  application  of  mathe- 
matical analysis  to  the  theories  of  electricity 
and  magnetism.  "§  It  is  in  this  essay  that 
the  term  '  potential  function '  first  occurs. 
Herein  also  his  remarkable  theorem  in  pure 
mathematics,  since  universally  known  as 
Green's  theorem,  and  probably  the  most  im- 
portant instrument  of  investigation  in  the 
whole  range  of  mathematical  physics,  made 
its  appearance. 

We  are  all  now  able  to  understand,  in  a 
general  way  at  least,  the  importance  of 
Green's  work,  and  the  progress  made  since 
the  publication  of  his  essay  in  1828.  But 
fully  to  appreciate  his  work  and  subsequent 
progress,  one  needs  to  know  the  outlook  for 
the  mathematico-physical  sciences  as  it  ap- 
peared to  Green  at  this  time,  and  to  realize 
his  refined  sensitiveness  in  promulgating 
his  discoveries. 

*  Paris  Memoires  for  1787,  published  in  1789. 

fXhat  is,  Laplaoe's  eqaation  is  A2K=0,  while 
PoisBon's  is  A'y-\-4nkp  =  0j,  Kbeiog  the  potential 
and  p  the  density  at  the  point  («,  y,  z),  and  k  being  the 
gravitation  constant. 

i  Poisson's  eqaation  was  derived  in  a  paper  pub- 
lished in  J^ouveau  Bulletin  *  *  *  SociStS  Philomatiquey 
Paiis,  Deo.,  1813. 

i  Nottingham,  1828. 
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''  It  must  certainly  be  regarded  as  a  pleas- 
ing prospect  to  analysts,"  he  says  in  his 
preface,  ^^  that  at  a  time  when  astronomy 
from  tho  state  of  perfection  to  which  it  has 
attained,  leaves  little  room  for  farther  ap« 
plications  of  their  art,  the  rest  of  the  phys- 
ical sciences  should  show  themselves  daily 
more  and  more  willing  to  submit  to  it.  *  *  * 
Should  the  present  essay  tend  in  any  way 
to  facilitate  the  application  of  analysis  to 
one  of  the  most  interesting  of  the  physical 
sciences,  the  author  will  deem  himself  amply 
repaid  for  any  labor  he  may  have  bestowed 
upon  it ;  and  it  is  hoped  the  difficulty  of 
the  subject  will  incline  mathematicians  to 
read  this  work  with  indulgence,  more  par- 
ticularly when  they  are  informed  that  it 
was  written  by  a  young  man,  who  has  been 
obliged  to  obtain  the  little  knowledge  he 
possesses,  at  such  intervals  and  by  such 
means,  as  other  indispensable  avocations 
which  offer  but  few  opportunities  of  mental 
improvement,  afforded."  Where  in  the  his- 
tory of  science  have  we  a  finer  instance  of 
that  sort  of  modesty  which  springs  from  a 
knowledge  of  things  ? 

The  completion  of  the  potential  theory, 
so  far  as  it  depends  on  the  Newtonian  law 
of  the  inverse  square  of  the  distance,  must 
be  credited  to  Qauss,  though  a  host  of 
writers  has  since  contributed  many  valu- 
able additions  in  the  way  of  details.  Early 
in  the  century  Gauss  had  begun  the  study 
of  the  absorbing  problems  of  the  day, 
namely,  problems  of  attractions  and  repul- 
sions. The  prevailing  notion  of  mathe- 
matical physicists  seems  to  have  been  that 
all  mechanical  phenomena  may  be  at- 
tributed to  attractions  and  repulsions  be- 
tween the  ultimate  particles  of  matter  and 
the  ultimate  particles  of  '  fluids'  associated 
with  matter.  The  difficulties  of  action  at  a 
distance,  without  the  aid  of  an  interveniug 
medium,  happily,  did  not  trouble  them  at 
that  time;  for  who  shall  say  that  their 
labors  would  have  been  more  fruitful  if 


they  had  stopped  to  remove  these  diffi- 
culties? Gauss's  first  memoir  in  this  field 
relates  to  the  attractions  of  homogeneous 
ellipsoidal  masses,*  and  dates  from  1813. 
It  was  in  this  memoir  that  he  published  a 
number  of  the  elegant  theorems  f  which 
are  now  found  in  the  elementary  books  on 
the  theory  of  the  potential  function.  In 
1829  he  published  his  theory  of  fluid  figures 
in  equilibrium,:!:  and  in  1832  there  followed 
one  of  the  most  important  papers  of  the 
century  on  the  intensity  of  terrestrial 
magnetic  force  expressed  in  what  we  now 
call  absolute  units.  §  Six  years  later  he 
published  his  wonderful  theory  of  the 
earth's  magnetism  ||  and  applied  it  to  all 
existing  observational  data.  This  theory 
is  a  splendid  application  of  the  potential 
theory,  and  his  entire  investigation  is  one 
of  the  most  beautiful  and  useful  contribu- 
tions to  mathematical  physics  of  the  cen- 
tury. Well  was  he  qualified,  therefore,  to 
complete  the  theory  of  the  Newtonian 
potential  function  in  the  collection  of 
theorems  published    in  his  memoir^    of 

*  *  Theoria  attraotionis  oorpomm  sphaeroidioomm 
elliptioomm  homogeneoram,'  1813.  See  GaiUB's 
Werke,  Band  V.,  Gottingen,  1877. 

t  Especially  the  theorem  giving  the  valaefi  of  the 
surface  integral 

'cos  («,  n)^ 


S'- 


-dS, 


where  dS  is  an  element  of  any  closed  sartaoe,  •  the 
distance  from  dS  to  any  fixed  point,  and  n  indicates 
the  normal  to  the  surface  at  d8.  This  gave  the  key 
to  the  very  important  theorem  of  the  sorfiioe  integral 
of  the  normal  acceleration,  or 


/3K 


dS. 


t  *  Principia  generalia  theorie  fignree  fluidomm 
in  stata  sqnilibrii, '  1829.    Werke,  Band  Y. 

i  *  Intensitas  vis  magnetics  terrestris  ad  mensoram 
absolntam  revocata.'    Werke,  Band  V. 

II  All^emineTheoriedesErdmagnetismns.  Werke, 
BandV. 

^  *  AUegemine  Lehrsatze  in  Beziehnng  anf  die  im 
verkehrten  Verhiiltnisse  dasQnadrats  der  Entfemnng 
wirkendeu  Anziehnngs-  und  Abstossongs-Erafte.' 
Werke,  Band  V. 
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1840.  This  is  still  the  fandamental  me- 
moir on  the  subject  of  which  it  treats,  and 
must  be  regarded  as  one  of  the  most  per- 
fect models  of  mathematical  exposition. 
In  respect  to  clearness  and  elegance, 
indeed,  the  works  of  Gauss  are  unsur- 
passed. '^  In  his  hands,"  as  Todhunter 
has  said,*  ^^  Latin  and  German  rival 
French  itself  for  clearness  and  precision." 
"Alles  gestaltet  sich  neu  unter  seinen 
Handen,"  was  the  tribute  f  of  Bessel;  and 
the  lapse  of  two  generations  has  served 
only  to  increase  admiration  for  the  genius 
and  industry  which  made  Gauss  one  of  the 
most  conspicuous  figures  in  the  science  of 
the  nineteenth  century. 

The  importance  of  the  theory  of  the  po- 
tential function  when  considered  in  its  his- 
torical aspects  is  found  to  consist  not  so 
much  in  Jhe  rich  harvest  of  results  it  has 
afiforded  in  the  field  of  gravitation,  as  in  its 
direct  bearing  on  the  developments  of  other 
branches  of  mathematical  physics.  For 
the  points  of  view  and  the  analytical 
methods  of  the  Newtonian  function  have 
been  adapted  and  extended  with  brilliant 
BQccess  to  the  interpretation  of  almost  all 
kinds  of  mechanical  phenomena.  Thus  it ' 
has  come  about  that  we  have  now  to  deal 
with  many  kinds  of  potential,  as  logarithmic 
potential,  velocity  potential,  displacement 
potential,  electric  potential,  magnetic  po- 
tential, thermodynamic  potential,  etc., 
each  of  which  bears  a  more  or  less  close 
mathematical  analogy  to  the  Newtonian 
function. 

In  the  closing  paragraph  of  his  Exposi- 
tion du  Syst^me  du  Monde,  Laplace  refers 
to  the  immense  progress  made  in  astronomy 
since  the  geocentric  theory  was  displaced 
by  the  heliocentric  theory  of  the  solar  sys- 
tem. This  progress  is  specially  remarkable 
when  we  consider  that  it  depended  on  the 

*  History  of  the  Theories  of  Attraction  and  Figure 
of  the  Earth,  Vol.  II.,  p.  235. 
t  In  a  letter  to  Olbers,  1818. 


discovery,  so  humiliating  to  man,  of  the 
relatively  insignificant  dimensions  and  in- 
conspicuous r6le  of  our  planet.  But  we 
agree  with  Laplace  that  '^Les  resultats 
sublimes  auxquejs  cette  d^couverte  Pa  con- 
duit sont  bien  propres  k  le  consoler  du  rang 
qu'elle  assigne  k  la  Terre,  en  lui  montrant 
sa  propre  grandeur  dans  I'extr^me  petitesse 
de  la  base  qui  lui  a  servi  pour  mesurer  les 
cieux."  All  astronomy  is  based  on  a 
knowledge  of  the  size,  the  shape  and  the 
mechanical  properties  of  the  earth  ;  and  it  is 
not  surprising,  therefore,  that  a  large  share 
of  the  mathematical  investigations  of  the 
century  should  have  been  directed  to  the 
science  of  geodesy.  Founded  in  the  middle 
of  the  last  century  by  Clairaut*  and  his 
contemporaries;  recast  by  Laplace  and 
Legendret  (1762-1833)  in  the  early  part 
of  this  century ;  systematized  and  extended 
to  a  remarkable  degree  by  the  German 
geodesists,  led  especially  by  the  incompar- 
able Bessel  ;X  this  science  has  now  come  to 
occupy  the  leading  position  in  point  of  per- 
fection of  methods  and  precision  of  results. 
So  great,  in  fact,  has  been  the  growth  of 
this  science  during  the  century  that  recent 
writers  have  found  it  desirable  to  subdivide 
the  subject  into  two  parts  called  mathe- 
matical geodesy  and  physical  geodesy  re- 
spectively, though  both  parts  are  nothing  if 
not  mathematical. § 

In  a  former  address  I  have  considered 
somewhat  in   detail  certain   of  the  more 

*  Clairant's  work,  Th^orie  de  la  Figure  de  la  Terre, 
Paris,  1743,  was  the  pioneer  work  in  physical  geodesy* 

t  The  name  of  Legendre  is  famous  in  geodesy  by 
reason  of  his  beautiful  theorem  which  makes  the  so- 
lution of  a  geodetic  triangle  almost  as  easy  as  the  so- 
lution of  a  plane  triangle. 

{BessePs  contributions  to  astronomy  and  geodesy 
are  collected  in  Abhandlungen  von  F.  W.  Bessel, 
heraosgegeben  von  Kudolf  Engelmann,  in  drei 
Banden,  Leipzig,  Wilhelm  Engelmann,  1875. 

§See,  for  example.  Die  Mathematisohen  und 
Pbysikalischen  Theorieen  der  Hoheren  Geodasie  von 
Dr.  F.  R.  Helmert,  Leipzig,  B.  G.  Teubner,  Tell  I., 
1880  ;  Teil  II.,  1884. 
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BalieDt  mathematical  problems  which  have 
arisen  in  the  study  of  the  earth ;  *  and  the 
present  review  may  hence  be  restricted  to  a 
rapid  r^sumfi  of  the  less  salient  but  perhaps 
more  recondite  problems,  aud  to  the  briefest 
mention  of  problems  already  discussed. 

Adopting  the  convenient  nomenclature  of 
geologists,  we  may  consider  the  earth  as 
made  up  of  four  parts,  namely,  the  atmos- 
phere ;  the  hydrosphere,  the  oceans ;  the 
lithosphere,  or  crust,  and  the  nucleus. 
Beginning  with  the  first  of  these  we  are  at 
once  struck  by  the  fact  that  much  greater 
progress  has  been  made  during  the  century 
in  the  investigation  of  the  kinetic  phe- 
nomena of  the  atmosphere  than  in  the 
study  of  what  may  be  called  its  static  prop- 
erties. Evidently,  of  course,  the  phenomena 
of  meteorology  are  essentially  kinetic,  but 
it  would  seem  that  the  questions  of  pres- 
sure, temperature,  and  mass  distribution 
of  the  atmosphere  ought  to  be  determined 
with  a  close  approximation  from  purely 
statical  considerations.  This  appears  to 
have  been  the  view  of  Laplace,  who  was 
the  first  to  bring  adequate  knowledge  to 
bear  upon  such  questions.  He  investigated 
the  terrestrial  atmosphere  as  one  might  in- 
vestigate the  gaseous  envelope  of  an  nnil- 
luminated  planet.f  He  reached  the  con- 
elusion  that  the  atmosphere  is  limited  by 
a  lenticular-shaped  surface  of  revolution 
whose  polar  and  equatorial  diameters  are 
about  4.4  and  6.6  times  the  diameter  of  the 
earth  respectively,  and  whose  volume  is 
about  155  times  that  of  the  earth.]:    If  this 

*0n  the  Mathematical  Theories  of  the  Earth. 
Yioe-presidential  address  before  Section  of  Astronomy 
and  Mathematics  of  the  American  Association  for  the 
Advancement  of  Science,  1889.  Proceedings  of  A,  A. 
A,  S.t  for  1889. 

fMdcaniqne  Celeste,  Livre  III.,  Chap.  YII.,  and 
Livre  X.,  Chapts.  I. -IV. 

t  Laplace's  equation  to  a  meridian  section  of  this 
envelope  is 

a?-i— aio-^-f  }aar«oos«0  =  O, 

where  dp=sr/a,  r  being  the  radina  vector  measnred 


conclusion  be  true  our  atmosphere  should 
reach  out  to  a  distance  of  about  26,000 
miles  at  the  equator  and  to  a  distance  of 
about  17,000  miles  at  the  poles.  It  does 
not  appear,  however,  that  Laplace  attempted 
to  assign  the  distribution  of  pressure  and 
density,  and  hence  total  mass  of  the  atmos- 
phere within  this  envelope ;  and  I  am  not 
aware  that  any  subsequent  investigator  has 
published  a  satisfactory  solution  of  this 
apparently  simple  problem.* 

from  the  center  of  the  earth  and  a  the  mean  radius  of 
the  earth ;  a  is  the  ratio  of  oentrif  ogal  to  gravitational 
acceleration  at  the  equator  of  the  earth  ;  <p  is  geocen- 
tric latitude,  and  x^  is  the  value  ot  a;  for  ^  :=  ^  /  2. 

The  problem  of  the  statical  properties  of  the  atmos- 
phere may  be  stated  in  three  equations,  namely  t 

A«F+4?rifcp  — 2««  =  0, 

dp^pdV, 

In  these  Fis  the  potential  at  any  point  of  the  atmos- 
phere; p,  pf  T  being  the  pressure,  density  and  tempera- 
ture at  the  same  point ;  A:  is  the  gravitation  constant ; 
and  6)  is  the  angular  velocity  of  the  earth.  The  above 
equation  of  Laplace  neglects  the  mass  of  the  atmos- 
phere in  comparison  with  the  mass  of  the  rest  of  the 
earth.  An  essential  difficulty  of  the  problem  lies  in 
the  unknown  form  of  the  function /(p,  r). 

*  I  have  sought  a  solution  with  a  view  especially 
to  determine  the  mass  of  atmosphere.  A  class  of  solu- 
tions satisfying  the  mechanical  conditions  of  the  fol- 
lowing assumptions  has  been  worked  out.  Thus,  as- 
suming p  =  cp"* ,  which  includes  the  adiabatic  relation, 
p=:cp^'*^^  and  the  famous  Laplacian  relation,  dpjdp 
=  2cp ;  and  the  law  of  Charles  and  Gay-Lussao,  p 
=  Cpr  ;  there  results 

where  Q  =  x-^ — ^afQ-^-f  Jojc^cos*^ 

defined  above  ;  Qo  is  the  value  of  Q  for  a;  =  1  and  f 
=  tt/  2;  and  po^  po,  tq  are  the  values  of  j>,  p,  r  at  the 
same  point   {x  =  l,  0=:7r/2). 

Using  the  adiabatic  law  the  above  formula  for  p 
leads  to  a  mass  for  the  atmosphere  of  about  l/1200th 
of  the  entire  mass  of  the  earth.  But  since  the  adia- 
batic law  gives  too  low  a  pressure,  density  and  tern, 
perature  gradient,  this  can  only  be  regarded  as  an 
upper  limit  to  the  mass  of  the  atmosphere.  A  lower 
limit  of  about  1/lOOOOOOth  of  the  earth's  mass  is 
found  by  assuming  that  the  mass  of  the  atmosphere 
is  equal  to  the  mass  of  water  or  mercury  which  would 
give  an  equivalent  pressure  at  the  earth's  siufaoe. 
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On  the  other  hand,  the  general  character 
of  the  circulation  of  the  atmosphere  and  the 
meteorological  consequences  thereof,  have 
been  brought  within  the  domain  of  mathe- 
matical research,  if  they  have  not  yet  been 
wholly  reduced  to  quantitative  precision. 
The  pioneer  in  this  work  was  a  fellow-coun- 
tryman, William  Ferrel  (1817-1891),*  who, 
like  Green,  came  near  being  lost  to  science 
through  the  obscurity  of  his  early  environ- 
ment. It  is  a  curious  though  lamentable 
circamstance,  illustrating  at  once  the  pe- 
culiar shyness  of  Ferrel  and  the  proverbial 
popular  indifference  to  discoveries  which 
cannot  be  patented,  that  a  man  who  had 
mastered  the  Principia  and  the  M6canique 
C6leste  and  who  had  laid  the  foundation  of 
our  theory  of  the  circulation  of  the  atmos- 
phere, should  have  found  no  better  medium 
for  the  publication  of  his  researches  than 
the  semi-popular  columns  of  a  journal  de- 
voted to  medicine  and  surgery.  But  such 
was  the  medium  through  which  FerrePs 
'  Essay  on  the  Winds  and  Currents  of  the 
Ocean '  appeared  f  in  1856.  Since  that  time 
notable  progress  has  been  made  at  the  hands 
of  Ferrel,  Helmholtz  (1821-1894),  Ober- 
beck,  Bezold  and  others ;{  so  that  we  may 
entertain  the  hope  that  the  apparently 
erratic  phenomena  of  the  weather  will 
presently  yield  to  mathematical  expression, 
just  as  the  similar  phenomena  of  oceanic 
tides  and  terrestrial  magnetism  have  al- 
ready yielded  to  the  power  of  harmonic 
analysis. 

*  For  a  biography  and  aatobiographioal  sketch  of 
Ferrel,  and  a  list  of  his  pablioations,  see  Biographical 
Hemoiis  of  the  National  Academy  of  Sciences,  Vol. 
III.,  pp.  265-309.     Washington,  1895. 

t  In  KashviUe  Journal  of  Medicine  and  Surgery ^  Oct. 
and  Not.,  1856. 

t  Some  of  the  most  important  papers  and  memoirs 
on  this  subject,  collected  and  translated  by  Professor 
Cleveland  Abbe,  have  been  published  by  the  Smith- 
tonian  Institution  under  the  title  ^  The  Mechanics  of 
the  Atmosphere.'  Bmithsonian  Miscellaneous  Col- 
Icptions,  No.  843,  Washington,  1891. 


When  we  pass  from  the  atmosphere  to 
the  hydrosphere,  several  questions  concern- 
ing the  nature  and  properties  of  their  com- 
mon surface,  or  what  is  usually  called  the 
sea  surface,  immediately  demand  attention. 
The  most  important  of  these  are  what  may 
be  distinguished  as  the  static  and  the  kinetic 
phenomena  of  the  sea  surface.  Since  tidal 
oscillations  belong  more  properly  to  hydro- 
kinetics,  we  may  here  confine  attention  to 
the  static  phenomena. 

Starting  from  the  datum  plane  fixed  by 
Laplace,  the  most  important  contribution 
to  the  theory  of  physical  geodesy  since 
his  time  is  the  remarkable  memoir  of  Sir 
George  Gkibriel  Stokes  'On  the  Variation 
of  Gravity  at  the  Surface  of  the  Earth.'* 
Adopting  the  hypothesis  of  original  fluidity, 
or  the  more  general  hypothesis  of  a  sym- 
metrical arrangement  of  the  strata  of  the 
earth,  with  increasing  density  towards  the 
center,  Laplace  had  shown  that  the  acceler- 
ation of  gravity  in  passing  from  the  equator 
to  the  poles  should  increase  as  the  square 
of  the  sine  of  the  latitude.f  This  conclu- 
sion agreed  well  with  the  facts  of  observa- 
tion ;  and  Laplace  rested  content  in  the 
opinion  that  his  hypothesis  was  verified. 
Bat  Stokes  showed  that  the  law  of  variation 
of  the  acceleration  of  gravity  at  the  surface 
of  the  sea  is  wholly  determined  by  that 
surface,  regardless  of  the  mode  of  distri- 
bution of  the  earth's  mass.  This,  as  we  now 
see,  of  course,  is  a  direct  result  of  the  theory 
of  the  potential  function  ;  for  the  sea  sur- 
face is  an  equipotential  surface,  and  since 
it  is  observed  to  be  closely  spheroidal,  the 
formula  of  Laplace  follows  independently 
of  all  hypothesis  save  that  of  the  law  of 
gravitation.    But  while  Laplace's  formula 

*  Read  April,  1849.  See  Mathematical  and  Phys- 
cal  Papeni  by  G.  G.  Stokes,  Cambridge  University 
Press,  1883,  Vol.  II. 

t  Laplace's  formula  ia  ^  =«  a  -f  /?  sin Vi  where  o  is 
the  Talne  of  g  at  the  equator,  i9  is  a  constant,  and  ^  is 
the  latitude  of  the  plaee." 
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and  the  arguments  by  which  he  reached  it 
throw  no  light  on  the  distribation  of  the 
earth's  mass,  a  slight  extension  of  his 
methods  gives  a  formula  which  shows  that 
any  considerable  difference  in  the  equator- 
ial moments  of  inertia  of  the  earth  would 
produce  a  variation  in  the  acceleration  of 
gravity  dependent  on  the  longitude  of  the 
place  of  observation.*  Thus  it  is  possible 
by  means  of  pendulum  observations  alone 
to  reach  the  conclusion  that  the  mass  of  the 
earth  is  very  nearly  symmetrically  dis- 
tributed with  respect  to  its  equator  and 
with  respect  to  its  axis  of  revolution. 

A  question  of  great  interest  with  which 
the  acceleration  of  gravity  at  the  sea  sur- 
face is  closely  connected  is  that  of  the 
earth's  mass  as  a  whole.  About  two  years 
ago  I  published  a  short  paper  which  gives 
the  product  of  the  mean  density  of  the 
earth  and  the  gravitation  constant  in  terms 
of  the  coefBcients  of  Laplace's  formula  and 
the  dimensions  of  the  earth.f    It  was  shown 

*See  Helmert,  Geodasie,  Band  II.,  p.  74.    The  ex- 
pression for  the  aooeleration  is 

^  =  a  +  i3  sin' ^  +  y  cos*  0  008  2A, 

«  ifvhere  a,  /3,  y  are  oonstants,  and  0,  A  are  latitade  and 
longitude  respectively  ;  and  the  constant  y  involves 
the  difference  of  the  equatorial  moments  of  inertia  as 
a  factor. 

t  See  The  Astronomical  Journal,  No.  424.     This  prod- 
not  is  expressed  thus : 

^'      4irav/l-««' 

wherein  A;  is  the  gravitation  constant,  p  is  the  mean 
density  of  the  earth,  T  is  the  number  of  mean  solor 
seconds  in  a  sidereal  day,  a  and  p  are  the  first  two 
constants  in  the  formula  g  =  a-\-  p  sin'  <^-\-y  003^00062^ 
for  the  acceleration  of  gravity  at  the  sea  surface  in 
latitude  9  and  longitude  ^  ;  a  is  the  half  major  axis 
and  e  is  the  eccentricity  of  the  earth's  spheroid  ;  and 

1    f ,   ,  1  — ««,      1-f  c) 


1— 6« 


{CT  +  i<«T+f} 


4c«     (1  — c«    '  '^  1  +  c 
The  resulting  numerical  value  is 

kp  =  36797  X  10-"/(BCOond)«. 


that  this  product  can  be  easily  computed 
fy*om  existing  data  to  five  significant  figures 
with  an  uncertainty  of  only  one  or  two 
units  in  the  last  figure ;  thus  making  it 
possible  to  obtain  the  mass  of  the  earth  to 
a  like  degree  of  precision  if  the  constant  of 
gravitation  can  be  equally  well  determined. 
In  a  subsequent  communication  to  this  So- 
ciety it  was  explained  that  the  product  in 
question  is  equal  to  3?:  divided  by  the  square 
of  the  periodic  time  of  an  infinitesimal 
satellite  which  would  pass  around  the  earth 
just  grazing  the  equator  if  there  were  no  at- 
mosphere to  impede  its  progress.  The  peri- 
odic time  of  such  a  satellite  would  be  1 
hour,  24  minutes,  20.9  seconds.  Attention 
is  called  to  this  subject  with  the  hope  that 
some  mathematician  may  point  out  another 
possible  relation  between  the  gravitation 
constant  and  the  mean  density  of  the  earth 
which  can  be  accurately  observed,  or  that 
some  physicist  may  show  how  the  gravita- 
tion constant  can  be  measured  directly  with 
a  precision  extending  to  five  significant 
figures. 

The  lithosphere  is  the  special  province  of 
the  geologist,  and  we  may  hence  pass  on  to 
the  nucleus,  or  chief  part  of  the  mass  of  the 
earth.  Much  time  and  attention  have  been 
devoted  to  the  study  of  the  important  but 
intricate  problems  which  the  geometers  of 
the  early  part  of  the  century  left  to  their 
successors.  But  while  the  obscurities  and 
vagaries  of  our  predecessors  have  been 
cleared  away,  it  must  be  confessed  that  our 
improved  mathematical  apparatus  has  not 
brought  us  very  far  ahead  of  the  positions 
of  Laplace  and  Fourier  as  regards  the  con- 
stitution and  properties  of  the  nucleus. 
With  respect  to  the  law  of  the  distribution 
of  density  in  the  nucleus  it  may  be  said  that 
although  Laplace's  law*  is  probably  not  ex- 

*  The  Laplacian  distribution  of  pressure,  density? 
and  potential  in  the  earth  are  defined  essentially  (neg- 
lecting the  effect  of  rotation)  ^y  the  three  following 
equations : 
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act  it  is  yet  quite  as  nearly  correct  as  onr 

observed  information  requires.* 

b.  s.  woodwabd. 
Oolumbia'Ukiybrsity. 

( 7b  &e  concluded. ) 


THE  POSITION  THAT  UNIVERSITIES  SHOULD 
TAKE  IN  REGARD  TO  INVESTIGATION.^ 

What  position  shall  universities  take 
with  regard  to  investigation?  When  the 
honor  was  done  me  of  asking  me  to  take 
part  in  this  discussion,  my  first  thought, 
after  the  sensation  of  complacency  at  the 
compliment,  was  that  there  could  hardly  be 
a  diseusgion  where  all  held  probably  very 
nearly  the  same  views,  and  that  the  great 
difficulty  would  be  to  say  anything  that 
would  not  be  better  said  by  another.  Then 
as  I  began  to  think  more  carefully,  I  saw 
that  the  question  was  not,  as  I  had  at  first 
imagined  it  to  be,  ''  what  shall  universities 
do  to  encourage  those  on  their  stafis  to  in- 
vestigate ?"  It  is  far  wider  than  that.  It 
comprises  a  whole  group  of  questions  con- 
cerning which  there  may  be  every  shade  of 
opinion.  So  the  more  I  thought,  the  more 
I  admired  the  wisdom  the  committee  had 
shown  in  their  choice  of  a  subject.  Later 
still,  it  dawned  upon  me  that  surely  it  is  a 
most  satisfactory  sign  of  progress  that  this 
Society  should  meet  to  discuss  such  a  sub- 

A«F-f  4fl->tp  =  0, 

dp=pdV, 


=  cp; 


where p,  p,  Fare  the  presBure,  denRity,  and  potential 
at  any  point  of  the  mass,  k  is  the  gravitation  con- 
stant, and  e  is  a  constant  securing  the  equality  of  the 
members  of  the  last  equation. 

*With  regard  to  what  constitutes  an  adequate 
iheory  in  any  case,  see  an  instructive  paper  by  Dr.  G. 
Johnstone  Stoney  on  '  The  kinetic  theory  of  gas,  re- 
garded as  illustrating  nature.'  Proceedings  Royal 
Dublin  Society,  Vol.  VIII.  (N.  S.),  Part  IV., 
No.  45. 

t  Discossion  before  the  American  Society  of  Nat- 
uralists at  the  New  Haven  Meeting,  December  25, 
lS99 


ject,  with  the  conviction  that,  though  with- 
out the  shadow  of  a  legal  right  to  make 
claims,  we  are,  nevertheless,  sure  of  a  sym- 
pathetic hearing  from  both  universities  and 
the  public. 

First  of  all  let  us  consider  the  place  of 
investigation  in  education,  as  a  means  of 
mental  training,  quite  apart  from  any  defi- 
nite results.  Surely  this  alone  opens  a 
wide  field  for  one  afternoon's  ramble,  in 
which  there  are  diverging  and  recrossing 
paths  enough  to  furnish  us  the  surprises  of 
unexpected  partings  and  unhoped-for  re- 
unions. 

I  would  here  remark  that  perhaps  some 
confusion  is  possible  from  different  interpre- 
tations of  the  word  '  investigation.'  Ac- 
cording to  some  it  means  simply  practical 
work,  object  teaching,  or,  better  still,  object 
study.  According  to  others  it  is  the  search 
for  something  new.  With  regard  to  the 
value  of  the  former  we  are  all  pretty  well 
agreed.  We  do  not  need  to  be  told  what 
an  advance  it  is  over  the  old  way  of  learn- 
ing the  statements  of  others  concerning 
matters  well  within  the  sphere  of  observa- 
tion. It  may  sometimes  be  carried  too  far, 
but  in  view  of  its  great  usefulness  we  will 
not  quarrel  with  a  little  abuse.  With  what 
is  meant  by  the  second  interpretation  the 
case  is  different.  Excepting  some  singu- 
larly giftiBd  natures,  it  does  not,  in  my  opin- 
ion, concern  the  student.  The  universal  or 
even  the  very  general  application  of  this 
method  is  the  result  of  an  extreme  reaction. 
It  rests  on  a  fallacy.  Because  investigation 
is  a  good  thing,  and  worthy  of  encourage- 
ment, which  all  must  admit,  it  is  assumed 
to  be  good  for  all,  and  an  accepted  method 
of  education,  which  conclusion  I  cannot 
adopt.  It  is  for  the  beginner  to  learn  what 
is  worth  learning  in  his  particular  field  first 
of  all.  It  is  not  easy  in  these  days  to  learn 
all  that  is  worth  learning  even  in  a  very  re- 
stricted department.  To  start  on  investiga- 
tion with  this  only  half-learned  is  a  direct 
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injury  to  the  student,  whom  it  turns  to 
premature  specialization.  It  is  both  foolish 
and  cruel  to  exact  investigation  as  a  part  of 
the  regular  training  of  every  student,  and 
very  unjust  to  imply  that  those  whose  taste 
does  not  lie  that  way  are  mentally  inferior 
to  those  who  dabble  in  research,  no  matter 
how  ineffectively.  It  may  be  replied  that* 
granting  this,  still  it  is  a  good  and  neces- 
sary training  for  those  who  in  after  life  are 
to  become  investigators.  I  incline  to  dissent 
still,  for  the  born  investigator  (and  no 
other  is  worth  much  trouble)  no  more 
needs  encouragement  to  investigate  than 
the  fish  does  to  swim.  I  would,  if  anything, 
restrain  him  till  his  education  has  become 
broad  and  his  mind  mature.  He  will  very 
quickly  more  than  make  up  the  lost  time. 
Then  let  him  have  every  encouragement. 

As  regards  education  I  speak  as  a  pro- 
fessor in  a  medical  school,  whose  career  has 
been  so  placed  that  he  has  seen  this  school 
develop  into  a  department  of  a  university.  I 
feel  that,  in  common  with  others,  it  has 
reached  a  point  when  it  is  in  danger  from  the 
side  of  its  scientific  friends  who  mistake  or 
will  not  learn  the  true  purpose  of  a  medical 
school.  I  so  rarely  find  myself  in  complete 
accord  with  Huxley,  that  I  cannot  ibrbear, 
though  it  is  not  for  the  first  time,  quoting 
his  deliberate  opinion,  that  whoever  adds 
one  tittle  that  isunnecessarvto  medical  edu- 
cation  is  guilty  of  a  very  grave  offense.  If 
this  be  true,  as  I  firmly  believe  it  is,  we 
must  look  to  it  that  the  candidate  for  the 
degree  of  M.D.  be  not  robbed  of  his  time, 
none  too  long  for  learning  medicine  as  an 
art,  by  specially  conducted  excursions  into 
abstract  science.  It  may  be  said,  and  said 
truly,  that  without  such  auxiliaries  the 
education  of  the  student  wants  something 
of  the  breadth  which  his  should  have  who 
aspires  to  stand  on  the  pinnacle  ;  but  this 
only  emphasizes  the  fact,  now  becoming 
daily  clearer,  that  there  has  grown  up  the 
need  of  what  may  be  called  advanced  med- 


icine. Some  would  have  this  strictly  post- 
graduate, but  it  is  probably  wiser  to  have 
a  difference  in  the  course.  On  the  one 
hand  there  is  the  young  man  who  aspires 
to  be  a  conscientious  every-day  practitioner 
of  medicine,  looking  forward  to  a  life  of 
hard  work  among  suffering  humanity. 
Such  a  one  is  not  to  be  refused  the  degree 
of  an  honored  university,  and  told  super- 
ciliously to  go  to  the  little  school  round 
the  corner.  Neither  is  he  who,  looking  at 
the  matter  more  as  a  scholar,  desires  through 
his  studies  to  train  himself  to  teach  others 
and  to  widen  the  horizon  of  knowledge,  to 
be  told  that  we  have  no  help  to  offer  to  one 
of  his  ideals.  We  must  provide  for  both  ; 
but  with  what  power  I  have  I  shall  always 
protest  against  sacrificing  the  first  to  the 
second,  though  the  latter  is  the  one  with 
whom  my  tastes  incline  me  to  sympathize. 

To  sum  up  thus  far,  I  conclude  that  it  is 
not  the  duty  of  universities  to  urge,  still 
less  to  force,  original  investigation  upon 
students.  It  should  be  at  hand  for  those 
whose  zeal  is  so  great  that  it  will  take  no 
denial. 

The  next  question  is  what  universities 
should  do  for  research  in  the  community  at 
large.  Are  more  prizes  and  scholarships 
to  be  offered  ?  As  to  prizes  I  should  hesitate 
to  say  yes.  It  is  not  well  that  they  should 
be  too  common  ;  but  of  scholarships  for  de- 
serving men  we  can  hardly  have  too  many. 
It  is  most  desirable  that  the  universities 
should  award  them.  They  cannot,  indeed, 
give  the  funds,  but,  these  being  provided, 
committees  from  the  universities  should 
give  their  time,  care  and  experience  to  their 
proper  administration.  This  is  a  most 
beneficent  and  dignified  attitude  for  a  uni- 
versity, midway  between  the  generous 
donor  and  the  deserving  student,  to  see 
that  the  generosity  of  the  former  is  neither 
neglected  nor  abused. 

The  next  and  last  aspect  of  the  question 
that  I  shall  consider  is  ''  what  shall  a  Uni- 
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Teraity  do  for  the  support  and  encourage- 
ment of  investigators  within  its  walls?" 
The  prhmary  function,  in  my  opinion,  of  a 
professor  is  to  teach ;  but,  witb  certain  ex- 
ceptions of  rare  merit,  it  is  necessary  for 
his  reputation  and  influence  that  he  should 
do  original  work.  The  first  duty  of  the 
university  to  him  is  that  he  should  not  be 
overburdened  with  teaching.  The  next 
problem  is,  how  the  expenses  of  his  work 
are  to  be  met.  These  must  vary  with  the 
department.  For  some  lines  of  research 
distant  expeditions  are  requisite,  necessarily 
so  costly  that  they  can  hardly  be  provided 
for  otherwise  than  by  national  or  private 
munificence.  But  putting  these  aside,  and 
qpeaking  more  particularly  of  biological 
and  morphol<^ical  work,  the  problem  re- 
duces itself  to  this:  what  help  shall  the 
university  give  to  the  investigator,  (1)  in 
the  matter  of  providing  the  material, 
namely,  the  subject  matter  for  the  study, 
(2)  the  machinery  and  reagents  for  the 
work,  (3)  the  means  of  illustrating  it,  and 
finally  of  publishing  the  paper.  The  last 
need  is  not  urgent  on  account  of  the  great 
number  of  journals  of  all  kinds,  but  it  exists 
in  isolated  cases.  Till  comparatively  re- 
cently the  position  of  universities  has  been 
moch  like  that  of  the  Pickwick  Club,  which 
when  sending  its  honored  founder  and  his 
companions  on  their  travels  saw  no  objec- 
tion to  every  member  payiog  his  own  bills. 
But  professors  for  the  most  part  sufier  from 
'  that  perpetual  lack  of  pence  which  vexes 
public  men,'  and  those  who  are  not  yet  pro- 
fessors are,  of  course,  vexed  the  more.  Is 
it  fair  that  a  serious  tax,  ever  increasing  in 
direct  ratio  to  his  merit,  should  be  laid  on 
the  investigator,  especially  as  the  univer- 
sity profits  in  no  small  degree  by  his  suc- 
cess? I  am  sure  we  shall  all  agree  it  is 
not.  But  then  difficulties  present  them- 
selves as  to  how  this  help  is  to  be  -  given 
and  distributed,  assuming  that  the  univer- 
sity admits  the  claim.     Who  are  to  be  the 


chief  beneficiaries  ?  The  most  distinguished 
or  the  most  needy  ?  The  oldest  because  of 
his  years?  Or  the  youngest  because  of  his 
youth?  And  again  is  it  just  that  the  uni- 
versity should  furnish  large  sums  for  bring- 
ing out  papers  of  unknown  merit?  It  seems 
to  me  that  the  most  feasible  way,  if  the 
money  can  be  procured,  is  to  place  a  sum 
in  the  hands  of  the  professor  at  the  head  of 
each  scientific  department,  to  be  spent  for 
the  good  of  that  department,  including 
publication,  according  to  his  discretion,  or 
his  lack  of  it.  Should  the  latter  be  pain- 
fully apparent,  the  resulting  unpopularity 
will  surely  be  irresistible,  and  thus  there 
will  be  a  check  on  a  system  which  may  at 
first  seem  too  arbitrary. 

Thomas  Dwight. 
Habvabd  Medical  School, 
Cambbidos,  Mass. 

The  primary  function  of  a  university  is 
the  difinsion  of  knowledge,  and  it  is,  I  be- 
lieve, equally  true  that  these  higher  insti- 
tutions of  learning  are  in  great  part  respon- 
sible for  the  extent  to  which  knowledge  is 
spread  throughout  the  land.  Before  there 
can  be  difi'usion  of  knowledge,  however, 
there  must  be  acquisition  of  knowledge,  and 
we  may  at  once  ask  tbe  question,  how  far 
shall  the  university  lend  its  aid  in  the  en- 
couragement of  scientific  research  with  a 
view  %o  the  enlargement  of  the  boundaries 
of  human  knowledge?  It  is  obvious  that 
the  force  and  energy  of  a  great  university 
must  of  necessity  be  given  to  the  training 
of  its  students  in  the  various  departments 
of  study  laid  down  in  the  curriculum,  and 
a  .university  worthy  of  the  name  certainly 
cannot  afford  to  devote  the  major  part  of 
its  energies  to  the  pursuit  of  scientific  re- 
search, neither  in  my  judgment  would  it  be 
justified  in  so  doing.  By  such  a  procedure, 
it  would  forfeit  the  right  to  the  name  of 
university,  and  its  power  for  usefulness 
would  be  curtailed  in  no  small  measure 
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It  is  clear  that  loss  in  one  direction  might 
be  coanterbalanced  by  gain  in  another,  but 
the  true  university  must  ever  remain  a 
place  where  the  student  can  obtain  knowl- 
edge of  past  discoveries,  and  of  the  sciences 
based  thereon,  together  with  that  broad 
training  which  helps  to  make  the  educated 
man.  In  other  words,  the  university  can- 
not escape  from  its  responsibility  as  an  edu- 
cational center  for  the  diffusion  of  knowl- 
edge, and  any  attempt  to  transform  the 
university  into  an  institution  for  research 
alone  would  be  detrimental  to  the  best  in- 
terests of  higher  education. 

Shall  the  university,  on  the  other  hand, 
limit  itself  to  routine  instruction?  To  this 
there  can  be  but  one  answer,  and  that  is 
most  emphatically,  no.  The  true  teacher 
of  science,  for  example,  must  ever  be  a  stu- 
dent, not  only  familiar  with  the  past,  but 
ever  on  the  alert  to  interpret  such  signs  as 
nature  may  make,  quick  to  seize  the  oppor- 
tunity to  add  to  man's  knowledge,  to  broaden 
and  extend  the  limits  of  his  chosen  science, 
to  keep  in  touch  with  the  advances  of  the 
present  and  to  harmonize  these  advances 
with  the  knowledge  of  the  past,  bearing 
clearly  in  mind  that  whatever  is  gained  by 
scientific  inquiry  or  research  is  never  lost. 
As  Sir  Michael  Foster  has  well  said  in  a 
recent  address,  *^  what  is  gained  by  scientific 
inquiry  is  gained  forever  ;  it  may  be  added 
to,  it  may  seem  to  be  covered  up,  but  it  can 
never  be  taken  away.'' 

The  teacher  of  science  who  is  content  to 
devote  himself  entirely  to  the  exposition  of 
that  which  is  known  will  never  make  an 
ideal  teacher.  He  can  never  hope  to  arouse 
that  enthusiasm  among  his  students  which 
comes  from  the  man  who  adds  to  his  power 
of  teaching  that  love  for  his  science  and  its 
advancement  which  prompts  to  steady, 
courageous  application  in  the  unravelling 
of  nature's  secrets.  This  influence  for  good 
upon  the  man  himself  is  not  to  be  over- 
looked, for  I  take  it  that  the  university  has 


a  selfish  interest,  if  no  other,  in  the  intel- 
lectual development  and  advancement  of 
the  teacher  who  presides  over  this  or  that 
department  of  science.  The  pursuit  of 
scientific  inquiry,  under  proper  conditions, 
tends  to  the  development  of  moral  courage 
and  steadfast  endurance ;  it  is  a  school  of 
discipline  which  leads  to  the  acquisition  of 
strength  and  power,  which  helps  to  make  a 
man  master  of  himself  and  at  the  same  time 
obedient  to  nature's  ways.  As  Professor 
Foster  has  said,  men  of  science,  though  in 
themselves  no  stronger  or  better  than  other 
men,  '^possess  a  strength  which  is  not  their 
own,  but  is  that  of  the  science  whose  servants 
they  are.  Even  in  his  apprenticeship  the 
scientific  inquirer,  while  learning  what  has 
been  done  before  his  time,  if  he  learns  it 
aright,  so  learns  it  that  what  is  known  may 
serve  him  not  only  as  a  vantage  ground 
whence  to  push  off  into  the  unknown,  but 
also  as  a  compass  to  guide  him  in  his  course. 
And  when  fitted  for  his  work  he  enters  on 
inquiry  itself,  what  a  zealous,  anxious  guide, 
what  a  strict,  and,  because  strict,  helpful 
schoolmistress  does  nature  make  herself  to 
him  I  Under  her  care  every  inquiry,  whether 
it  bring  the  inquirer  to  a  happy  issue  or 
seem  to  end  in  nought,  trains  him  for  the 
next  effort.  She  so  orders  her  ways  that 
each  act  of  obedience  to  her  makes  the 
next  act  easier  for  him,  and  step  by  step 
she  leads  him  on  toward  that  perfect  obedi- 
ence which  is  complete  mastery.  Indeed, 
when  we  reflect  on  the  potency  of  the  dis- 
cipline of  scientific  inquiry,  we  cease  to 
wonder  at  the  progress  of  scientific  knowl- 
edge." 

May  we  not,  therefore,  claim,  from  this 
standpoint  alone,  that  the  university  should 
look  with  favorable  eye  upon  scientific  in- 
vestigation within  its  boundaries,  since  its 
encouragement  must  lead  to  the  develop- 
ment of  strength  and  power  in  its  teachers? 
Indeed,  may  we  not  urge  that  this  recogni- 
tion of  the  indirect  advantages  of  scientific 
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reeearch  to  the  university  shoald  give  way 
to  direct  and  positive  encouragement,  an 
encouragement  which  should  manifest  itself 
in  such  an  allotment  of  routine  duties  as 
would  afford  a  reasonable  amount  of  time 
for  research  to  all  suitable  teachers  in 
the  university  ?  I  say  suitable  teachers, 
and,  speaking  as  a  physiologist,  I  should 
like  to  rai»e  the  question,  whether  the 
teacher  of  an  experimental  science,  like 
physiology,  if  he  is  truly  a  suitable  teacher, 
must  not  be  an  investigator  also.  Do  not 
the  two  of  necessity  go  together  ?  And 
must  not  the  university,  if  at  all  zealous 
for  the  character  of  the  instruction  offered 
within  its  walls,  see  to  it  that  its  teachers 
of  science  are  not  merely  adepts  at  expound- 
ing that  which  is  known,  but  are  equally 
ambitious  to  open  up  new  paths  of  knowl- 
edge in  their  respective  departments  of 
science? 

Another,  and  more  direct,  reason  why 
the  university  should  encourage  and  ai^ 
scientific  investigation  is  that  by  so  doing 
it  enlarges  its  own  scope  of  usefulness  as 
an  educational  center.  The  modern  uni- 
versity, if  it  is  to  fulfill  its  purpose  as 
an  educational  institution,  must  be  well 
equipped  with  laboratories  and  those  other 
facilities  which  go  to  make  the  teaching  of 
an  experimental  science  a  success.  What 
would  the  teaching  of  physiology  and 
physiological  chemistry,  even  in  elementary 
form,  amount  to  without  the  aid  of  labo- 
ratory facilities  ?  The  university,  whether 
it  looks  with  a  favoring  eye  upon  investi- 
gation or  not,  must  have  ample  appliances 
for  the  teaching  of  the  experimental  sci- 
ences, and  the  more  complete  the  equip- 
ment the  better  adapted  is  the  university 
for  carrying  on  its  legitimate  work*  More- 
over, the  university  of  to-day  is  called  upon 
to  provide  instruction  for  more  advanced 
students ;  men  and  women  who  are  them- 
selves looking  forward  to  the  possibility  of 
becoming    teaefaers,  whp  are    anxious    to 


learn  the  methods  of  scientific  work,  and 
who  are  desirous  of  demonstrating  for  them- 
selves experimentally  the  facts  upon  which 
the  important  theories  and  hypotheses  of 
their  chosen  science  depend.  For  the 
realization  of  proper  instruction  in  these 
respects,  the  university  must  provide  suit- 
able equipment  if  it  is  to  live  up  to  its  high 
privileges,  as  well  as  have  a  suitable  corps 
of  instructors  capable  of  leading  on  such  ad- 
vanced workers.  The  university  must, 
therefore,  have  at  hand  all  those  appliances 
which  are  essential  for  research  or  investi- 
gation, and  which  the  individual  worker 
can  rarely  afford.  Why  should  not  these 
be  utilized  by  competent  investigatoro  for 
scientific  research?  Fine  laboratories  and 
fine  apparatus  are  of  value  only  so  far  as 
they  contribute  to  the  spread  of  knowledge, 
and  if  they  can  be  utilized  for  the  acqui- 
sition of  new  facts,  so  much  greater  will  be 
their  usefulness,  and  so  much  more  credit 
to  the  university  that  renders  them  avail- 
able. Bat,  having  the  appliances,  should 
not  the  university  make  strenuous  efforts 
even  to  encourage  research ;  not  passive 
encouragement,  but  direct,  positive  encour- 
agement, that  will  not  rest  until  the  labo- 
ratory is  filled  with  earnest  workers  taking 
advantage  of  the  various  facilities  provided  ? 
I  think,  yes,  and  it  takes  very  little  imagi- 
nation to  picture  the  direct  and  indirect 
advantages  accruing  both  to  the  university 
and  to  science  by  the  fulfillment  of  such  a 
suggestion. 

Contrast,  as  you  easily  can,  the  difference 
in  the  atmosphere  between  a  physiological 
laboratory,  for  example,  occupied  solely  by 
H  class  at  stated  intervals  on  certain  days 
of  the  week,  and  the  laboratory  in  which 
zealous  workers  are  to  be  found,  ever  ex- 
perimenting on  new  problems,  spurred  on 
continuously  by  the  stimulating  influence 
of  new  facts  and  new  observations,  making 
a  rallying  place  for  the  earnest  thinkers 
and  workers  who  constitute  an  ever-present 
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example  for  the  elementary  workers  in  the 
science.  Who  can  measure  the  influence 
for  good  which  emanates  from  such  a  labora- 
tory ?  Does  not  the  university  derive,  both 
directly  and  indirectly,  an  inestimable  ad- 
vantage from  such  surroundings,  and  may 
we  not  justly  claim  that  the  university  by 
such  encouragement  of  research  adds  di- 
rectly to  its  own  power  and  strength,  while 
at  the  same  time  aiding  in  the  advance- 
ment of  the  science?  Its  scope  of  useful- 
ness is  thereby  greatly  enlarged ;  advanced 
workers  in  the  science  are  attracted  to  the 
university,  and  even  the  routine  instruc- 
tion given  to  the  various  classes,  both  gradu- 
ate and  undergraduate,  is  influenced  by  the 
atmosphere  of  earnest  endeavor  which  per- 
meates the  laboratory.  The  tone  of  the 
institution  is  raised,  while  both  student  and 
instructor  feel  the  stimulating  efiects  of 
that  environment  which  permits  the  carry- 
ing out  of  successful  scientific  work. 

Granting  all  this,  the  question  may  be 
asked,  how  Jar  is  it  allowable  for  the  uni- 
versity to  extend  aid  in  the  encouragement 
of  research  ?  It  seems  to  me  that  the  answer 
to  this  question  must  depend  upon  the  re- 
sources of  the  individual  institutions.  The 
university  must  be  true  to  the  primary  ob- 
ject of  its  existence.  It  cannot  overlook  the 
fact  that  it  was  created  for  a  specific  pur- 
pose, and  the  fulfillment  of  that  purpose 
must  be  its  first  care.  All  higher  institu- 
tions of  learning,  however,  are  bound  to 
recognize  the  necessity  of  providing  means 
for  the  carrying  on  of  original  investigations 
in  the  various  branches  of  science.  I  be- 
lieve, asa  rule,  it  is  better  for  our  scientific 
workers  to  be  connected  with  the  univer- 
sity, than  to  carry  on  their  work  in  con- 
nection with  a  special  research  labora- 
tory, with  complete  freedom  from  aca- 
demic duties.  I  think  higher  education 
would  suffer  if  research  work  was  limited 
to  special  research  laboratories,  and  the  ad- 
vancement of  science  would  not  be  as  rapid 


as  under  existing  conditions,  where  the  re- 
search worker  must  spend  a  portion  of  his 
time  in  careful  retrospect.  Just  as  work  in 
investigation  helps  to  make  a  better  teacher, 
so,  in  my  judgment,  the  necessity  of  giving 
instruction  to  a  body  of  young  workers 
helps  to  make  a  better  investigator.  It 
should  be  the  duty  of  the  university,  how- 
ever, so  far  as  possible,  to  allow  time  and 
provide  means  for  investigation,  and  by  the 
aid  of  scholarships  and  fellowships,  judi- 
ciously awarded,  offer  inducements  for  the 
younger  workers  to  spend  a  portion  of  their 
time  in  scientific  research. 

Do  not  the  results  which  have  been  ob- 
tained by  scientific  workers  in  connection 
with  our  own  and  foreign  universities  afford 
ample  proof  of  the  value  of  this  method  of 
encouraging  investigation  and  advancing 
scientific  knowledge  ?  Consider,  if  you  will, 
the  results  which  have  been  attained  dur- 
ing the  last  twenty  years  in  physiology; 
the  advancement  made  along  so  many  lines 
and  in  so  many  different  directions,  and 
then  glance  at  the  names  of  the  men  who 
have  carried  out  these  investigations  and 
note  their  positions  in  life.  They  are 
practically  all  university  men  ;  men  who 
have  carried  on  research  work  in  connec- 
tion with  their  academic  duties,  in  some 
cases  unaided,  but  frequently  with  the  co- 
operation of  younger  workers,  assistants, 
fellows,  etc.,  to  whom  th.ey  have  taught  in 
this  way  the  methods  of  scientific  investi- 
gation. I  have  just  received  the  Jahres- 
bericht  fiir  Thierchemie  for  1898,  contain- 
ing the  record  of  investigation  for  that  year 
in  physiological  chemistry.  The  book  con- 
tains 850  pages  filled  with  brief  abstracts 
of  the  researches  in  this  somewhat  narrow 
field  of  investigation.  Does  not  this  record 
indicate  that  investigation  is  being  en- 
couraged ?  That  the  universities  and  other 
institutions  of  learning  are  consciously  or 
unconsciously  taking  a  position  of  helpful- 
ness toward  scientific  research  ?    I  believe 
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this  to  be  (he  ease,  and  while  we  must  ad- 
mit that  in  this  country  there  is  not  qaite 
the  same  liberality  as  exists  abroad,  yet  I 
believe  that  all  of  our  more  prominent 
institations  of  learning  are  willing  and 
anxious,  so  far  as  their  means  will  allow, 
to  foster  the  spirit  of  investigation,  both  for 
the  personal  advantage  to  be  derived  there- 
from, and  for  the  sake  of  advancing  the 
knowledge  of  science  in  its  various  depart- 
ments. Certainly,  the  university  cannot 
afford  to  take  any  position  other  than  that 
of  helpfulness  towards  scientific  research, 
or  manifest  any  disposition  other  than  one 
of  cooperation  in  the  attempts  that  are 
made  to  advance  the  boundaries  of  human 
knowledge. 


E.  H.  Chittenden. 


Tali  Universitt. 


Education  as  a  preparation  for  conduct 
involves  a  fitting  in  respect  to  the  two  all- 
important  factors  by  which  conduct  is  de- 
termined. The  educated  man  differentiates 
himself  from  the  uneducated  by  the  greater 
range  and  variety  and  by  the  intrinsic 
character  of  the  influences  to  which  he  is 
responsive,  and  again  by  his  mode  of 
response  to  these  influences  and  to  the 
ordinary  and  extraordinary  events  and 
Bituations  which  our  common  environment 
presents.  The  receptive  side  of  education 
is  the  more  tangible  and  therefore  apt  to 
absorb  attention  beyond  its  due.  It  is 
BO  obviously  important — especially  in  days 
like  these,  when  there  is  such  an  endless 
Beries  of  things  which  it  is  necessary  and 
nsefal  to  know — ^to  furnish  the  individual 
with  the  maximum  opportunities  of  acquir- 
ing information,  that  the  problem  that  is 
apt  to  be  relatively  neglected  is  that  of  fit- 
ting him  to  use  what  he  acquires,  of  making 
his  stock  of  knowledge  not  a  burden  to  be 
carried,  but  x>art  of  the  strength  that  carries. 

In  the  realm  of  education  action  and 
reaction  are  not  necessarily  equal ;  the 
individual  may  be  exposed  to  wholesome 


and  inspiring  influences  and  yet  derive 
from  them  neither  health  nor  strength.  A 
thorough  education  includes  a  training  in 
both  action  and  reaction  ;  it  educates  one 
to  be  widely  and  deeply  and  yet  critically 
receptive,  to  be  judiciously  and  ably  and 
yet  creatively  expressive.  From  the  first 
to  the  last  it  considers  both  these  aspects ; 
feeling  and  knowing,  observing  and  assimi- 
lating must  step  by  step  be  complemented 
by  doing  and  experimenting,  by  coordinat- 
ing and  originating.  However  true  that 
the  response  presupposes  the  stimulus,  yet 
the  latter  alone  in  the  complicated  condi- 
tions here  pertinent  will  not  produce  it ;  it 
requires  a  strengthening  of  the  reaction  im- 
pulse, a  guidance  of  the  executive  capacities. 

To  indicate  the  application  of  this  prin- 
ciple to  the  elementary  and  intermedi- 
ate phases  of  education  is  no  part  of  the 
present  discussion;  and  yet  it  may  be  in 
place  to  record  my  conviction  that  the 
furtherance  of  the  responsive  and  origina- 
tive functions  in  these  stages  of  education 
is  itself  an  important  aid  to  the  proper 
recognition  of  the  place  of  investigation  in 
the  university.  If  from  kindergarten  tocom- 
mon  school,  and  from  these  to  high  school 
and  college,  coordinative  thinking  could  be 
successfully  taught,  if  each  step  of  knowl- 
edge could  be  made  to  yield  an  increase  in 
the  capacity'to  handle  and  arrange  one's 
thoughts,  then  the  necessity  of  keeping 
aglow  the  flames  thus  kindled,  of  laying 
stress  upon  originality  and  achievement  in 
the  university  would  more  easily  gain  due 
recognition. 

It  is  apparent  that  I  claim  as  an  impor- 
tant function  of  investigative  work  in  the 
university  its  directive  influence  upon 
collegiate  and  university  studies  ;  and  the 
recognition  of  this  function  on  the  part  of 
the  university  authorities,  must  always  be 
a  prominent  motive  for  the  proper  provision 
of  opportunities  for  investigation.  From 
whatever  other  points  of  view  it  may  be  or 
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become  the  duty  of  the  leading  institutions 
of  learning  to  contribute  to  the  advance- 
ment of  the  boundaries  of  knowledge,  the 
pedagogical  motive  will  never  lose  its  perti- 
nence. But  whether  for  the  strengthening 
of  its  internal  educational  structure,  or  as  a 
proper  expansion  of  the  university  sphere 
of  influence,  there  will  always  remain  a 
close  community  of  method  and  interest  in 
all  provision  for  research.  That  community 
is  the  furtherance  of  the  investigative  spirit. 
Fruitful  investigation  flourishes  only  in  a 
proper  soil  and  blossoms  profusely  only  in 
a  congenial  atmosphere.  One  cannot  have 
investigation  without  investigators ;  in  some 
directions  money  may  provide  the  materials, 
for  the  lack  of  which  investigation  must  go 
halting,  but  in  all  directions  investigators 
must  be  both  born  and  trained.  The  in- 
spiring intellectual  life  of  our  foremost  uni- 
versities certainly  offers  a  most  congenial 
atmosphere  for  the  growth  of  that  investi- 
gative spirit ;  the  furtherance  of  that  spirit 
is  an  indispensable  factor  in  a  worthy  na- 
tional and  cultural  progress. 

It  thus  becomes  not  a  supplementary 
duty  but  the  very  purpose  of  the  university 
to  provide  an  environment  so  thoroughly 
suited  to  the  growth  of  investigation  that 
it  cannot  but  become  its  natural  habitat. 
Research  is  indispensable  to  a  university, 
says  President  Eliot,  '^  because  a  university 
which  is  not  a  place  of  research  will  not 
long  continue  to  be  a  good  place  of  teach- 
ing; and,  secondly,  because  this  incessant, 
quiet,  single-minded  search  after  new  truth 
is  the  condition  of  both  material  and  intel- 
lectual progress  for  the  nation  and  for  the 
race." 

It  will  be  well  to  examine  somewhat  more 
closely  the  two  aspects  of  investigation 
which  I  have  selected  for  special  emphasis 
— investigation  for  training  and .  investiga- 
tion for  discovery.  The  working  ideal  of 
American  universities  is  to  provide  their 
students  with  the  maximum  opportunities 


and  privileges  of  which  their  degree  of  ma- 
turity and  responsibility  enables  them  to 
profit ;  and  at  the  same  time  we  continue 
the  guidance  of  their  progress  in  ever  more 
indirect  but  no  less  efficient  manner,  until 
they  strike  out  confidently,  and  as  a  rule 
creditably,  in  their  chosen  walks  of  life. 
We  have  not  been  tempted  to  imitate  the 
Oerman  system  which  makes  the  passage 
from  gymnasium  to  university  an  abrupt 
change  from  set  tasks  and  stringent  disci- 
pline to  complete  liberty  with  little  guidance 
and  no  control.  While  it  is  proper  that  con- 
ventional ceremonies  and  new  privileges 
should  add  zest  to  the  assumption  of  the 
toga  virilis,  it  is  not  proper  that  mistakes 
should  be  encouraged,  nor  that,  for  lack  of 
a  gradual  transition,  time  and  energy  and 
strength  should  go  astray.  Men  and 
women  should  have  the  liberty  of  making 
mistakes;  there  is  a  very  real  danger  in 
over-guidance  as  well  as  in  license.  But 
the  golden  mean  between  these,  though  a 
narrow  path,  is  broad  enough  to  be  readily 
found. 

In  the  ideal  which  American  universities 
attempt  to  realize,  there  are  to  be  guide* 
posts  enough  to  give  the  young  explorer  a 
confident  feeling  that  others  have  trod  the 
path  before  him,  and  to  prevent  useless 
wanderings  into  by-paths  and  euU-de-sac, 
and  yet  not  enough  to  take  away  the  in- 
centive of  independence  and  adventure, 
nor  to  lose  the  slightest  opportunity  to 
foster  self-reliance  and  courage.  It  is 
necessary  to  understand  this  ideal  and  the 
consequent  attitude  of  both  guide  and 
guided  to  appreciate  the  function  in  the 
university  of  investigation  for  training. 
For  it  seems  to  me  that  no  other  aspect  of 
university  studies  can  so  readily  be  adapted 
to  this  ideal  as  the  investigative  aspect.  I 
mean  by  this  not  merely  the  one  topic  that 
forms  the  basis  of  a  thesis  (which  in  the 
nature  of  things  must  often  be  quite  de- 
tailed and  not  comprehensively  significant)  ; 
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bat  also  the  research  attitade  of  the  semi- 
nary, the  participation  in  the  problems  of 
fellow-workers  in  the  laboratory  and  stady , 
the  preparation  for  lectnres  and  demonstra- 
tion s,  the  presentation  of  technical  material 
before  clubs  and  societies,  the  critical  digest 
of  current  contributions  to  learning  and  the 
tentative  but  stimulating  first  stepB  in  pro- 
dactive  authorship.  In  all  these  activities 
the  attitude  of  the  student  is  participative 
and  expressive;  not  only  absorbent  but 
responsive ;  he  must  do  and  dare,  he  must 
count  and  weigh,  he  must  thrust  and 
parry  ;  he  is  no  longer  wholly  a  spectator 
nor  an  auditor,  he  has  a  part,  though  a 
minor  one,  on  the  stage ;  and  even  the 
acquaintance  with  the  scene-painting  and 
itage-carpentering  is  a  useful  one  for  the  train- 
ing of  the  actor.  It  is  in  the  special  adap- 
tation of  investigation  to  accomplish  these 
ends,  to  round  out  the  motor  side  of  educa- 
tion, that  I  see  its  pedagogical  value.  Re- 
search under  judicious  guidance  is  a  training 
in  co5rdination,  a  training  in  self-reliance, 
a  training  in  readiness  and  resource,  a 
training  in  reserve  and  critical  ability,  a 
training  in  construction  and  expression.  It 
gives  zest  and  dignity  to  what  might  other- 
wise seem  to  be  insipid  drudgery  ;  by  pre- 
senting conditions  which  must  be  met  as 
best  one  can,  investigation  becomes  a  stern 
discourager  of  hesitancy;  by  its  constant 
reference  to  and  dependence  upon  the 
errors  and  outgrown  opinions  of  the  past,  it 
is  a  wise  encourager  of  caution  and  fore- 
sight. It  teaches  both  how  to  look  and 
how  to  leap.  It  maketh  the  full,  and  the 
ready,  and  the  exact  man.  It  would  be 
unwise  to  forget  that  other  aspects  of 
university  studies  and  university  life  con- 
tribute an  essential  quantum  to  the  further- 
ance of  the  same  qualities ;  but  considering 
it  with  reference  to  its  fitness  in  a  syste- 
matic course  of  higher  education,  to  elicit 
the  full  whole-souled  response  of  ambitious 
youth,  and  in  requiring  just   that  proper 


measure  of  guidance  and  independence 
suitable  to  the  capacities  and  purposes  of 
university  students,  the  position  of  investi- 
gation for  mental  training  and  discipline 
cannot  hold  a  subordinate  place. 

Regarding  investigation  for  discovery,  I 
desire  only  to  touch  upon  one  or  two  as- 
pects of  it  which  are  not  so  commonly  asso- 
ciated with  the  term  as  they  should  be. 
While  there  is  something  to  be  said — in 
many  departments  much  to  be  said — for 
investigation  as  a  prudent  and  practical 
investment,  there  is  no  danger  in  a  com- 
mercial democracy  that  this  will  remain  un- 
said. It  is  only  in  its  relations  to  its  con- 
stituency that  it  becomes  important  for 
the  university  to  emphasize  this  aspect  of 
investigations.  Still  less  legitimate  is  it 
for  a  worthy  university  to  exploit  the  con- 
tributions to  knowledge  which  it  has  been 
fortunate  to  have  developed  within  itself  as 
an  advertisement  of  its  merits,  not  in  this 
respect  mainly  but  in  general.  There  is  no 
feature  in  the  management  of  American 
universities  that  in  my  mind  so  easily 
arouses  disgust  and  despair  as  this  much 
varied  but  always  objectionable  heralding 
of  their  opportunities  and  successes.  This 
field  may  properly  be  left  to  the  manufac- 
turers of  proprietary  and  dietary  specialties. 

Investigation  for  discovery  is  a  univer- 
sity function  because  of  its  incentive  to  the 
highest  activity  of  those  who  in  their 
several  departments  approach  the  confines 
of  acquired  knowledge  and  attempt  to  ex- 
tend or  to  modify  them ;  because  of  its  con- 
tribution to  the  totality  of  the  university 
spirit  which  permeates  and  stimulates  every 
output  of  its  energies ;  and,  independently 
of  these,  because  the  advancement  of  learn- 
ing by  the  creative  capacities  of  the  men  of 
greatest  endowment  is  in  itself  as  proper  a 
function  of  a  university  as  teaching  or  the 
maintenance  of  libraries  and  museums. 

Regarding  its  relation  to  the  individual 
development  of  the  professor,  it  would  be 
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foolish  to  ignore  the  fact  that  teaching  and 
research  do  not  always  make  an  harmoni- 
ous pair.  There  will  always  be  in  letters 
and  in  science  a  group  of  men,  often  marked 
by  genius  as  her  own,  who  are  keenly 
sensitive  to  the  restraints  and  routine  of 
instruction.  Lowell  said  that  being  a  pro- 
fessor was  not  good  for  him  ;  it  damped  the 
gunpowder  of  his  mind,  so  that  '^  when  it 
took  fire  at  all  (which  wasn't  often),  [it] 
drawled  off  in  an  unwilling  fuse  instead  of 
leaping  to  meet  the  first  spark."  The  joy 
of  feeling  that  the  marks  of  the  ball  and 
chain  had  worn  off  induced  him  to  write, 
"If  I  were  a  profane  man,  I  should  say, 
*  Darn  the  College !'  "  Some  mutterings  of 
similar  import  may  occasionally  be  over- 
heard in  the  vicinity  of  laboratories  and 
lecture  rooms.  The  best  teacher  is  not  al- 
ways an  investigator,  nor  the  best  investi- 
gator a  teacher.  The  university  should  be 
broad  enough  to  provide  for  men  of  both 
types  and  set  each  to  work  at  that  which 
he  does  best.  And  yet,  because  of  its  in- 
fluence upon  the  totality  of  the  university 
spirit,  I  believe  that  in  the  long  run  the 
fruits  of  instruction  will  be  choicest  when 
they  have  been  ripened  in  the  sunshine  of 
investigation. 

To  what  extent  universities  will  be  will- 
ing to  encourage  investigation  as  a  comple- 
mentary obligation  to  their  other  functions 
is  largely  a  practical  question ;  it  depends 
upon  means  of  support,  it  depends  upon  a 
public  spirit  liberal  enough  to  appreciate 
and  provide  for  its  development  in  a  spirit 
of  the  husbandman  who  plants  the  tree 
the  fruits  of  which  he  shall  not  live  to  enjoy. 
'  Serit  arbores  quae  seclo  prosint  alteri.' 
There  are  welcome  signs  that  such  a  spirit 
is  not  foreign  to  our  civilization,  and  that 
this  is  one  of  the  respects  in  which  the 
twentieth  century  may  be  expected  to  ex- 
ceed the  achievements  of  the  nineteenth. 

So  far  as  I  have  attempted  to  crystallize 


my  contribution  to  this  Bymposinm  it  may 
be  said  to  center  about  these  points :  In- 
vestigation constitutes  a  motor  or  expres- 
sive factor  in  education  at  a  stage  in  which 
that  factor  becomes  particularly  significAnt. 
It  occupies  an  important  place  in  the  oni* 
versity  by  reason  of  its  disciplinary  value 
in  the  direction  of  self-reliant  activity. 
The  place  of  investigation  in  building  np 
the  spirit  that  makes  for  the  safest  and 
sanest  progress  is  no  less  conspicuous.  In- 
vestigation for  discovery  is  a  function  co- 
ordinate in  worth  with  other  purposes  of  a 
university,  and  is  more  likely  than  almost 
anything  else  to  keep  the  mind  of  the  pro- 
fessor from  '  drawling  off  in  an  unwilling 
fuse,'  and  to  make  it  ready  to  leap  to  meet 

the  first  spark. 

Joseph  Jabtbow. 

Ukivebsity  of  Wiscoksik. 

It  may  be  conceded  in  the  beginning  of 
this  discussion  that  a  modern  university  is 
an  institution  which  devotes  attention  to 
all  subjects  information  upon  which  can  be 
systematized  or  reduced  to  a  science,  and 
that  it  is  constantly  striving  to  extend  the 
boundaries  of  knowledge  in  every  branch 
of  human  inquiry. 

In  its  strictly  educational  function  \t  de- 
velops a  proper  conception  of  these  subjects 
in  the  minds  of  its  students  by  the  logical 
and  inspired  presentation  of  certain  basal 
facts  and  underlying  principles,  with  which 
the  learner  may  build  up  the  mental  edifice 
representing  the  structural  aspect  of  each 
subject  in  its  completeness  or  incomplete- 
ness. 

With  a  fairly  general  agreement  upon 
these  points  it  might  be  said  that  the  sub- 
ject for  discussion  is  one  which  vitally  con- 
cerns the  integrity  of  the  university,  and 
any  question  of  the  abstract  relation  of  the 
university  to  investigation  would  imply  a 
most  serious  state  of  affairs.  I  take  it  for 
granted,  however,  that  the  real  theme  for 
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consideration  is  not  the  ethical  relation  of 
the  nniverfiity  to  research,  since  its  obliga- 
tions in  the  matter  are  invariable  and  un- 
deniable, bat  rather  one  of  the  practicabil- 
ity and  pedagogical  expediency  of  carrying 
ont  this  obligatioD. 

Can  the  facilities  of  a  university  be  used 
to  advantage  in  the  furtherance  of  research, 
and  what  influence  does  effort  of  this  char- 
acter exert  upon  its  pedagogical  functions? 

The  most  prominent  feature  in  the  ma- 
jority of  our  universities  under  their  present 
oi^nization  is  undoubtedly  their  academic 
department,  in  which  the  older,  often  mis- 
called the  elementary,  parts  of  the  subjects 
are  presented  in  a  manner  which  absorbs 
the  greater  proportion  of  the  facilities  of  the 
institution.  The  intent  of  such  instruction 
is  most  commendable  in  its  thoroughness 
and  honesty  of  purpose,  but  here  the  good 
and  honest  intention,  as  with  many  others 
blindly  followed,  leads  to  a  most  iniquitous 
ending.  No  university  of  standing  fills  its 
chairs  with  men  who  are  not  prominent  by 
the  results  of  their  investigations  and  ac- 
tive in  their  present  prosecution.  Having 
proceeded  so  far  wisely  and  well,  the  ad- 
ministration then  falters  in  its  high  purpose, 
and  permits,  rather  insists  that  practically 
all  of  the  energy  of  its  members  should  be 
expended  in  the  more  or  less  mechanical 
doties  attendant  upon  elementary  instruc- 
tion, especially  in  natural  sciences,  and 
fails  entirely  to  provide  either  opportunity 
or  facilities  for  the  development  of  research 
work  and  its  use  in  the  presentation  of  the 
subjects.  Such  failure  may  be  due  to  finan- 
cial disability,  though  administrative  lapses 
of  judgment  are  not  unknown  or  infrequent. 
In  either  case  it  is  unfair  and  unfortunate 
to  such  a  d^ree  as  to  stretch  the  concep- 
tion of  honesty  to  its  utmost  limits,  and  to 
make  the  name  of  the  university  a  travesty. 
Such  non-appreciation  of  the  actual  impor- 
tance of  investigation  is  most  conducive  to 
stagnation,  or  indeed  it  may  be  taken  aa  a 


symptom  of  it,  and  its  deadening,  thwarting 
effect  is  doing  more  to  retard  the  develop- 
ment of  the  American  university  than  any 
other  one  cause. 

The  presentation  of  any  subject  by  an  in- 
structor who  is  not  participating  in  its  de- 
velopment will  lack  freshness  of  treatment, 
sharp  distinctions  between  established  and 
speculative  deductions,  will  be  more  or  less 
dogmatic,  and  will  fall  far  short  of  its  pos- 
sible value,  both  for  culture  work  and  pro- 
fessional training.  To  this  sweeping  state- 
ment I  am  bound  to  add  that  there  are  a 
few  teachers,  not  investigators,  whose  ap- 
parent success  in  instruction  is  due  to  an 
enduring  and  contagious  enthusiasm  which 
implants  a  permanent  interest  in  a  subject, 
in  the  mind  of  a  student,  which  may  lead 
him  to  follow  it  later  and  elsewhere  to  a 
more  orderly  and  natural  attack,  from 
which  he  will  gain  a  proper  perspective  for 
the  first  time.  The  arousing  of  enthusiasm 
and  the  imparting  of  information  do  not 
constitute  the  highest  form  of  instruction 
however,  and  the  teacher  who  does  no  more, 
fails  not  only  in  his  special  office,  but  also 
in  his  duty  to  bear  a  share  in  carrying  out 
the  obligations  of  the  institution  to  society. 

So  far  as  investigation  as  a  method  of 
teaching  is  concerned,  it  is  to  be  said  that 
the  acquisition  and  systematization  of  infor- 
matiop  gained  in  this  manner,  have  a  value 
both  for  culture  and  professional  training 
lacking  in  any  other  method.  It  is  a  pro- 
cedure by  which  the  student  is  led  to  grasp 
the  chief  concepts  included  in  a  subject,  the 
principles  to  be  deduced  from  their  orderly 
arrangement,  to  trace  the  manner  in  which 
every  increment  of  new  fact  or  advanced 
thought  has  been  accumulated,  and  to  fol- 
low the  technique  of  this  development  in 
making  his  own  acquaintance  with  the 
subject  in  its  known  aspects.  So  far  he 
has  been  an  investigator  merely  as  a  matter 
of  discipline.  Later  he  may  project  his 
activities   beyond  the    boundaries    of  the 
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subject,  and  by  contribations  of  his  own 
winning,  alter  its  limits  and  make  a  read- 
justment of  its  generalizations  possible  and 
necessary.  The  value  of  this  investigating, 
or  find  out  for  himself,  method  of  learning 
is  too  well  established  to  need  more  than 
mention  at  this  time ;  a  value  clearly  con- 
ceded by  its  almost  universal  usage. 
Whether  or  not  a  student  should  be  led 
into  the  specialization  necessary  to  make 
discoveries,  in  his  undergraduate  days,  is  a 
question  which  may  be  answered  only  in 
the  light  of  information  as  to  his  training, 
his  purposes,  and  his  mental  capacity. 
The  same  may  be  said  of  the  graduate  stu- 
dent, except  that  the  value  of  investigation 
for  discovery  is  more  immediate  in  his  case 
if  his  graduate  work  logically  follows  his 
earlier  training. 

With  the  realization  of  the  value  of  re- 
search in  the  university,  it  may  be  said  that 
no  worker  who  is  thoroughly  in  earnest  will 
fail  to  find  means  of  attack  upon  some  of 
the  problems  pressing  in  upon  him,  and  to 
use  this  method  in  the  presentation  of  his 
subject,  no  matter  under  what  straitened 
circumstances  he  may  find  himself.  The 
investigator  who  does  not  show  this  adap- 
tability will  certainly  encounter  ample  op- 
portunities for  unhappiness. 

With  a  devotion  to  research  in  its  facul- 
ties it  needs  but  the  expressed  appreciation 
of  the  administration  to  promote  the  ped- 
agogical practice  of  investigation  to  a  cred- 
itable degree,  even  if  the  material  facilities 
are  lacking.  The  extension  of  investiga- 
tion to  a  point  where  it  may  actually  con- 
tribute to  the  development  of  a  branch  of 
knowledge  will  depend  very  largely  upon  the 
actual  financial  resources  of  the  institution, 
although  the  born  investigator  is  not  easily 
turned  from  his  path.  In  any  case  the 
needs  of  a  university  for  research  facilities 
are  quite  as  elemental  and  quite  as  press- 
ing as  for  libraries,  chapels,  memorial  halls, 
gymnasiums,  or  any  other  part  of  the  in- 


stitution's mechanism,  and  should  receive 
corresponding  attention  from  those  in  charge 
of  its  organization  and  administration. 

The  following  statements  may  be  made 
in  conclusion  : 

1.  One  of  the  primal  duties  of  the  uni- 
versity is  the  furtherance  of  research. 

2.  The  presentation  of  subjects  by  in- 
structors not  engaged  in  research  will  lack 
originality  of  treatment  and  will  not  be 
properly  inductive. 

3.  Investigation  is  itself  a  method  of  ad- 
vanced teaching  by  which  a  student  comes 
to  a  full  realization  of  the  structural  aspect 
and  relations  of  a  subject,  participates  in 
its  development,  strengthens  his  mental 
grasp  and  broadens  his  powers  of  general- 
ization ;  a  method  by  which  the  highest 
form  of  culture  and  training  is  secured. 

4.  Investigation  is,  therefore,  not  only 
an  obligation  of  the  university  to  society 
and  to  its  students,  but  also  one  of  its  most 
effective  weapons. 

6.  Any  tendency  to  the  restriction  or 
curtailment  of  the  opportunities  for  research 
is  to  be  regarded  as  a  most  alarming  retro- 
grade movement,  which  may  in  time  vastly 
impair  the  usefulness  of  the  institution  com- 
pelled to  take  this  step,  and  is  certainly  in- 
dicative of  disabled  function  or  evasion  of 
one  of  the  plainest  duties  of  the  university. 

D.  T.  MacDougal. 

N.  Y.  Botanical  Gabdens. 

It  is  hardly  necessary  to  emphasize  here 
the  importance  of  investigation  as  a  part 
of  the  training  of  the  university  student. 

Training  in  research  methods  is  chiefly 
valuable  in  that  it  stimulates  the  percep- 
tion and  the  imagination  and  increases  the 
power  of  self-guidance  and  immediate  pro- 
ductivity. As  a  means  of  instruction  it  is 
slow  and  cumbersome  and  often  fails  to  ac- 
complish its  object.  - 

With  the  rapid  growth,  in  recent  years. 
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of  the  spirit  of  research,  instraction  in  the 
methods  of  research  is  regarded  as  an  essen- 
tial part  of  the  teachers'  university  train- 
ing. The  same  kind  of  instruction  is  being 
rapidly  transplanted  into  the  college  cur- 
ricolum,  where  it  may  form  part  of  the 
work  of  advanced  students  during  their 
junior  and  senior  years. 

We  shall  not  try  to  point  out  here  the 
value  of  research  to  the  university,  or  to 
discuss  what  may  be  done  to  give  it  new 
scope  and  direction.  Let  us  rather  inquire 
whether  there  is  not  a  tendency  to  confound 
the  university  attitude  toward  investigation 
as  a  method  of  training,  with  that  of  the 
learned  society  or  academy  toward  research 
as  an  end,  and  whether,  as  a  result  of  this 
confusion,  our  higher  educational  institu- 
tions are  not  substituting  too  extensively  a 
training  in  investigation  for  more  direct 
methods  of  instruction. 

The  criticism  may  be  fairly  made  that 
in  research  work  an  enormous  amount  of 
time  is  devoted  to  mechanical  details  that 
do  not  yield  adequate  returns,  either  in  in- 
struction or  in  training ;  that  much  of  this 
work  is  begun  before  the  student  is  properly 
prepared  to  undertake  it,  and  done  at  the 
expense  of  the  best  opportunity  he  is  likely 
to  have  of  acquiring  a  broad,  sympathetic 
culture,  and  a  secure  foundation  knowledge 
of  the  subject  in  which  he  proposes  to  spe- 
cialize; and  finally,  that  the  research  work 
to  which  the  student  devotes  so  much  of 
his  time  rarely,  if  ever,  serves  as  a  prepara- 
tion for  the  kind  of  work  by  which  he  ex- 
pects to  earn  a  living, — namely,  teaching  in 
the  college  or  secondary  schools. 

It  seems  to  me  that  such  criticisms  are 
largely  justified,  and  that  they  are  specially 
applicable  to  the  biological  student,  whom 
I  shall  have  in  mind  in  the  discussion  that 
follows. 

This  is  mainly  due  to  the  nature  of  bio- 
logical work,  and  to  the  character  of  the 
biologist.    The  latter  is  generally  an  en- 


thusiast who  follows  his  subject  for  its  own 
sake,  without  hope  of  the  large  financial 
rewards  of  the  inventive  chemist  or  physi- 
cist. In  rare  cases  he  may  be  a  man  of 
wealth  and  leisure,  but  more  generally  he 
has  very  moderate  means  and  is  without 
the  best  preliminary  training.  In  the  great 
majority  of  cases,  he  must  earn  his  living 
by  teaching,  and  use  his  leisure  time  only 
for  research. 

In  biology  the  frontier  separating  the 
known  from  the  unknown  is  everywhere 
close  at  hand,  and  new  methods  of  research 
make  it  easy  for  comparatively  untrained 
workers,  with  a  little  guidance,  to  bring 
important  facts  to  light. 

It  is  not  necessary  to  devote  the  long 
years  of  training  required  in  music  and  art, 
to  make  the  eye  and  hand  of  the  biologist 
effective  instruments  for  the  performance 
of  his  work,  and  the  apprehension  of  the 
mere  materials  with  which  he  deals,  taken 
alone,  does  not  make  great  demands  on  his 
mental  resources. 

The  daily  occupation  of  the  biologist  may 
be  so  absorbing,  that  once  he  begins  to  sec- 
tion and  stain,  and  put  things  safely  away 
in  bottles,  he  is  likely  to  keep  on  doing  so 
till  he  dies. 

There  is,  therefore,  a  great  temptation 
for  the  biological  student  to  begin  his  crea- 
tive work  at  an  early  period,  and  he  is 
eager  to  do  so  because  it  gratifies  his  pride 
to  be  investigating  something,  and  because, 
on  the  whole,  investigation  is  a  very  en- 
tertaining occupation.  The  instructor  is 
not  likely  to  oppose  his  inclinations  in 
this  direction,  since  he  finds  it  an  easy 
way  of  keeping  the  student  busy,  and  in- 
cidentally of  clearing  up  little  problems  he 
has  no  time  to  work  out  for  himself. 

But  there  is  probably  no  other  subject  in 
which  there  is  greater  danger  of  too  early 
specialization  than  biology,  because  there 
is  no  other  science  which  sends  its  roots 
jnore  deeply  or  intricately  into  other  sci- 
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ences,  or  in  which  the  personal  equation, 
the  character  and  training  of  the  man,  exerts 
a  greater  inflaence  over  the  interpretation 
of  resnlts. 

As  the  biologist's  greatest  skill  is  shown 
in  the  marshaling  and  weighing  of  a  multi- 
tude of  what  must  always  remain  incom- 
plete and  fragmentary  data,  his  best  prepa- 
ration for  such  work  will  be  the  formation 
of  that  sound  judgment  which  comes  from 
a  wide  knowledge  of  his  special  subjects, 
and  something  more  than  the  mere  vocab- 
ulary of  related  ones. 

The  college  courses  do  not  usually  give 
the  required  training,  not  for  lack  of  time, 
but  because  so  much  time  is  wasted  in  get- 
ting ready  to  teach,  and  in  observing  the 
mouthings  of  science,  that  there  is  none  left 
to  hear  what  she  has  to  say. 

In  some  instances  the  instructor  appar- 
ently tries  to  find  out  how  long  he  can  in- 
struct without  telling  anything,  and  how 
long  he  can  keep  the  student  guessing  what 
he  is  expected  to  see.  After  the  student 
has  made  careful  drawings  of  various 
organs  and  covered  them  with  unintelli- 
gible names,  he  is  often  left  to  draw  his  own 
conclusions  as  to  their  meaning  and  func- 
tion. This  method  may  satisfy  the  stu- 
dent's curiosity  to  get  a  good  interior  view 
of  the  organization  of  an  earthworm,  but  it 
does  not  enable  him  to  discover  what  the 
science  of  biology  has  to  say  on  the  subject. 
It  is  as  though  one  should  begin  a  course 
in  the  science  of  football  by  requiring  the 
student  to  make  careful  drawings  of  the 
stitching  on  the  ball,  and  to  section  its 
germ  layers,  and  then  leave  him  to  form 
his  own  notions  as  to  how  the  game  is 
played.  Such  a  method  is  said  to  be  of 
value  in  cultivating  the  powers  of  observa- 
tion. But  if  the  teacher  of  biology  would 
teach  biology  only,  and  let  the  powers  of 
observation  alone,  better  results  would  be 
obtained.  In  my  own  judgment,  you  can 
hardly  tell  a  student  too  much,  or  tell  it  too 


quickly,  provided  you  tell  it  so  that  he  can 
understand. 

In  the  university  the  student  often  suf- 
fers from  a  similar  lack  of  direct  instruc- 
tion. He  generally  finds  that  two  kinds  of 
courses  are  open  to  him :  in  one  the  treat- 
ment of  the  subject  is  so  elementary  that  he 
can  afford  to  ignore  it;  in  the  other  some 
subdivision  of  it  is  discussed  in  great  detail, 
and  perhaps  necessitates  the  expenditure  of 
so  much  time  and  energy  in  the  use  of  in- 
vestigation methods  that  he  does  not 
want  it,  or  cannot  afford  the  time  to  take 
it. 

In  these  courses,  the  instructor  prides 
himself  on  giving  the  very  latest  report  of 
the  hour,  with  much  controversial  matter, 
better  suited  for  the  archives  of  some 
learned  society  than  to  be  detailed  in  the 
class  or  lecture  room.  A  prolonged  diet  of 
this  kind  is  depressing,  and  is  apt  to  leave 
in  the  mind  of  the  student  a  succession  of 
vague  impressions  of  small  educational 
value,  and  a  feeling  that  it  is  more  impor- 
tant that  a  certain  investigator  should  re- 
ceive full  credit  for  having  made  a  discov- 
ery than  it  is  to  give  that  discovery  its  due 
weight  and  position. 

It  has  been  said  that  biological  instruc- 
tion in  America  is  not  what  it  pretends  to 
be,  because  the  botanical  side  of  the  subj^t 
is  neglected  and  most  of  the  time  given  to 
zoology.  But  even  the  zoological  instruc- 
tion, that  is  supposed  to  be  biological,  is 
itself  one-sided,  since  it  may  be  treated 
from  the  purely  morphological  standpoint, 
ignoring  altogether  the  experimental,  physi- 
ological and  ecological  sides  of  the  sub- 
ject. 

With  all  this  special  work  goes  a  great 
deal  of  technique,  something  that  readily 
degenerates  into  an  interminable  puttering 
over  different  methods,  with  very  little  at- 
tention given  to  the  real  questions  to  be 
solved  by  them. 

On  reaching  the  university  the  student's 
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first  thought  is  to  obtain  some  problem  for 
his  doctor's  thesis,  and,  if  he  is  fortunate, 

in  the  selection  or  assignment  of  a  work- 
able sabject,  and  can  obtain  material  to 
work  with,  his  best  energies  are  henceforth 
centered  ronnd  that  particular  work,  for  he 
ifl  led  to  believe  that  his  future  career  de- 
pends largely  on  his  discovering  at  once 
something  of  importance. 

He  feels  that  his  time  has  been  thrown 
away  if  at  the  end  of  a  certain  period  he 
has  no  results  on  hand  worth  publishing. 
In  the  absence  of  such  results  and  in  his 
haste  to  get  his  degree,  there  is  danger  that 
after  prolonged  meditation  he  may  uncon^ 
seioualy  supply  the  deficiency  by  giving  to 
his  discoveries  an  importance  they  do  not 
poBsess.  By  padding  his  paper  with  per- 
sonal and  irrelevant  details,  or  by  picking 
an  unnecessary  quarrel  with  his  predeces- 
sors, and  with  the  aid  of  an  elaborate  his- 
torical summary,  he  can  generally  get  to- 
gether an  article  of  sufficient  dimensions  to 
produce  a  favorable  impression  on  the  bio- 
logical community,  excepting,  of  course,  the 
half  dozen  or  so  individuals  that  read  it. 

In  his  research  work  the  student  is  sus- 
tained by  the  thought  that  he  is  carrying 
on  some  profound  investigation.  But  his 
work  is  largely  mechanical.  It  may  re- 
quire a  great  deal  of  patience,  a  little  man- 
ual skill,  and  perhaps  some  intelligence, 
bat  it  very  rarely  shows  any  genuine  orig- 
insdity.  The  student  is  really  seeing  and 
doing  what  he  is  told  for  he  has  not  suf- 
ficient knowledge  of  his  subject  to  steer  his 
own  course,  or  to  clearly  grasp  the  signif- 
icance of  the  question  at  issue.  Much  of 
the  research  work  of  the  faithful  student 
type  is  of  this  nature.  In  fact,  the  in- 
straetor  does  the  research,  and  the  student 
the  manual  labor. 

Another  evil  likely  to  arise  from  the  over- 
emphasis of  research  work  is  the  danger 
of  a  great  waste  of  time  and  energy  on 
sterile  problems.    If  it  is  downright  cruelty. 


as  Huxley  says,  to  add  one  unnecessary  hour 
to  the  work  of  the  medical  student,  it  is  no 
less  an  ofifense  to  assign  a  line  of  special  in- 
quiry to  a  candidate  for  the  doctor's  degree 
with  a  possibility  that  at  the  end  of  one  or 
two  years  his  chances  of  getting  the  de- 
gree are  as  far  off  as  ever,  because  through 
no  fault  of  his  own  the  work  gave  negative 
results,  or  because  his  results  have  been 
anticipated  elsewhere.  Another  student, 
more  fortunate  in  the  assignment  of  his 
problem,  may  get  his  degree  with  the  ex- 
penditure of  half  the  time  and  labor. 

Of  course  it  may  be  urged  that  in  most 
cases  no  one  can  know  whether  a  given 
problem  will  be  fruitful  or  not  till  it  has 
been  tried,  and  the  candidate  must  take 
his  chances.  He  must,  no  doubt,  take  his 
chances  in  after  life,  and  he  accepts  the  con- 
ditions more  or  less  cheerfully,  provided  he 
is  not  asked  to  wager  more  time  and  strength 
on  the  hazard  than  are  honestly  his. 

Meantime  the  candidate  for  a  doctor's  de- 
gree has  been  so  absorbed  in  his  research 
work,  that  he  has  not  had  time  to  think 
about  his  own  development  or  his  examina- 
tions. It  is  usually  assumed  that,  when 
the  time  comes,  '  a  few  weeks  hard  plug- 
ging will  fix  that  all  right,'  and  experience 
generally  justifies  the  assumption.  In  a 
case  that  came  directly  under  my  own  ob- 
servation, a  Japanese  student  of  zoology 
was  to  demonstrate  his  knowledge  of  botany 
by  describing  how  they  cultivated  tea  in 
Japan. 

After  two  or  three  years  of  investigation, 
the  graduate  student  is  liberated  with  an 
exaggerated  idea  of  his  own  importance  as 
a  contributor  to  the  world's  store  of  knowl- 
edge, and  quite  untrained  in  the  only  work 
he  is  likely  to  do  well,  or  even  have  a  chance 
to  try,  namely,  teaching  in  the  secondary 
schools. 

The  layman,  looking  for  a  teacher  with 
an  up  to  date  equipment  for  his  work, 
may  be  impressed  by  the  doctor's  volumi- 
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nous  treatise,  but  he  will  probably  discover, 
when  it  is  too  late,  that  his  candidate  has  bat 
one  imposing  garment  to  conceal  his  unfit- 
ness for  the  work  required,  or,  worse  still, 
may  find  that  he  does  not  want  to  teach  at 
all,  but  to  investigate. 

It  may  take  several  years  for  such  a  mis- 
fit teacher  to  adjust  himself  to  his  proper 
environment,  and  to  discover  that  it  is 
worth  more  to  be  a  good  neighbor  and  a 
useful  man  in  the  community  than  it  is  to 
be  known  in  Germany. 

In  conclusion,  therefore,  it  seems  to  me 
that  by  the  over-emphasis  of  research  the 
university  is  in  danger  of  sacrificing  the 
sound,  symmetrical  education  of  the  indi- 
vidual for  the  sake  of  a  too  rapid  growth  of 
science.  The  university  student  should  be 
trained  in  the  methods  of  investigation,  be- 
cause it  may  give  him  fertility  and  power, 
not  because  it  is  his  business  or  duty  to 
contribute  something  new  to  the  world's 
store  of  knowledge. 

As  the  value  of  his  contribution  may  or 
may  not  afford  a  measure  of  his  originality 
or  of  his  ability  to  teach,  the  university 
should  not  insist  too  rigidly  on  an  original 
contribution  as  a  requirement  for  the  doc- 
tor's degree,  and  should  eliminate  every 
possible  element  of  chance  that  may  deprive 
the  candidate  of  his  well-earned  license  to 
teach,  or  that  may  unnecessarily  prolong 
his  term  of  apprenticeship. 

The  examination  for  the  doctor's  degree 
should  precede  rather  than  follow  the  ap- 
proval of  a  thesis,  in  order  to  check  too 
early  specialization  and  an  undue  haste  in 
the  publication  of  fragmentary  research 
work. 

The  biological  material  already  available 
for  teaching  should  be  condensed  and  put 
into  logical  order  for  purposes  of  more  di- 
rect instruction,  and  the  educational  re- 
quirements of  the  medical  man,  the  teacher, 
and  the  professional  investigator  should, 
so  far  as  necessary,  be  met  separately. 


The  physiological  and  experimental  Bides 
of  biology  should  receive  greater  attention, 
and  that  kind  of  out-door  work  on  living 
animals  in  their  natural  surroundings,  for 
which  the  marine  and  lake  laboratories 
offer  such  excellent  opportunities,  should  be 
specially  developed,  because  among  other 
reasons,  of  its  bearing  on  the  nature  work 
in  the  public  schools.  The  work  done  in 
thede  laboratories  should  be  formally  recog- 
nized as  part  of  the  requirements  for  the 
higher  degrees,  and  the  laboratories  them- 
selves grafted  on  to  the  university  and  col- 
lege so  as  to  form  as  much  a  part  of  their 
equipment  as  do  the  library  and  museum. 
Results  of  the  greatest  importance  for  bi- 
ology, in  all  its  relations  to  education,  will 
surely  follow  cooperation  in  this  direction. 

Wm.  Patten. 

Dartmouth  Ck)LLEOE. 


AMERICAN  MATHEMATICAL  SOCIETY. 

Tqe  sixth  annual  mee£ing  of  the  Amer- 
ican Mathematical  Society  was  held  at  Co- 
lumbia University  on  Thursday,  December 
28,  1899.  On  the  same  and  the  following 
day  the  Chicago  Section  met  at  the  Univer- 
sity of  Chicago.  Occurring  in  the  holidays, 
these  two  meetings  are  more  easily  attended 
than  those  of  other  seasons,  and  afford 
better  opportunities  for  personal  conference 
and  discussion.  The  annual  meeting  of- 
fers the  additional  interest  of  the  election 
of  officers,  the  presentation  of  annual  re- 
ports which  regularly  bear  testimony  to  the 
remarkable  prosperity  of  the  Society,  and 
the  general  marking  of  the  close  of  one 
year  of  progress  and  the  opening  of  another. 
An  -especially  attractive  feature  of  this 
year's  annual  meeting  was  the  scholarly 
Presidential  Address  of  President  S.  S. 
Woodward  on  *  The  Century's  Progress  in 
Applied  Mathematics. '  This  address,  which 
appears  in  the  present  number  of  Scienck, 
as  well  as  in  the  next  number  of  the 
Bulletin  of  the  Society,  was  delivered  before 
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an  appreciative  audience  of  nearly  eighty 
persons,  the  members  of  the  American  Phys- 
ical Society  attending,  by  invitation,  in  a 
body.  Daring  the  reading  of  the  address 
and  of  Professor  Pupin's  paper,  the  chair 
was  occapied  by  President  H.  A.  Rowland, 
of  the  Physical  Society.  As  predicted  in 
the  report  of  the  October  meeting,  the  rela- 
tions of  these  two  societies  are  becoming 
more  and  more  intimate  and  cordial,  a  ten- 
dency which  cannot  be  too  highly  com- 
mended. The  resnlts  are  mutually  benefi- 
cial. The  attendance  of  members  of  the 
Mathematical  Society  increased  more  than 
seventy  per  cent,  over  last  year,  this  So- 
ciety furnishing  nearly  one-half  of  the  total 
attendance  at  the  meeting  of  both  bodies. 

At  the  annual  election  the  following  ofii- 
cers  and  members  of  the  Council  were 
chosen  :  President,  R.  S.  Woodward;  First 
Vice-President,  E.  H.  Moore ;  Second  Vice- 
President,  T.  S.  Fiske;  Secretary,  F.  N. 
Cole;  Treasurer,  W.  S.  Dennett;  Librarian, 
Fomeroy  Laden  ;  Committee  of  Publication, 
F.  N.  Cole,  Alexander  Ziwet,  F.  Morley ; 
Members  of  the  Council  to  serve  for  three 
years,  Simon  Newcomb,  Oscar  Bolza,  L.  A. 
Wait.  Suitable  resolutions  were  adopted 
on  the  retirement  of  Professor  Jacoby  from 
the  office  of  Treasurer  after  a  service  dating 
from  the  founding  of  the  Society. 

The  Council  announced  the  election  of 
the  following  persons  to  membership  in  the 
Society:  Professor  William  Beebe,  Yale 
University  ;  Dr.  J.  V.  Collins,  State  Normal 
School,  Stevens  Point,  Wis.;  Professor  A. 
K,  Forsyth,  Trinity  College,  Cambridge, 
England;  Professor  M.  W.  Haskell,  Uni- 
versity of  California;  Mr.  C.  A.  Noble, 
Tniversity  of  California  ;  Miss  E.  N.  Mar- 
tin, Ph.D.,  Ardmore,  Pa.;  Mr.  E.  B.  Wilson, 
Yale  University ;  Miss  R.  G.  Wood,  New 
Haven,  Conn.  Four  applications  for  mem- 
bership were  reported.  The  total  member- 
ship of  the  Society  is  now  342,  a  gain  of  27 
daring  the  year.     About  110  papers  were 


presented  before  the  Society  during  the  year 
as  against  83  in  1898. 

The  first  number  of  the  Transactions  is 
now  in  press  and  will  appear  in  January. 
Later  numbers  will  appear  at  intervals  of 
three  months. 

The  following  papers  were  presented  at 
the  Annual  Meeting : 

(1)  Db.  G.  a.  Miller  :  '  Ou  the  groups  which  have 
the  same  groaps  of  isomorphisms.' 

(2)  Professor  Maxime  BdcHEB  :  '  On  regalar  sin- 
gular points  of  linear  differential  equations  of 
the  second  order  whose  coefficients  are  not  nec- 
essarily analytic' 

(3)  Dr.  Virgil  Snyder  :  *  On  cyclical  quartic  sur- 
faces in  siMice  of  n  dimensions.' 

(4)  Dr.  Virgil  Snyder  :  '  On  the  geometry  of  the 
circle.* 

(5)  Mr.  W.  B.  Fite  :  *  A  proof  that  the  commu- 
tator subgroup  of  a  group  may  contain  operators 
which  are  not  commutatprs.' 

(6)  J.  £.  Campbell,  M.A.:  *On  the  types  of 
linear  partial  differential  equations  of  the  sec- 
ond order  (in  three  independent  variables) 
which  are  unaltered  by  the  transformations  of  a 
continuous  group.' 

(7)  Professor  L.  E.  Dickson  :  *  Proof  of  the  ex- 
istence of  the  Galois  field  of  order  p*"  for  every 
integer  r  and  prime  number  p.' 

(8)  Dr.  E.  M.  Blake  :  '  On  plane  movements 
whose  point  loci  are  of  order  not  greater  than 
four. ' 

(9)  Professor  R.  S.  Woodward:  Presidential  Ad- 
dress :  *  The  century's  progress  in  applied 
mathematics.' 

(10)  Professor  M.  I.  Pdpin  :  *  The  propagation  of 
electrical  waves  over  non-uniform  conductors.' 

(11)  Professor  Henry  Taber  :  'The  singular 
transformation  of  a  group  generated  by  infini- 
tesimal transformations. ' 

(12)  Dr.  J.  I.  Hutchinson  :  *  On  certain  relations 
among  the  theta  constants.' 

(13)  Professor E.  O.  Lovett  :  'Singular  solutions 
of  Monge  equations.'         ^       F.  N.  CoLE, 

Columbia  University.  Secretary. 


SCIENTIFIC  BOOKS, 
Everyday  Butterflies,  A  Group  of  Biographies. 
By  Samuel  Hubbard  Scudder.  Boston  and 
New  York,  Houghton,  Mifflin  &  Company. 
1899.  12mo.  Pp.  viii  +  386.  9  plates,  28 
figures  ;  48  figures  in  text.     Price,  $2.00. 
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This  tasteful  little  volume  oontaina  an  ao- 
couDt  of  the  life-history,  habits,  aud  distribution 
of  sixty-two  species  of  the  commoner  butter- 
flies, which  are  found  in  the  Eastern  States  and 
the  Canadian  provinces  of  Quebec  and  Ontario. 
It  is  illustrated  by  nine  plates,  eight  of  which  are 
done  in  colors,  the  other  being  a  carefully  exe- 
cuted and  faithful  representation  in  black  and 
white  of  an  enlargement  of  the  interesting 
chrysalis  of  Feniseca  tarquinius,  the  curious 
aphidivorous  habits  of  the  larva  of  which  are 
fully  explained  by  the  author.  The  illustra- 
tions in  the  text  are  numerous  and  excellent, 
and,  with  the  plates,  will  enable  the  reader  to 
easily  identify  the  species  when  encountered  in 
nature. 

The  study  of  butterflies  is  every  year  gather- 
ing new  devotees,  especially  from  the  rapidly- 
growing  leisure  class,  and  the  ranks  of  the 
young  in  our  schools  and  colleges.  No  field  of 
observation  is  more  accessible  and  interesting, 
and  none  more  likely  to  yield  valuable  results, 
from  the  standpoint  of  the  biologist,  than  that 
of  entomology.  Books,  like  the  one  before  us, 
which  combine  scientific  accuracy  with  a  grate- 
ful flavor  of  the  woods  and  the  fields,  can  not 
fail  to  stimulate  those  who  are  their  happy  pos- 
sessors to  make  researches,  which  will  give 
diarm  and  delight  to  life,  and  may  prove  of 
positive  scientific  interest. 

Everything  which  falls  from  the  pen  of  Dr. 
Scudder  possesses  the  merit  of  literary  grace, 
and,  with  but  very  few  exceptions,  absolute 
scientific  accuracy.  If  any  adverse  criticism  in 
general  could  be  passed  upon  the  writings  of 
our  learned  friend,  it  is  that  in  his  zeal  for  pre- 
cimon  of  description  and  thoroughness  of  treat- 
ment he  at  times  becomes  a  little  prolix.  This, 
however,  is  a  trait  wholly  absent  from  the 
pages  of  the  present  book,  which  are  sprightly 
and  popular  in  style,  while  profoundly  instruc- 
tive. 

Issue  must  be  [taken  with  two  statements 
made  by  the  author  on  page  281.  In  speaking 
of  the  chrysalis  of  Feniseca  tarquinius  he  says  : 
'^  Curiously  enough,  a  similar  ape's  face  is  seen 
in  the  chrysalis  of  an  African  butterfly  of  an- 
other genus  not  very  closely  related  to  Feniseca^ 
and  in  an  Indian  species  of  the  same  Oriental 
genus.      Now,  in  these  two  cases  there  is  a 


strong  probability  that  their  larval  food  is  plant 
lice."  The  reference  is  to  the  chrysalis  of 
Spalgis  a-signaiu^  Holland  =  i8L  lemolea,  H.  H. 
Druce,  which  I  had  the  pleasure  of  describing 
and  figuring  in  Psyche  Vol.  YL,  p.  20X,  Plate 
IV.,  and  to  the  chrysalis  of  Spalgis  epius,  West- 
wood,  described  and  figured  by  Aitken  in  the 
eighth  volume  of  the  Journal  of  the  Bombay 
Natural  History  Society,  Plate  A.  A  careful 
examination  of  the  structural  peculiarities  and 
of  the  preliminary  stages  of  the  genus  Spalgis 
shows  that  it  is  very  closely  related  to  our 
North  American  genus  Feniseca,  and  any  gen- 
eral classification  of  the  lepidoptera  belonging 
to  the  family  LycsenidiB  which  did  not  place 
these  genera  in  propinquity  would  be  in  error. 
The  statement  of  the  author  that  in  the  case 
of  the  two  species  of  Spalgis  mentioned  *'  there 
is  a  strong  probability  that  their  larval  food  is 
plant  lice,''  overlooks  the  fact  that  in  both  cases 
the  aphidivorous  habits  of  the  larvae  have  been 
positively  ascertained. 

Points  like  these  relating  to  the  habits  of  ex- 
otic species,  which  are  only  alluded  to  in  pass- 
ing, do  not  in  the  slightest  degree  affect  the 
value  of  the  book  for  the  circle  of  readers  for 
which  it  is  particularly  intended,  and  it  may  be 
recommended  as  altogether  one  of  the  most 
pleasing  and  instructive  contributions  made  in 
recent  months  to  a  branch  of  science  which  is 
daily  growing  in  importance  and  popularity. 

W.  J.  Holland. 

Gasnegie  Museum,  PinsBuift}. 

Pra<^ical  Exercises  in  Elementary  Meteorology, 

Ginn  &    Co.,  Boston.      1899.      Pp.    xiii  + 

199. 

One  does  not  expect  a  laboratory  manual  to 
be  interesting,  yet  Mr.  Ward's  volume  will 
prove  attractive  reading  to  any  one  interested 
in  the  teaching  of  meteorology.  It  contains 
materials  for  laboratory  work  for  all  school 
ages  and  includes  the  exercises  that  within  a 
few  years  constituted  the  laboratory  work  in 
Mr.  Ward's  course  at  Harvard. 

The  author  does  himself  injustice  when  he 
states  the  object  of  his  book  is  'Ho  lead  the 
pupil  to  the  independent  discovery  of  the  most 
important  facts  in  our  ordinary  weather  con- 
ditions.^'   The  very  judicious  comments  that 
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aeoompany  the  exercises  tend  rather  to  the 
nitioDal  end  of  illustrating  the  laws  of  meteor- 
ology and  the  method  of  meteorological  study. 
The  well-considered  suggestions  to  teachers 
propose  that  in  primary  schools  the  attention  of 
papils  he  called  on  occasion  to  the  more  ohvi- 
ouB  relations  of  the  various  weather  elements 
to  one  another  and  to  us.  This  as  a  preparation 
for  the  exercises  of  this  volume. 

Parts  I.  and  II.  suggest  observations,  instru- 
mental and  uninstrumental,  to  be  made  by  one 
and  another  member  of  the  class  from  day  to 
day  and  kept  in  a  permanent  record  through- 
out grammar  and  high  school  years.  Mr.  Ward 
has  prepared  numerous  questions  designed  to 
bring  out  the  simpler  relations  of  the  various 
elements. 

Part  ni. — ^Exercises  in  the  construction  of 
weather  maps — is  presumably  to  be  used  in 
high  school  years.  A  table  of  meteorological 
data  for  six  consecutive  days  at  all  weather 
bureau  stations  throughout  the  country  is 
printed  at  the  end  of  chapter  lit.  ( not  chapter 
VIII.  y  as  stands  printed  always  in  the  text). 
From  this  pupils  are  to  construct  on  blank 
weather  maps  the  isotherms  and  isobars  for 
each  day  and  the  corresponding  temperature 
and  pressure  gradients.  Other  blank  maps  are 
to  be  filled  out  with  wind  arrows  for  each  day, 
and  still  others  with  the  signs  for  clear  and 
cloudy  sky,  etc.  Besides  these  construction 
exercises  others  are  based  on  the  comparative 
study  of  the  maps  thus  jirawn. 

Part  IV.  contains  Correlations  of  the  Weather 
Elements  and  Weather  Forecasting.  These 
exercises  follow  naturally  on  the  preceding, 
going  to  published  weather  maps  for  their  data 
and  tending  to  illustrate  the  cyclonic  and  anti- 
pyclonic  groups  of  phenomena  and  their  rela- 
tionships. 

These  are  very  valuable  exercises  from  the, 
nature  of  the  results  sought  and  from  the  fact 
that  they  have  that  definite  character  which 
the  young  student  demands.  (Generalities  are 
his  abhorrence,  and  while  all  his  studies  are  in 
the  direction  of  training  to  generalize  from 
sufficient  data  he  must  be  allowed  a  firm  footing 
on  particulars  at  the  outset.  The  demand  that 
he  formulate  a  general  rule  (p.  117)  is  one  that 
would  leave  many  a  high  school  pupil  bewil- 


dered. Perhaps  he  could  do  it  if  told  in  other 
words. 

Some  of  the  problems  in  Part  V.  will  be  be- 
yond the  range  of  many  pupils  for  this  reason 
of  their  general  character.  Moreover,  as  they 
seek  valid  results  on  questions  of  importance, 
such  as  the  relation  of  relative  humidity  to 
the  direction  of  the  wind,  some  use  should  be 
made  of  more  extended  collections  of  data, 
made  more  carefully  than  is  practicable  for 
school  classes.  It  is  a  pity  to  base  inductions 
on  any  but  the  best  of  data.  I  presume  all  who 
are  teaching  young  people  to  make  observa- 
tions are  agreed  that  the  immediate  object  is 
to  train  their  faculties  and  show  them  the 
scientific  method  rather  than  to  acquire  results. 
Indeed,  it  seems  to  me  important  that  pupils 
should  be  led  to  recognize  clearly  the  rude 
character  of  their  work  as  compared  with  good 
standards.  For  this  reason  it  is  especially  de- 
sirable to  avoid  drudging  at  observational  and 
mechanical  work.  Only  so  much  observation 
is  desirable  as  will  help  the  pupil  to  understand 
the  process.  When  it  comes  to  induction  he 
should  use  the  best  results  specialists  have  been 
able  to  produce.  For  similar  reasons  in  some 
of  the  weather  map  exercises  in  Part  III.  use 
might  be  made  of  the  government  maps  rather 
than  of  those  produced  by  the  pupil  himself,  as 
some  of  these  will  be  too  bad  to  use  and  most 
of  them  less  easily  read  than  the  printed  maps. 
I  find  classes  of  18  and  14  years  require  three 
fifty-minute  periods  for  the  first  satisfactory 
production  of  one  day's  isotherms.  To  repro- 
duce six  such  days  and  then  six  more  for 
isobars  and  yet  more  for  other  elements  is  to 
impose  task -work.  Most  teachers  will  be  con- 
tent with  fewer  such  tasks  and  as  soon  as  the 
principle  is  grasped  pass  on  to  use  the  printed 
maps. 

Mr.  Ward  has  not  claimed,  however,  to  give 
us  exercises  in  shape  for  immediate  use,  but 
rather  to  offer  material  from  which  we  could 
select  according  to  our  needs.  The  materials 
he  ofiTers  are  abundant  and  available. 

The  descriptions  of  instruments  are  very 
clear  and  simple,  and  the  historic  notes  and  the 
comments  on  phenomena  and  relations  between 
man  and  the  weather  very  interesting. 

Among  the  instruments  one  is  rather  sur- 
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prised  to  see  the  nepboscope,  nor  is  maker  or 
price  indicated  in  the  list  of  instruments.  It 
is  a  pity  to  put  a  doubly-folded  sheet  like  that 
in  Chapter  III.  in  a  school-book.  It  will  cer- 
tainly be  torn  in  the  first  year.  By  printing  on 
both  sides  one  fold  might  have  been  avoided 
and  there  is  no  good  reason  why  all  the  data 
might  not  have  been  printed  in  the  text  as 
wanted  day  by  day. 

The  fact  that  so  many  problems  are  worked 
out  in  the  book  makes  it  easier  reading  but  will 
require  the  books  to  be  closely  watched  in  the 
class-room. 

The  Weather  Bureau  Meteorological  Tables 
are  inserted  at  the  end  of  the  book  with  an  ex- 
cellent appendix  on  the  '  Ekjuipment  of  a 
Meteorological  Laboratory. ' 

The  book  should  prove  valuable  to  every 
teacher  of  meteorology. 

M.  S.  W.  Jefferson. 

Elmwood,  Mass.,  December  19,  1899. 

Bacteria^  especially  as  they  are  related  to  the 
Economy  of  Nature,  to  Industrial  Processes 
and  to  the  Public  Health.     By  George  New- 
man,  M.D.,  Demonstrator  of  Bacteriology, 
King's  College,  London.    The  Science  Series. 
New  York,  G.   P.  Putnam's  Sons  ;  London, 
John  Murray.     1899.     Pp.  348. 
The  fact  that  bacteria  are  concerned  in  a 
variety  of  natural  processes  and  do  not  devote 
themselves  exclusively  to  the  causation  of  dis- 
ease is  beginning  to  touch  the  popular  imagina- 
tion and  to  create  a  demand  for  treatises  that 
shall  deal  with  the  subject  of  bacteriology  from 
a  general  biological  standpoint  rather  than  a 
strictly  medical  one.     An  attempt  to  meet  this 
need  has  been  made  in  the  present  instance. 
Dr.  Newman  discusses,  under  separate  chapter- 
heads  :    The  Biology  of  Bacteria,  Bacteria  in 
Water,  Bacteria  in  the  Air,  Bacteria  and  Fer- 
mentation, Bacteria  in  the  Soil,  and  Bacteria  in 
Milk,  Milk  Products  and  other  Foods.     These 
six  chapters  cover  239  pages  out  of  348.     A 
chapter  is  then  given  to  The  Question  of  Im- 
munity and  Antitoxins,  which  is  followed,  by 
what  seems  a  singular  inversion,  with  one  on 
Bacteria  and  Disease,  and  the  book  ends  with 
a  chapter  on  Disinfection.    Many  topics  of  great 
interest  are  considered  in  these  pages,  and  the 


author's  selection  of  material  and  mode  of  treat- 
ment will  command  general  approval.      The 
book  is  marred,  however,  by  a  lax  and  involved 
style  and  contains  so  many  errors  of  statement 
as  to  call  seriously  for  revision.     On  page  30, 
for  example,  it  is  stated  that  '*  boiling  for  thirty 
to  sixty  minutes  will  kill   all   bacilli  and  all 
spores,"  and  on  page  79,  ''  moist  heat  at  the 
boiling  point  maintained  for  five  minutes  will 
kill  all  bacteria  and  their  spores."   These  state- 
ments are  not  in  accord  and  neither  is  correct. 
On  page  16  it  is  erroneously  stated  that  ''  3ft- 
erococeus  agilia  is  the  only  coccus  which  has 
flagella  and  active  motion."   In  the  description 
of  Van  Ermengem*s  method  of  staining  flagella 
(p.  63)  it  is  probably  through  a  typographical 
slip  that  a  25.5  per  cent,  solution  of  silver  ni- 
trate is  recommended,  and  surely  the  use  of 
boric  acid  in  place  of  osmic  acid  in  the  fixing 
bath  is  an  unusual  procedure.     It  is  hardly  a 
careful  form  of  statement  to  refer  to  the  power 
of  the  tetanus  bacillus  to  produce  disease  as  its 
*  regular  function  '  (p.  32).   The  author's  defini- 
tion of  the  antitoxin  unit  (p.  263)  is  incorrect. 
It  is  not  necessary  to  multiply  instances,  but  it 
is  to  be  hoped  that  subsequent  editions  may 
find  some  of  these  blemishes  removed,  since 
they  unquestionably  impair  the  value  of  an 
otherwise  interesting  and  useful  book. 

Two  examples  of  the  author's  somewhat 
enigmatic  style  may  be  given:  ^*Yet,  whilst 
this  general  fact  is  true,  we  must  emphasize  at 
the  outset  the  possibility  and  practicability  of 
securing  absolutely  pure  sterile  milk.  B^cently 
some  milking  was  carried  out  under  strict  anti- 
septic precautious,  with  the  above  sterile  re- 
sult" (p.  181).  '*  Budding  occurs  in  some  kinds 
of  yeast,  and  would  be  classified  by  some  au- 
thorities under  spore  formation,  but  in  practice 
it  is  so  obviously  a  '  budding '  that  it  may  be  so 
classified"  (p.  16).  E    O    J 

A  Treatise  on  Crystallography,  By  W.  J.  Lewis, 
M.A.,  Professor  of  Mineralogy  in  the  Uni- 
versity of  Cambridge.  Cambridge  Natural 
Science  Manuals,  Geological  Series.  Cam- 
bridge :  At  the  University  Press.  1899.  4to. 
Pp.  xii  +  612. 

This  new  text-book  of  crystallography  pre- 
sents the  modern  views  as  to  the  classification  of 
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crystals  based  on  the  principles  of  symmetry. 
It  is  devoted  exclusively  to  the  geometrical  re- 
lations of  crystal  forms  and  to  methods  of  de- 
termining these  relations  and  of  representing 
them  graphically. 

Id  the  first  nine  chapters  the  general  proper- 
ties of  crystals  are  described,  including  very 
foil  discussions  of  symmetry  relations  and  of  the 
properties  of  zones.  The  discussion  is  geomet- 
rical rather  than  analytical  and  follows  more  or 
less  closely  the  treatises  of  Miller  and  Story- 
Maskelyne.  In  Chapters  YI.  and  VII. ,  treating 
of  crystal  drawing  and  methods  of  projection, 
DO  mention  is  made  of  the  gnomonic  projection, 
which  now  occupies  an  important  place  in  crys- 
tallographic  discussion. 

The  treatment  of  the  general  optical  and 
physical  properties  of  crystals  of  the  different 
systems  contained  in  Chapter  X.  is  very  brief 
and  seems  hardly  adequate  in  a  work  of  this 
character. 

Chapters  XI.  to  XVIII.  are  devoted  to  de- 
scriptions of  the  thirty -two  classes  of  crystals. 
The  classification  of  these  types  is  essentially 
that  of  Groth.  A  feature  of  this  part  of  the 
work  is  the  presentation  of  a  great  many  ex- 
amples of  crystals  of  various  substances  in  each 
class,  each  crystal  being  worked  out  in  detail 
with  all  the  logarithmic  computations  necessary 
for  the  determination  of  its  elements  and  the 
indices  of  its  forms.  Directions  for  drawing 
the  forms  are  also  not  infrequently  given  after 
their  determination,  and  a  great  deal  of  useful 
information  in  practical  crystallography  may 
be  found  scattered  through  these  examples. 
But  their  number  seems  rather  more  than 
necessary,  adds  very  much  to  the  bulk  of  the 
book  and  so  scatters  the  desired  information  as 
to  reduce  its  usefulness.  ^ 

In  the  final  chapter  on  Goniometers  but  scant 
justice  is  done  to  the  theodolite  goniometer,  no 
reference  being  made  to  the  admirable  graphic 
methods  of  discussing  measurements  made  with 
it  developed  by  Federow  and  Goldschmidt. 

A  complete  index  concludes  the  volume. 
The  excellent  typography  and  text  figures  de- 
serve a  word  of  praise. 

The  book  hardly  commends  itself  to  begin- 
ners in  crytallography,  being  too  elaborate  in 
its  treatment  and  too  mathematical  in  its  pres- 


entation.    Its  greatest  service  will  be  to  more 

advanced  students  doing  practical  work  in  the 

study  of  crystals. 

C.  Palaohb. 

SCIENTIFIC  JOURNALS  AND  ARTICLES. 
The  contents  of  the  American  Journal  of  Sci- 
ence for  January  are  as  follows : 

'  Products  of  the  Explosion  of  Acetylene,'  by  W.  G. 
Mixture. 
'  Glaoiation  of  Central  Idaho,'  by  O.  H.  Stone. 
'Pogonia  Ophioglossoides,'  by  T.  Holm. 

*  Graftonite,  a  new  ^Mineral  from  Grafton,  New 
Hampshire,  and  its  Intergrowth  with  Triphylite,'  by 
S.  L.  Penfield. 

*  Explorations  of  the  Albatross  in  the  Pacific  Ocean,' 
by  A .  Agassiz. 

^  Analyses  of  Italian  Volcanic  Rocks,  II.' ;  by  H. 
S.  Washington. 

*  Constitution  of  the  Ammoniam  Magnesium  Arse- 
niate  of  Analysis,'  by  M.  Austin. 

The  Astrophysical  Journal  for  December  con- 
tains the  following  articles : 

*  Robert  Wilhelm  Bunsen,'  by  Henry  Crew. 
'The  Wave-Length  of  the  Corona  Line,' by  C.  A. 

Young. 

'Density  of  Close  Double  Stars,'  by  Alexander 
Roberts. 

'  The  Densities  of  the  Variable  Stars  of  the  Algol 
Type, '  by  Henry  Norris  Russell. 

'  Note  on  the  Spectrum  of  P.  Cygni^^  by  A.  B^lopol- 
sky. 

'Apparatus  and  Method  for  the  Photographic 
Measurement  of  the  Brightness  of  Surfaces,'  by  J. 
Hartmann. 

'The  Great  Sun-Spot  of  September,  1898,' by  J. 
Fenyi. 

'  A  Spectroscope  of  Fixed  Deviation,'  by  Ph.  Pellin 
and  Andr^  Broca. 

'  Researches  on  the  Arc-Spectra  of  the  Metals,'  by 
B.  Hasselberg. 

The  contents  of  Appleion's  Popular  Science 
Monthly  for  January  include  '  The  Advance  of 
Astronomy  in  the  Nineteenth  Century,'  by  Sir 
Robert  Ball,  '  The  Applications  of  Explosives,' 
by  Professor  C.  E.  Munroe,  'Scenes  on  the 
Planets,'  by  Mr.  Garrett  P.  Serviss,  Professor 
Warden  '  Naturalism  and  Agnosticism,'  by  Mr. 
Herbert  Spencer,  and  '  Old  Rattler  and  the  King 
Snake,'  by  President  David  Starr  Jordan.  The 
Monthly  is  somewhat  altered  in  appearance,  and 
the  price  is  $3.00  per  annum.  We  trust  that  its 
influence  may  be  correspondingly  increased. 
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St.  Nicholas  magazine,  which  is  so  popular 
with  young  people  and  has  on  the  whole  exer- 
cised such  an  excellent  influence,  will  with  the 
new  year  add  a  department  of  natural  history, 
under  the  editorship  of  Mr.  Edward  F.  Bigelow, 
editor  of  Popular  Science.  Six  pages,  monthly, 
will  be  devoted  to  this  new  department.  Two 
of  these  will  be  given  up  to  the  out- door  world ; 
two  more  to  indoor  study  and  research,  both  in 
nature  and  science ;  one  to  correspondence  from 
the  children;  and  one  to  a  department  of 
'  Questions  and  Answers.* 


SOCIETIES  AND  ACADEMIES. 
PHILOSOPHIOAL  80CIBTT  Or  WABHINOTOK. 

The  annual  meeting  of  the  Society  was  held 
at  the  Cosmos  Club  on  December  23, 1899.  The 
usual  reports  of  the  Secretaries  and  Treasurer 
were  read  and  an  Amendment  to  the  Constitu- 
tion proposed  at  the  last  annual  meeting  was 
adopted.  By  this  action  inembership  in  the 
General  Committee  is  subject  to  new  condi- 
tions as  far  as  the  ex- Presidents  of  the  Society 
are  concerned. 

The  election  of  officers  for  the  coming  year 
resulted  as  follows : 

President :  G.  M.  Sternberg,  Surgeon  General  T7.  8. 
A. ;  Vice-Presidents :  H.  8.  Pritohett,  Saperintendent 
Const  and  Geodetio  Survey  ;  C.  D.  Waloott,  Director 
Geologioal  Survey  ;  L.  P.  Ward,  GeologicarSnrTey  ; 
Richard  Rathbnn,  Smithsonian  Institution  ;  Secreta- 
ries :  J.  E.  Watkins,  National  Mnsenm ;  £.  D.  Pres- 
ton, Coast  and  Geodetio  Sarvey  ;  Oeneral  Commiiiee : 
Cyrus  Adler,  Library  of  Congress  ;  W.  A.  DeCaindry, 
War  Department ;  J.  H.  Gore,  Columbia  University  ; 
G.  W.  Littlebales,  Navy  Department ;  H.  M.  Paul, 
Naval  Observatory  ;  F.  W.  True,  National  Museum  ; 
C.  K.  Wead,  Patent  Office ;  I.  Winston,  Coast  and 
Geodetio  Survey;  C.  F.  Marvin,  Weather  Bureau. 

E.  D.  Preston, 
Secretary. 

BCIBNOfi    CLUB    OF    THE  UNIVERSITY  OF 

WISCONSIN. 

The  December  meeting  of  the  Science  Club 
of  the  University  of  Wisconsin  was  held  on  the 
evening  of  December  18th,  the  program  of  the 
evening  being  a  paper  by  Mr.  S.  M.  Babcock, 
dealing  with  thd  fat  globules  of  milk. 


Mr.  Babcock  stated  that,  although  the  fat 
globules  of  milk  were  discovered  about  two 
hundred  years  ago,  no  accurate  knowledge  of 
their  structure,  number  or  size  was  gained 
until  quite  recently.  Two  hypotheses  have 
been  advanced  regarding  their  structure.  One 
is  that  they  are  surrounded  by  a  thin  membrane 
of  albuminous  matter  which  prevents  their 
uniting  when  they  come  into  contact  and  pro- 
tects them  from  the  solvent  action  of  ether 
when  this  is  shaken  with  milk,  unless  a  little 
acid  or  alkali  is  first  added  to  dissolve  the 
membrane.  The  other  hypothesis  holds  that 
the  globules  are  free  particles  of  fat  emulsified 
with  the  serum.  It  was  shown,  that  all  phe- 
nomena which  have  been  considered  to  favor  a 
membrane  are  such  as  occur  also  In  artificial 
emulsions,  where  no  true  membrane  can  exist 
if  the  fat  globules  are  as  small  as  those  of  milk, 
and  it  was,  therefofe,  concluded  that  milk  is 
an  emulsion.  The  method  of  counting  fat 
globules  by  means  of  capillary  tubes  was  de- 
scribed and  the  circumstances  which  affect 
their  number  and  size  were  discussed  with  the 
aid  of  lantern  slidea.  ^^  ^  ^^^^ 

THE  ACADEMY  OF  SCIENCE  OF  ST.   LOUIS. 

At  the  meeting  of  the  Academy  of  Science  of 
St.  Louis  of  December  18,  1899,  Dr.  Amand 
Ravold  addressed  the  Academy  on  the  neces- 
sity and  means  of  filtering  and  otherwise  puri- 
fying water,  especially  with  reference  to  freeing 
it  from  bacteria,  for  municipal  purposes.  The 
speaker  explained  the  sand-bed  filter  system  as 
used  in  Germany  and  England,  and  the  Amer- 
ican mechanical  system,  represented  by  two 
commercial  devices.  The  Wormser  filter  plate 
was  also  described  and  its  characteristics  were 
considered.  William  Trelease, 

Recording  Secretary. 


DISCUSSION  AND  CORRESPONDENCE. 

observations  with  the  meridian  circle. 

To  THE  Editor  of  Science:  In  reading 
Professor  Keeler's  most  interesting  report  upon 
the  results  of  the  Lick  Observatory,  as  printed 
in  Science  for  November  10,  1899,  I  find  a 
statement  on  page  669  which,  if  not  a  misprint, 
eclipses  all  work  of  a  similar  character. 
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In  connection  with  that  portion  touching 
upon  the  Meridian  Circle,  Professor  Keeler 
states  that  during  the  year  ending  last  Septem- 
ber, and  upon  106  nights,  6000  ohservations 
were  made  with  the  Meridian  Circle. 

Now  the  question  I  would  submit,  and  upon 
which  I  would  request  information,  does  Pro- 
fessor Keeler  wish  it  understood  that  6000 
star  places  were  observed  in  that  time,  or  are 
these  numbers  of  observations  made  up  of  the 
determination  of  the  right  ascension,  declina- 
tion, nadir  point,  coUimation,  level  and  azimuth, 
each  individual  determination  of  these  quanti- 
ties to  be  counted  as  one  observation  ? 

The  above  figures  give  as  a  nightly  average  67 
observations,  and  from  my  experience  four  or 
five  observations  per  hour — I  mean  a  complete 
determination  in  both  right  ascension  and  decli. 
nation,  when  one  is  net  working  with  an  assist- 
ant and  not  in  zone  work — ^is  about  the  limit. 

When  it  is  taken  into  consideration  that  one 
observer  sets  his  circle,  reads  four  microscopes, 
observes  nine  or  eleven  transits,  makes  two  or 
more  bisections  in  zenith  distance,  and  records 
all  these,  reads  his  level  at  least  once  every 
hour,  observes  his  coUimation  twice  in  an  even- 
ning's  work,  an  average  of  57  observations  per 
night  is  almost,  if  not  quite,  unrivaled. 

But,  as  I  said  before,  perhaps  what  Professor 
Keeler  wished  to  convey  by  the  word  '  observa- 
tions '  is  not  what  I  have  construed  it,  a  com- 
plete determination  of  the  two  coordinates  of 
the  star  place,  but  may  contain  two,  three  or 
four  quantities,  which  he  calls  observations. 

Geo.  a.  Hill. 

Naval  Obssbvatobt,  Washington,  D.  C. 

note  on  thb  fobeooinq  lbttbb  bt  pbofe880b 

HILL. 

In  the  part  of  my  report  to  which  Professor 
Hill  refers  in  his  letter,  one  observation  means 
one  complete  determination  of  both  coordinates 
of  a  star.  A  complete  observation  of  the  nadir 
(zenith)  point  and  level  is  also,  in  accordance 
with  the  usual  custom,  counted  as  one  observa- 
tion. CoUimation  and  flexure  determinations 
and  fnire  readings  have  not  been  included. 

A  reference  to  our  records  for  the  year  cov- 
ered by  my  report  shows  that  the  average  num- 
ber of  stars,  completely  observed  in  both  coor- 


dinates during  this  period  by  Professor  Tucker, 
was  fifty  per  night.  With  an  assistant  reading 
the  microscopes  the  avei'age  number  was  sixty- 
two  per  night  of  from  four  to  five  working 
hours.  The  observations,  as  shown  by  their 
probable  errors  on  complete  reduction,  are  of 
the  highest  order  of  precision. 

Doubtless  this  is  quick  work,  but  I  believe 
that  it  is  by  no  means  of  unprecedented  rapidity. 
It  is  moreover  obvious  that  a  comparison  of  the 
work  of  different  instruments,  on  the  basis  of 
such  figures  as  those  given  by  Professor  Hill, 
may  be  quite  misleading,  since  the  rapidity  with 
which  observations  can  be  made  depends  largely 
on  the  character  of  the  work  which  is  being  done. 
With  a  full  list  like  that  of  Mr.  Tucker's  during 
the  past  year,  the  stars  culminate  more  rapidly 
than  they  can  be  observed,  so  that  the  list  has 
to  be  gone  over  several  times.  The  rate  of 
observation  then  depends  upon  the  observer's 
quickness  and  skill.  With  a  list  which  con- 
tains many  gaps,  stars  have  to  be  waited  for, 
and  the  rate  depends  upon  the  list  alone. 

James  E.  Eeelbb. 

dabk  lightning. 

To  THE  Editob  of  SCIENCE  :  My  attention 
was  drawn  to  Mr.  CI  ay  den's  work  by  an  article 
in  Nature  in  which  reference  was  made  to  a 
communication  in  one  of  the  photographic 
journals.  The  note  in  the  Philosophical  Maga- 
zine I  had  somehow  overlooked. 

Mr.  Clayden  in  his  letter  states  that  he  was  un- 
able to  obtain  any  results  with  the  calcium 
light  or  with  sunlight,  and  suggests  that  there 
may  exiut  some  difference  between  light  from 
such  a  source  and  a  source  whose  excitement  is 
electrical,  and  that  it  is  not  safe  to  assume  that 
the  time  factor  is  the  only  one,  until  the  image 
of  some  non-electrical  source  has  been  reversed. 
I  cannot  see  much  difference  between  the  cal- 
cium light  and  the  arc,  for  in  both  we  are  deal- 
ing with  an  incandescent  solid.  To  settle  the 
matter  definitely  I  have  repeated  the  experi- 
ment with  the  revolving  disc,  using  a  calcium 
light,  and  obtained  perfect  reversed  images  of 
the  slit  on  the  first  trial.  Mr.  Clayden's  failure 
to  get  reversal  with  sources  other  than  the  spark 
was  due,  I  imagine,  to  a  too  long  exposure.  The 
duration  must  be  something  less  than  1  / 15000 
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sec.     The  exact  point  at  which  the  reversing 

action  begins  can  be  easily  determined  by  the 

revolving  disc,  and  will  be  investigated  shortly 

by  one  of  our  students. 

R.  W.  Wood. 

SCIENCE  IN  THE  DAILY   PRESS. 

To  THE  Editor  of  Science  :  In  view  of  the 
appearance  of  several  articles  in  the  daily  press 
relating  to  the  case  of  the  rapid  calculator, 
Arthur  Griffith,  and  purporting  to  be  written 
by  us,  we  beg  to  say  that  we  have  written  no 
such  article  and  have  seen  neither  copy  nor 
proof  of  any  such  article.  We  have  given  to 
reporters,  when  asked  to  do  so,  the  principal 
facts  reported  before  the  Psychological  Associa- 
tion. The  published  accounts  have  varying 
degrees  of  accuracy,  a  few  of  them  being  sub- 
stantially correct.  We  are  impelled  to  make 
this  disavowal,  for  the  reason  that  in  some 
instances  we  are  represented  as  making  claims 
in  regard  to  the  case  which  we  have  never 
made.  Persons  interested  are  referred  to  the 
Proceedings  of  the  Psychological  Association 
and  to  the  fuller  statement  of  results  presently 

to  appear. 

E.  H.  Lindley, 

Wm.  L.  Bryan. 

University  of  Indiana,  Jan.  4,  1900. 

*  newspaper  science.' 

To  the  Editor  of  Science  :  Some  weeks  ago 
in  Science,  and  more  recently  in  The  Psycho- 
logical  BevieWj  Professor  J.  H.  Hyslop  con- 
demned in  rather  sweeping  terms  what  he 
called  '  newspaper  science.'  He  was  incited  to 
do  so  by  the  publication  of  an  erroneous  and 
annoying  report  about  himself.  But  while  his 
irritation  was  certainly  justified,  his  utterances 
were  a  trifle  indiscriminate.  And  it  is  due  both 
to  the  daily  press,  which  he  thus  censures,  and 
to  the  readers  of  your  pages  that  attention  be 
called  to  this  fact. 

It  is  true  that  certain  papers  indulge  in  un- 
truthful and  sensational  stories  about  scientific 
men  and  scientific  discoveries.  But  there  are 
others  that  do  not.  To  classify  these  two  kinds 
of  newspapers  together  betrays  a  lack  of  careful 
observation,  or  a  wrong  use  of  the  logical  fac- 
ulty ;    perhaps  both.      Such  a  proceeding  is 


hardly  worthy  of  a  man  who  pretends  to  a 
strictly  scientific  method  in  his  ordinary  work. 
The  fact  is  that,  though  they  are  only  too 
scarce,  one  can  easily  find  both  newspapers  and 
newspaper  men  who  possess  as  keen  a  percep- 
tion of  the  eternal  beauty  of  truth,  and  are  ani- 
mated by  as  lively  a  sense  of  responsibility  to 
the  public,  as  the  average  professional  scientist. 
A  wider  recognition  of  this  fact  is  needed,  not 
merely  in  the  interests  of  justice,  but  in  those 
of  science  also. 

Now  the  number  of  persons  who  read  tech- 
nical reports  and  periodicals— astronomical, 
electrical,  engineering,  medical,  psychological, 
and  sq  on — is  only  about  one-hundredth,  or 
only  a  thousandth,  as  great  as  those  who  see 
only  the  daily  papers.  The  vast  majority  of 
people  could  not  understand  this  literature, 
anyhow.  It  needs  interpretation  and  adapta- 
tion to  popular  comprehension.  The  daily  paper, 
therefore,  forms  a  highly  important  medium  of 
communication  between  the  original  investigator 
and  the  general  public  ;  and,  for  better  or  for 
worse,  it  will  always  perform  that  function.  If, 
then,  men  who  are  themselves  engaged  in  scien- 
tific researches  of  value  to  mankind,  or  are 
identified  with  institutions  devoted  to  the  de- 
posit of  scientific  collections,  would  abstain 
from  aiding  papers  that  are  notoriously  reckless, 
and  encourage  by  word  and  definite  favors  those 
which  treat  scientific  matters  intelligently,  con- 
scientiously and  accurately,  they  would  promote 
the  diffusion  of  knowledge  to  a  far  greater  de- 
gree than  is  now  possible,  and  check  the  very 
abuses  of  which  Professor  Hyslop  complains. 
Not  merely  in  their  comments,  but  also  in  their 
active  policy,  professional  scientists  can  do 
much  to  reform  'newspaper  science'  if  they  will. 

Amateur. 
New  York,  January  5,  1900. 


BOTANICAL  NOTES. 
A  NEW  SOUTHERN  FLORA. 

Professor  Tracy  has  prepared  a  little  book 
under  the  title  of  *  Flora  of  the  Southern  United 
States'  for  use  with  Bergen's  < Elements  of 
Botany  '  (Ginn  &  Company),  which  is  intended 
to  be  used  as  an  elementary  manual  for  field 
work  in  systematic  botany  in  the  public  schools. 
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The  aathor  recognizes  the  fact  that  ''the ability 
to  identify  and  name  plants  is  not  the  object  of 
botanical  stady,  but  it  is  a  great  assistance  in 
attaining  the  knowledge  which  the  true  student 
of  botany  is  seeking — an  understanding  of  the 
laws  of  life  in  the  vegetable  kingdom.''  He 
has  made  it  possible  by  means  of  keys  and  easy 
descriptions  for  the  beginner  to  obtain  some 
ideas  as  to  how  plants  are  classified,  what 
botanists  think  as  to  the  relationship  of  plant 
groups,  and  how  to  proceed  in  identifying  an 
onknown  plant.  As  far  as  it  goes  the  book  is 
a  modern  presentation  of  taxonomic  botany. 
It  deals  with  seed-plants  only.  Even  the  ferns 
80  commonly  included  in  manuals  of  this  kind 
are  not  included,  while  the  pupil  gets  no  hint 
whatever  of  anything  lower  in  the  scale  of 
plant  life.  This  is  a  mistake,  but  a  very  com- 
mon one,  in  botanical  manuals,  and  we  must 
perhaps  overlook  it  for  the  present.  It  is 
pleasant  to  find  a  modern  sequence  of  families 
(Engler  and  Prantl's)  and  a  strictly  modem 
Domenclature. 

A  NEW  BOTANICAL  JOURNAL. 

With  the  December  number  the  first  volume 
of  Rhod4)ra,  the  new  journal  devoted  to  -  the 
botany  of  New  England,  was  completed.  The 
idea  of  a  local  botanical  journal  of  high  grade 
was  a  novelty,  and  its  progress  during  the  year 
was  watched  with  much  interest.  Now  at  the 
end  of  its  first  volume  we  may  look  over  what 
it  has  accomplished  and  judge  as  to  whether 
a  geographical  limit  is  a  wise  one  to  be  placed 
upon  the  field  of  a  scientific  journal.  By  far 
the  greater  number  of  articles  deal  with  flower- 
iDg  plants,  and  are  systematic  rather  than  mor- 
phological, although  the  latter  are  by  no  means 
wanting.  The  ferns  and  mosses  receive  scanty 
notice,  while  the  algfe  and  fungi  are  the  sub- 
ject of  frequent  papers  and  notes.  Many  of 
these  papers  have  much  more  than  local  inter^ 
est,  and  might  with  propriety  have  appeared  in 
any  botanical  journal.  Of  course,  there  are 
some  '  local  notes,'  some  papers  on  *•  noteworthy 
plants,'  some  on  '  rare  plants,'  and  some  '  addi- 
tions' to  local  floras.  There  is  little  if  any  of 
that  species  splitting  which  is  too  often  the  bane 
of  local  botany.  The  editorial  announcement 
of  a  year  ago  stated  that  special  attention 


would  be  given  ''to  such  plants  as  are  newly 
recognized  or  imperfectly  known  within  our 
limits,  to  the  more  precise  determination  of 
plant  ranges,  to  brief  revisions  of  groups  in 
which  specific  and  varietal  limits  require  further 
definition,  to  corrections  upon  current  manuals 
and  local  floras,  to  altitudinal  distribution,  plant 
associations  and  ecological  problems."  '  Ferns, 
mosses  and  thallophy  tes '  were  promised  a  share 
of  attention.  It  is  to  the  credit  of  the  manage- 
ment that  the  program  outlined  at  the  outset 
has  been  so  well  carried  out.  Rhodora  has  shown 
that  a  geographically  limited  scientific  journal 

may  be  successful  and  useful. 

Charles  E.  Bbssey. 

The  University  of  Nebraska. 


THE  CONFERRING  OF  UNIVERSITY  DEGREES 
BY  THE  SMITHSONIAN  INSTITUTION. 

The  Chairman  of  the  Senate  Committee  on 
the  District  of  Columbia,  Mr.  McMillan,  intro. 
duced,  on  January  2d,  a  bill  entitled  ''An  act 
to  authorize  the  regents  of  the  Smithsonian 
Institution  to  confer  certain  degrees  and  for 
other  purposes.**     It  provides  : 

"  That  the  regents  of  the  Smithsonian  be,  and 
they  are  hereby,  authorized  to  appoint  a  board 
of  five  examiners,  who  shall,  with  the  approval 
of  the  said  regents,  prepare  and  publish  a 
schedule  of  courses  of  studies  preparatory  to  the 
degrees  of  master  of  arts,  master  of  science, 
doctor  of  philosophy  and  doctor  of  science. 
The  said  examiners  shall  from  time  to  time  hold 
examinations  in  the  City  of  Washington  for  the 
said  degrees  ;  and,  on  the  satisfactory  comple- 
tion by  any  candidate  of  the  prescribed  course 
of  studies  for  either  of  the  above  mentioned 
degrees,  shall  recommend  such  a  candidate  to 
the  regents  of  the  Smithsonian  Institution  for 
such  degrees.  The  said  regents  are  hereby  au- 
thorized to  confer,  under  suitable  regulations, 
the  degrees  above  mentioned  and  also  the  hon- 
orary degree  of  doctor  of  laws.  Provided, 
That  no  person  shall  be  accepted  as  a  candidate 
for  the  degree  of  master  of  arts  or  of  doctor  of 
philosophy  who  has  not  completed  a  course  of 
study  at  least  equivalent  to  the  course  of  study 
required  of  candidates  for  corresponding  de- 
grees in  the  most  advanced  universities  in  the 
United  States ;   and  provided  further,  That  the 
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degree  of  doctor  of  laws  shall  be  conferred  on  no 
more  than  five  persons  in  any  one  calendar  year. 

''Sec.  2.  The  members  of  the  board  of  ex- 
aminers shall  hold  office  during  the  pleasure  of 
the  regents  of  the  Smithsonian  Institution. 
Each  examiner  shall  devote  his  entire  time  to 
the  duties  of  instruction  and  examination  as- 
signed to  him  by  the  said  regents,  and  shall 
receive  a  salary  of  $4,000  per  annum,  except 
that  the  chairman  of  the  board  shall  receive  a 
salary  of  $5,000  per  annum. 

''Sec.  8.  The  said  regents  shall  also  appoint, 
subject  to  appropriations  by  Congpress,  such 
minor  offices,  and  shall  establish  such  rules, 
regulations  and  forms  as  may  be  necessary  to 
carry  out  the  purposes  of  this  act.  They  shall 
also  establish  a  schedule  of  reasonable  fees  to 
be  paid  by '  candidates  for  examination  for 
degrees,  which  fees  shall  be  paid  into  the 
treasury  of  the  United  States  to  the  credit  of 
the  Smithsonian  Institution. 

"Sec.  4.  The  said  regents  are  hereby  au- 
thorized to  accept  and  to  administer  any  be- 
quest or  gift  of  real  or  personal  property  which 
may  be  made  to  them  to  establish  lectureships, 
to  endow  chairs  of  instruction,  to  establish  fel- 
lowships, scholarships  or  prizes,  to  purchase 
land,  to  erect  buildings,  or  otherwise  to  carry 
out  the  provisions  of  this  act. 

"Sec.  6.  The  sum  of  $50,000,  or  so  much 
thereof  as  may  be  necessary,  is  hereby  appro- 
priated out  of  any  monies  in  the  treasury  not 
otherwise  appropriated,  to  be  expended  as  other 
public  monies  appropriated  for  the  use  of  the 
Smithsonian  are  expended  to  carry  out  the 
purposes  of  this  act.'' 


THE  UNIVERSITY  OF  NEBRASKA. 

At  the  December  meeting  of  the  Regents  of 
the  University  of  Nebraska,  no  election  was 
made  of  a  chancellor  to  fill  the  vacancy  caused 
by  the  resignation  of  Dr.  George  MacLean,  in 
July.  The  committee  on  chancellor  asked  for 
more  time. 

Dr.  Bessey,  acting  chancellor,  reported  upon 
the  condition  of  the  University.  Six  hundred 
and  twenty- two  new  students  entered  the  Uni- 
versity during  the  fall  term,  and  at  the  present 
time  there  are  registered  in  all  departments 


1660  students,  this  not  including  the  students 
present  in  the  summer  session,  nor  those  regis- 
tered in  the  School  of  Music  and  School  of  Ag- 
riculture (short  course).  The  total  registration 
for  the  year  will  probably  reach  about  2100. 
The  registrations  in  scientific  work  are  as  fol- 
lows :  Botany,  153 ;  Chemistry,  526 ;  Ento- 
mology, 25;  Geology,  100;  Physics,  348;  Zo- 
ology, 160 ;  in  technical  lines.  Civil  Engineer- 
ing, 54 ;  Electrical  Engineering,  70 ;  Mechanical 
Engineering,  251  ;  in  languages,  German,  629 ; 
Greek,  172  ;  Latin,  407  ;  French,  328  ;  Eng- 
lish, 1556;  History,  570;  Political  Science, 
215;  Law,  151. 

Among  the  material  improvements  during 
the  year  are  the  steam  tunnels  for  carrying 
steam  heat  to  the  different  halls  on  the  campus^ 
the  completion  of  the  interior  work  on  Mechanic 
Arts  Hall,  and  the  erection  of  '  Experiment 
Station  Hall,'  and  an  additional  power  plant — 
the  two  buildings  last  named  being  on  the  Uni- 
versity Farm. 

In  accordance  with  a  report  made  by  a  com- 
mittee of  the  faculty,  the  regents  designated 
exactly  the  constitution  of  the  faculties  of  the 
two  four-year  colleges  ('Letters'  and  'Sci- 
ence '). 

On  Acting  Chancellor  Bessey 's  recommenda- 
tion, plans  were  ordered  drawn  with  reference 
to  the  eventual  removal  of  the  University  from 
its  present  site  in  the  city  to  its  domain  in  the 
suburbs  known  as  the  '  University  Farm. '  Early 
removal  is  not  contemplated,  but  all  buildings 
and  other  improvements  on  this  domain  are  to 
be  made  hereafter  with  reference  to  the  future 
removal  of  the  University  to  its  new  site. 

The  acting  chancellor  called  attention  to  the 
desirability  of  continuing  the  University  work 
throughout  the  year,  as  is  done  in  the  Univer- 
sity of  Chicago,  and  the  regents  appointed  a 
committee  to  investigate  the  matter  and  to 
report  at  a  future  meeting. 

Dr.  William  W.  Hastings  was  given  a  short 
leave  of  absence  to  enable  him  to  make  an- 
thropometric investigations  in  northern  Mexico. 
Professor  Nicholson,  for  many  years  head  pro- 
fessor of  Chemistry,  was  given,  on  his  request, 
a  leave  of  absence  for  one  year,  beginning  Jan- 
uary 1,  1900.  During  his  absence  Dr.  John 
White  is  head  professor  of  the  department. 
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RECENl     ADDITIOm    TO     THE    AMERICAN 

MUSEUM. 

Thb  second  portion  of  the  Cope  collection 
oontainiDg  the  Fishes,  Amphibia  and  Beptilia 
has  recently  been  acquired  by  the  American 
Moseam  of  Natural  History  as  the  munificent 
gift  of  President  Jesup.     It  includes  350  de- 
scribed species,  represented  in  the  majority  of 
cases  by  the  type  specimens.     The  Amphibian 
collection  is  from  the  Permian   formation  of 
Texas,  and  represents    many  years'  work  by 
Cummings  and  other  collectors.      There  are 
also  large  numbers  of  primitive  reptiles  belong- 
ing to  the  Proganausauria  and  other  groups. 
The  Trias  is  fairly  well  represented,  mainly  from 
Pennsylvania.     The  Jura  is  represented  by  col- 
lections both  from  the  Colorado  Sandstones  and 
from  the  Como  Beds.     The  former  are  the  most 
valuable  and  in  the  most  complete  condition,  in- 
dnding,  especially,  the  type  of  Camarasaurvs 
and  types  of  other   genera  which  Professor 
Cope  described  but  never  worked  up.     The 
Kansas  Cretaceous  is  represented  by  a  very 
large  collection   of  Mosasaurs  and  Pterosaurs 
m  fikirly  good  condition  and  including  many  of 
Cope's  types.  From  the  Laramie  is  an  especially 
fine  Hadrosaur,  a  complete  skeleton  of  Diclo- 
nins  capable  of  being  mounted,  also  remains  of 
the  Ceratopsia.     From  other  parts  of  the  Mes- 
ozoic  and  from  the  Tertiary  are  a  great  variety  of 
reptile  remains  more  or  less  complete,  including 
some  fine  Belodontia,  Crocodilia  and  Chelonia. 
This  supplements  the  very  large  reptilian  col- 
lection already  made  by  the  American  Museum 
which  will  now  be  worked  up  for  the  first  time. 
At  the  same  time  there  has  been  presented  to 
the  Museum,  by  Messrs.   Havemeyer,   Iselin, 
Dodge,  James  and  Osborn,  the  valuable  Pam- 
pean  collection  purchased  by  Professor  Cope  at 
the  Paris  Exposition  of  1878.     This  was  the 
firat  large  exhibition  in  Europe  from  the  Argen- 
tine Republic ;  it  includes  several  entire  skele- 
tons, especially  those  of  the  great  sabre-tooth 
tiger,  Maehaerodu9^  and  of  Le$hdon^  and  parts 
of  the  skeleton  of  Toxodon,  also  the  carapace 
of  several  of  the  armored  Edentates.     This 
collection  was.  mounted  for  exhibition  in  Paris 
and  very  carefully  packed  at  the  time  of  its 
purchase  by  Professor  Cope ;  it  has  never  been 
anboxed  sinoe. 


Dr.  O.  P.  Hay,  formerly  of  the  Field  Colum- 
bian Museum,  who  for  some  time  past  has  been 
working  in  the  National  Museum,  has  accepted 
a  position  in  the  American  Museum  as  Assistant 
Curator  of  Vertebrate  Paleontology  and  will  be 
especially  engaged  in  the  arrangement  of  the 
Cope  Mesozoic  collection ;  he  will  enter  upon 
his  duties  January  15th. 


b 


SCIENTIFIC  NOTES  AND  NEWS, 

Mk.  G.  K.  Gilbebt,  of  the  U.  S.  Geological 
Survey,  has  been  elected  president  of  the  Ameri- 
can Association  for  the  Advancement  of  Science, 
to  fill  the  vacancy  caused  by  the  death  of  Pro- 
fessor Edward  Orton. 

With  the  close  of  the  yearf  Assistant  Charles 
A.  Schott,  who  for  nearly  fifty  years  has  been 
the  distinguished  and  energetic  chief  of  the 
Computing  Division  of  the  Coast  and  Geodetic 
Survey,  retired  from  that  important  position 
in  order  to  devote  his  whole  time  to  special 
scientific  work.  Under  Mr.  Schott' s  careful 
supervision  and  training  has  developed  a  corps 
of  skilled  computers  equalled  by  no  other 
scientific  bureau.  To  his  labors,  perhaps,  more 
than  to  any  other  one  man's,  is  due  the  high 
scientific  character  of  the  results  which  the 
Survey  has  given  to  the  world.  The  completion 
last  year  of  the  great  arc,  begun  over  a  quarter 
of  a  century  ago,  marks  an  epoch  in  the  history 
of  the  Division,  and,  the  beginning  of  the  tri' 
angulation  on  the  98th  meridian,  would  seem 
to  be  a  fitting  occasion  for  relieving  Mr.  Schott 
of  the  burden  which  he  has  borne  for  so  many 
years.  His  official  career  has  been  coincident 
with  the  development  of  the  Survey,  and  his 
untiring  zeal  and  fidelity  have  done  much  to 
bring  about  its  present  standard.  Assistant 
Schott  will  now  devote  himself  to  the  discussion 
of  the  eastern  oblique  arc  (Maine  to  Louisiana) 
and  a  similar  arc  in  California.  His  successor 
is  Assistant  John  F.  Hayford,  who  for  several 
months  past  has  occupied  the  position  of  In- 
spector of  G^detic  work,  and  has  thus  had 
general  supervision,  under  the  Superintendent's 
direction,  of  the  field  geodetic  operations.  His 
assumption  of  the  duties  of  chief  of  the  Com- 
puting Division  in  addition  to  his  previous 
duties  gives  him  the  supervision  of  the  geodetic 
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operations  from  the  inception  of  the  plans  and 
the  beginning  of  the  field  work  to  the  publica- 
tion of  the  results,  igi  arrangement  which,  doubt- 
less, will  be  conducive  to  e£Qicient  cooperation 
of  the  field  and  ofBlce  and  to  prompt  publication 
of  results.  Mr.  Hayford  has  had  eight  years' 
experience  with  the  Survey  both  in  field  ser- 
vice and  office  work,  and  has,  therefore,  re- 
ceived excellent  preparation  for  his  present 
position. 

Invitationb  have  now  been  sent  for  the  me- 
morial meeting  in  honor  of  the  late  Dr.  Daniel 
Garrison  Brinton,  to  be  held  in  the  hall  of  the 
Historical  Society  of  Pennsylvania,  Philadel- 
phia, on  Tuesday  evening,  January  16th.  The 
American  Philosophical  Society  issues  the  invi- 
tations on  the  paft  of 

The  University  of  Pennsylvania,  The  Academy  of 
Natural  Soienoes,  The  Numismatic  and  AntiqTiarian 
Society,  The  Historioal  Society  of  Pennsylvania,  The 
Geographical  Society  of  Philadelphia,  The  Oriental 
Club  of  Philadelphia,  Jefferson  Medical  College,  The 
American  Association  for  the  Advancement  of  Science, 
The  Smithsonian  Institution,  The  Bureau  of  Amer- 
ican Ethnology,  The  United  States  National  Museum, 
The  Anthropological  Society  of  Washington,  The 
American  Folk-lore  Society,  The  American  Anti- 
quarian Society,  The  New  Jersey  Historioal  Society, 
The  New  York  Historical  Society,  The  American 
Oriental  Society,  The  Wyoming  Historical  and  Geo- 
logical Society,  The  Chester  County  Historioal  So- 
ciety, The  American  Museum  of  Natural  History,  The 
Field  Columbian  Museum,  The  Peabody  Museum  of 
American  Arohssology  and  Ethnology,  The  Peabody 
Institate  of  Arts  and  Sciences,  The  Loyal  Legion. 

The  statue  of  Lavoisier,  to  be  erected  in 
Paris,  will  probably  be  unveiled  in  July  of  this 
year.  The  international  subscription  amounted 
to  98,000  francs. 

Sia  BiCHABD  Thobne  Thorne,  K.C.B., 
F.R.S.,  principal  medical  officer  to  the  Local 
Government  Board  of  England,  and  distin- 
guished for  his  labors  on  behalf  of  public  health, 
has  died  at  the  age  of  58  years. 

President  MgKinley  has  designated  the 
following  officials  to  represent  the  United 
States  Grovernment  at  the  International  Medical 
Congress,  which  meets  in  Paris,  in  connection 
with  the  Exposition,  August  2d,  next,  and  to 
the  congress  of  hygiene  and  demography, 
which  assembles  at  the  same  place,  August  10th: 


For  the  army  Surgeon  General  Sternberg  and 
Surgeon  LaGarde ;  for  the  navy,  Surgeon  Gen- 
eral Van  Beypen ;  for  the  marine  hospital  ser- 
vice. Surgeon  General  Wyman  and  Passed  As- 
sistant Surgeon  Bosenau. 

Mr.  Frank  Leney,  of  the  Geological  Depart- 
ment of  the  British  Museum,  has  been  appointed 
assistant  curator  of  the  Norwich  Museum. 

Dr.  Labourand  has  been  appointed  director 
of  a  laboratory  newly  established  by  the  Munici- 
pal Council  of  Paris,  his  chief  duties  being  to 
make  inspections  of  the  city  schools  with  a  view 
to  diseases  of  the  skin. 

The  position  of  chemist,  New  York  State 
Board  of  Health,  will  be  filled  on  or  about 
January  27th.  The  examination  will  consist 
entirely  of  practical  questions  relating  to  analy- 
sis of  food  products  and  questions  relating  to 
experience  and  training  of  the  candidates. 

At  a  meeting  of  the  American  Ethnological 
Society,  held  December  19th,  at  the  American 
Museum  of  Natural  History,  the  following 
officers  were  elected  for  the  ensuing  year : 

President^  Mr.  Morris  E.  Jesup  ;  First  Vice-Presi- 
dent, General  Grant  Wilson  ;  Second  Viee-Presideni, 
Professor  Franz  Boas ;  Recording  Secretary,  Livings- 
ton Farrand  ;  Corresponding  Secretary,  Marshall  H. 
Saville  ;  Treasurer,  Mr.  Frederick  Hyde,  Jr. 

The  Australasian  Association  for  the  Advance- 
ment of  Science  is  holding  its  annual  meeting 
this  week  at  Melbourne,  under  the  presidency 
of  Mr.  R.  L.  J.  EUery. 

The  eighth  International  Greological  Congpress 
will  be  held  in  Paris  from  August  16th  to  26th. 
The  sessions  will  be  divided  into  four  sections, 
as  follows  :  (1)  General  and  technical  geology ; 
(2)  stratigraphy  and  paleontology ;  (8)  miner- 
alogy and  petrography  ;  (4)  economic  geology 
and  hydrography. 

The  New  York  State  Museum  has  recently 
acquired  from  Mr.  C.  J.  Sarle  an  interesting 
collection  of  several  hundred  specimens  repre- 
senting a  new  crustacean  fauna  from  dark  shales 
at  the  base  of  the  Salina  beds  of  western  New 
York.  These  contain  numerous  species  of  the 
merostoms  Eurypterus  Pterygotus  and  other 
genera,  which  have  not  before  been  observed. 

The  German  Imperial  Government  will  con- 
tribute an  annual  subsidy  of  $5,000  toward  the 
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Institute  of  Tropical  Hygiene,  to  be  opened  at 
Hamburg  on  October  Ist. 

Mb.  Marshall  H.  Sayillb  left  New  York 
on  December  22d  for  Mexico  to  conduct  archseo- 
logical  investigations  for  the  department  of  an- 
thropology of  the  American  Museum  of  Natural 
History. 

Pbofbssob  Fbedebigk  Starr,  of  the  Uni- 
Tersity  of  Chicago,  is  on  an  exploring  trip  in 
Mexico  to  continue  his  anthropological  re- 
searches. 

Reuter's  Agency  announces  that  the  expe- 
dition of  Baron  Toll,  organized  for  the  explora- 
tion of  the  New  Siberia  Islands  and  Sannikoff 
Land,  to  which  no  man  has  yet  penetrated, 
will  set  out  in  June  next  from  a  Norwegian 
port,  whence  it  will  proceed  to  the  mouth  of  the 
Lena,  on  the  banks  of  which  river,  at  a  point 
above  the  town  of  Yakutsk,  it  will  pass  the 
winter.  During  the  summer  of  1901  the  expe- 
dition will  begin  its  explorations  towards  the 
north,  picking  up  en  route  a  detachment  which 
will  be  sent  forward  from  the  main  body  dur- 
ing March,  with  a  sufficient  supply  of  dogs. 

The  Smithsonian  Institution  has  issued  a  cata- 
logue of  its  publications  available  for  distribu- 
tion in  December,  1899.  The  catalogue  can 
probably  be  obtained  on  application,  and  should 
be  in  the  hands  of  men  of  science,  as  many 
valuable  papers,  reprints  and  monographs  can 
be  secured  at  a  comparatively  small  price. 

The  publishers,  MM.  Georges  Carr^  and  C. 
Naud,  3  rue  Racine,  Paris,  propose  to  issue  an 
Atwuaire  dee  McUhSmaticiens,  containing  the 
names,  addresses,  etc.,  of  all  who  are  engaged 
in  studying  or  teaching  mathematics.  The  pub- 
lishers ask  the  cooperation  of  all  mathemati- 
cians, who  are  requested  to  forward  their  names 
and  addresses. 

Nature  reports  that  the  Brussels  Academy  of 
Sciences  has  awarded  the  prize  of  six  hundred 
francs,  for  an  important  contribution  to  geom- 
etry, to  M.  L6on  Autonne,  of  the  University  of 
Lyons.  The  prize  of  six  hundred  francs  for  ana- 
tomical and  systematic  investigations  of  insects 
of  the  group  Apterygota  (Thysanura  and  Col- 
lembola)  has  been  awarded  to  M.  Victor  Willem, 
of  the  University  of  Ghent.  M.  F.  KeelhofT, 
of  tiie  same  University,  has  been  awarded  the 


Prix  Charles  Lemaire  (interest  on  twenty-five 
thousand  francs)  for  a  work  entitled  ^  Note  sur 
le  travail  des  forces  61astiques.'  The  decennial 
prize  of  five  thousand  francs  for  botanical  sci- 
ence has  been  awarded  to  Professor  Alfred  Cog- 
niaux ;  and  a  prize  of  the  same  value  for  chem- 
istry and  physics  has  been  given  to  Professor 
Louis  Henry.  To  fill  vacancies  caused  by  death, 
the  Academy  has  elected  as  foreign  associates 
in  the  section  of  mathematics  and  physics,  Sir 
G.  G.  Stokes,  Professor  Moissan  and  Professor 
Jordan.  In  the  section  of  natural  sciences,  M. 
C.  Yanlair  has  been  elected  a  membre  titulaire, 
Professors  Pelsen  eer  an  d  Gravis  have  been  elected 
correspondents,  and  Sir  John  Murrfty  and  M. 
Maupas  have  been  elected  associates. 

The  Berlin  correspondent  of  the  London 
Times  states  that  the  plan  and  details  are  now 
published  of  the  vessel  which  is  being  built  at 
the  Howaldt  Shipbuilding  Yard  at  Kiel  for  the 
German  Antarctic  expedition.  The  ship  in 
question  will  be  built  of  wood,  the  only  mate- 
rial strong  and  elastic  enough  to  resist  the  pres- 
sure of  the  ice.  In  form  she  will  be  somewhat 
rounder  than  the  Franij  and  will  not  fall  away 
towards  the  keel  in  the  same  manner.  It  will 
be  remembered  that  at  the  Geographical  Con- 
gress in  Berlin,  Dr.  Nansen  himself  expressed 
the  opinion  that  the  shape  of  the  Fram  would 
not  be  suitable  for  the  heavy  weather  of  the 
southern  seas.  In  order  to  strengthen  the  ship 
against  the  pressure  of  the  ice,  the  middle  deck 
will  be  built  very  nearly  on  the  level  of  the 
water-line.  Protection  against  floating  ice  will 
be  afforded  by  a  triple  coating  of  oak,  pitch- 
pine  and  South  American  greenwood,  and  the 
bow  and  stern  will  be  especially  protected  by 
steel  bands.  The  length  of  the  ship  will  be 
about  46  meters,  the  breadth  between  10  and  11 
meters,  and  the  draught  about  five  meters.  She 
will  be  constructed  to  carry  coal  and  other  stores 
sufficient  for  three  years,  and  will  contain  ac- 
commodation for  five  scientific  observers,  five 
officers  and  a  crew  of  about  20  men.  Each  of 
the  scientific  travelers  and  each  of  the  officers 
will  have  his  own  cabin.  Four  rooms  will  be 
assigned  to  the  crew.  The  engine  and  the 
boiler  will  be  placed  in  the  stern,  between  the 
living  rooms.  The  center  of  the  ship  will  be 
occupied  by  the  rooms  for  scientific  work  and 
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the  forecastle  will  contain  space  for  50  Arctic 
dogs.  The  ship  will  he  rigged  as  a  three-masted 
schooner.  Two  steam  winches  will  serve  the 
anchor  and  will  also  be  used  for  scientific  pur- 
poses. The  ship  will  be  illuminated  through- 
out with  electric  light.  The  Howaldt  Ship- 
building Yard,  which  is  under  a  contract  to 
have  the  ship  built  by  the  1st  of  May,  1901, 
and  fitted  out  not  later  than  the  end  of  August, 
1901,  has  already  begun  the  construction.  A 
model  of  the  vessel  will  be  shown  at  the  Paris 
Exhibition. 

Legtubbs  given  or  about  to  be  given  before 
the  Boyal  Institution,  London,  are  as  follows  : 
Mr.  0.  Vernon  Beys,  six  Christmas  lectures 
(specially  adapted  for  young  people)  on  Fluids 
in  motion  and  at  rest ;  Professor  E.  Bay  Lan- 
kester,  twelve  lectures  on  the  Structure  and 
classification  of  fishes ;  Dr.  W.  H.  B.  Bivers, 
three  lectures  on  the  Senses  of  primitive  man  ; 
Professor  H.  H.  Turner,  three  lectures  on  Mod- 
dern  astronomy  ;  Dr.  Charles  Waldstein,  three 
lectures  on  Becent  excavations  at  Argive  He- 
rsBum  (in  Greece),  three  lectures  by  Sir  Hubert 
H.  Parry ;  Mr.  W.  L.  Courtney,  three  lectures 
on  the  Idea  of  tragedy  in  ancient  and  modem 
drama ;  the  Bight  Hon.  Lord  Bayleigh,  six  lec- 
tures on  Polarized  light.  The  Friday  evening 
meetings  will  begin  on  January  19th,  when  a 
discourse  will  be  given  by  the  Bight  Hon.  Lord 
Bayleigh,  on  Flight ;  succeeding  discourses  will 
probably  be  given  by  the  Hon.  C.  A.  Parsons, 
Professor  J.  Beynolds  Green,  Mr.  H.  Warring- 
ton Smyth,  Professor  J.  H.  Poynting,  Major 
Bonald  Boss,  Professor  Frank  Clowes,  Sir  Ben- 
jamin Stone,  M.P.,  Professor  J.  Arthur  Thom- 
son, Sir  A.  Noble,  Professor  Dewar  and  others. 


UNIVERSITY  AND  EDUCATIONAL  NEWS, 

'HLbl,  John  D.  Bockefelleb  has  given  $100,- 
000  to  Columbia  University  to  endow  the  chair 
of  psychology. 

Mb.  Andbew  Cabneqie  has  given  $800,000 
to  Cooper  Union,  New  York  City,  and  $200,000 
has  been  contributed  by  Abram  S.  Hewitt  and 
Mr.  Edward  Cooper.  This  will  enable  the 
Union  to  establish  courses  in  mechanic  arts. 

Btbaousx  Uniybbsitt  reeeives  $25,000  by 


the  will  of  the  late  Erastus  F.   Holden,   of 
Syracuse. 

Thb  Italian  Parliament  has  voted  a  sum  of 
1,800,000  lire  for  the  erection  of  new  buildings 
for  the  University  of  Bologna. 

Pbesidbnt  J.  M.  Cbafts,  of  the  Masaaohu- 
setts  Institute  of  Technology,  has  presented  his 
resignation,  to  take  efifect  at  the  dose  of  the 
present  academic  year.  In  his  letter  of  resigna- 
tion, he  says:  ''My  reasons  for  taking  this 
step  at  the  time  are  founded  upon  my  desire  to 
return  to  purely  scientific  occupations.  My 
term  in  office  has  shown  me  the  wide  field  of 
educational  problems,  both  within  and  outside 
the  Institute,  which  should  be  studied,  and  I 
have  found  that  such  studies  and  the  perform- 
ance of  administrative  duties,  although  not  in 
themselves  burdensome,  leave  little  freedom 
for  the  pursuit  of  experimental  science.  A 
choice  must  be  made  between  administrative 
and  scientific  occupations,  and  it  is  the  latter 
which  I  wish  to  choose." 

Edwin  GbantDexteb,  A.M.  (Brown),  Ph.D. 
(Columbia),  now  of  the  State  Normal  College, 
Greeley,  Colo.,  has  been  elected  professor  of 
pedagogy  in  the  University  of  Illinois. 

Mb.  E.  M.  Blake,  Ph.D.,  who  was  recently 
elected  to  an  honorary  fellowship  in  mathe- 
matics at  Cornell  University,  has  entered  upon 
his  work  there.  Mr.  Blake  received  his  doc- 
tor's degree  from  Columbia  University  in  1893, 
after  which  he  spent  two  years  there  as  instruc- 
tor in  Barnard  College.  He  spent  the  year 
'95-' 96  as  a  student  in  Leipzig,  Berlin  and  G^t- 
tingen,  and  in  '96-' 98  was  instructor  in  math^ 
matics  in  Purdue  University.  Since  leaving 
Purdue,  Dr.  Blake  has  been  a  student  in  Paris ; 
his  investigations  thus  far  have  been  chiefly  in 
kinematics. 

By  a  recent  Ministerial  decree,  M.  SergC(}e- 
vich,  whose  unpopularity  with  the  students  of 
the  University  of  St.  Petersburg  is  said  to  have 
been  one  of  the  chief  causes  of  the  disturbances 
that  have  occurred  among  them,  has  been  re- 
lieved of  his  functions  as  Rector  of  the  Univer- 
sity of  St.  Petersburg.  He  has  been  succeeded 
by  Professor  Holmstein,  who  is  credited  with 
liberal  tendencies. 
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THE  CENTUBTS  PB0GBES3  IN  APPLIED 

MATHEMATICS. 

II. 

Another  qaestion  of  widely  general,  and 
of  peoaliar  mathematical  interest,  is  tbe 
problem  first  attacked  by  Fourier,  of  the 
distribation  and  consequent  effects  of  the 
earth's  internal  heat.  The  most  interest- 
ing phase  of  this  question  is  that  which  re- 
lates to  the  time  that  has  elapsed  since  the 
crust  of  the  earth  became  stable  and  suffi- 
ciently cool  to  support  animal  life.  It  is 
now  nearly  forty  years  since  Lord  Kelvin* 
startled  geologists  especially  by  telling  them 
that  Fourier's  theory  of  heat  conduction  for- 
bids anything  like  such  long  intervals  of 
time  as  they  were  in  the  habit  of  assigning 
to  the  aggregate  of  paleontological  phe- 
nomena. On  several  occasions  since  then 
Kelvin  has  restated  his  arguments  with  a 
cogency  that  has  silenced  most  geologists  if 
it  has  not  convinced  most  mathematicians. 
Quite  recently,  however,  the  question  has 
become  somewhat  less  one-sided,  since  ge- 
ologists and  paleontologists  are  beginning 
to  defend  their  positionsf  while  that  of 

*In  a  memoir  *0n  tbe  seoular  oooling  of  the 
earth,'  Trans.  Boyal  Society  of  Edinburgh,  1862. 
Kepablished  in  Kelvin  and  Tail's  Treatise  on  Na- 
tural Philoeophy,  appendix  D.  Kelvin's  latest  paper 
on  this  subject  is  entitled  '  The  age  of  the  earth  as 
an  abode  fitted  for  life,'  and  is  pablished  in  Philo- 
sophical Magazine,  January,  1899 ;  also  in  Science, 
May  12,  1899. 

tSee  Professor  T.  C.  Chamberlin's  paper,  ^'Lord 
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Kelvin  is  being  attacked  from  the  mathe- 
matical Bide.*  My  own  views  on  this  sub- 
ject were  expressed  somewhat  at  length  ten 
years  ago,  in  the  address  already  referred 
to,  and  it  seems  unnecessary  here  to  go 
into  the  matter  any  further  than  to  reaffirm 
my  conviction  that  the  geologists  have  ad- 
duced the  weightier  arguments.  Beautiful 
as  the  Fourier  analysis  is,  and  absorbingly 
interesting  as  its  application  to  the  problem 
of  a  cooling  sphere  f  is,  it  does  not  seem  to 
me  to  afford  anything  like  so  definite  a 
measure  of  the  age  of  the  earth  as  the  visible 
processes  and  effects  of  stratification  to 
which  the  geologists  appeal.  In  short,  the 
only  definite  results  which  Fourier's  analysis 
appears  to  me  to  have  contributed  to  knowl- 
edge concerning  the  cooling  of  our  planet 
are  the  two  following,  namely :  first,  that 
the  process  of  cooling  goes  on  so  slowly  that 

KeWin's  addresB  on  the  age  of  the  earth  aS'  an  abode 
fitted  for  life,'  Science,  Jane  30,  1899 ;  alao 
8ir  Archibald  Qeikie's  presidential  address  to  Geo- 
Ic^oal  Section  of  the  British  Association  for  the  Ad- 
Tanoement  of  Science,  Dover  meeting,  1899. 

*  Notably  by  Professor  John  Perry.    See  Naiurt^ 
January  3,  and  April  18,  1895. 

1 1  have  recast  this  problem  of  Fonrier  in  two 
papers  published  in  the  AfvaalB  of  Mathematia^  Vol. 
III.,  pp.  75-88  and  pp.  129-144.  The  solution  there 
given  is  the  only  one,  so  far  as  I  am  aware,  which 
lends  itself  to  computation  for  all  values  of  the  time 
in  the  history  of  cooling.  A  point  of  much  mathe- 
matical interest  on  which  this  solution  depends  is  the 
equivalence  of  the  two  following  series  : 


ru  = 


IT 


=  (^') 


•  •  Sin  mr  —  , 

^0 


In  these  u  is  the  temperature  at  a  distance  r  from  the 
center  of  the  sphere  at  any  time  t;  Uq  is  the  initial 
uniform  temperature  of  the  sphere  ;  Tq  is  the  radius  of 
the  surface  of  the  sphere  ;  a*  is  the  diflusivity,  supposed 
oonstant ;  and  m  =  rj  {2  y  t  ),  t}io=  r^l  (2a^  t  ).  It 
will  be  observed  that  when  the  first  series  (which  is 
Fourier's)  converges  very  slowly,  the  second  converges 
very  rapidly,  and  vice  versa.  It  will  be  seen  also, 
that  the  series  refuse,  as  they  should,  to  give  values  of 
the  temperature  corresponding  to  negative  values  of 
the  time. 


nothing  less  than  a  million  years  is  a  suit- 
able time  unit  for  measuring  the  historical 
succession  of  thermal  events ;  and  secondly, 
that  this  process  of  cooling  goes  on  substan- 
tially as  if  the  earth  possessed  neither  oceans 
nor  atmosphere. 

It  was  the  well-founded  boast  of  Laplaca 
in  the  early  part  of  the  century  that  astron- 
omy is  the  most  perfect  of  the  sciences;* 
and  expert  contemporary  opinion,  as  we 
have  seen  in  the  case  of  no  less  a  personage 
than  Oreen,  agreed  that  the  'M6caniqae 
C6ieste '  left  little  room  for  further  advances. 
Indeed,  it  would  appear  that  the  complete- 
ness and  the  brilliancy  of  the  developments 
of  celestial  dynamics  during  the  half  century 
ending  with  1825  (the  period  of  Laplace's 
activity)  completely  overshadowed  all  other 
sciences  and  retarded  to  some  extent  the 
progress  of  astronomy  itself.  The  stupend- 
ous work  of  Laplace  was  chiefly  theoretical, 
however,  and  he  was  content  in  most  cases 
with  observational  data  which  accorded 
with  theory  to  terms  of  the  first  order  of 
approximation  only.  He  was  probably  not 
BO  profoundly  impressed  as  men  of  science 
at  this  end  of  the  century  are  with  the  ne- 
cessity of  testing  a  theory  by  the  most 
searching  observational  means  available. 
In  fact,  in  elaborating  his  methods  and  in 
applying  his  theories  to  the  members  of  the 
solar  system,  it  has  been  essential  for  his 
disciples,  to  display  a  degree  of  ingenuity 
and  a  persistence  of  industry  worthy  of  the 
master  himself.  But  the  prerequisite  to 
progress  in  celestial  mechanics  consisted 
not  so  much  in  following  up  immediately 
the  lines  of  investigation  laid  down  by 
Laplace,  as  in  perfecting  the  methods  and 
in  increasing  the  data  of  observational  as- 
tronomy. 

*  '^  L' Astronomic,  par  la  dignity  de  son  objet  et 
par  la  perfection  de  ses  theories,  est  le  plus  beau 
monument  de  Pesprit  humain,  le  titre  le  plus  noblo 
deson  intelligence.''  Systems  du  Monde,  £d.,  1884, 
p.  486. 
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The  development  of  this  branch  of  science 
along  with  the  development  of  the  closely 
related  science  of  geodesy,  is  a  work  essen- 
tially of  the  present  ceqtnry,  and  must  be 
attributed  chiefly  to  the  German  school  of 
astronomers  led  by  Gauss  and  Bessel.  It 
18  to  these  eminent  minds,  as  well  known 
in  pure  as  in  applied  mathematics,  that  we 
are  indebted  for  the  theories,  and  for  the 
most  advantageous  methods  of  use,  of  in- 
strumental appliances,  and  for  the  refined 
proceflsee  of  numerical  calculation  which 
aecare  the  best  results  from  observational 
data.  It  is  a  fortunate  circumstance,  per- 
haps, considering  the  irreverence  which 
aome  modern  pure  mathematicians  show 
for  numerical  computations,  that  Gauss  and 
Beesel  began  their  careers  long  before  the 
resistless  advent  of  the  theory  of  functions 
and  the  theory  of  groups. 

The  story  of  the  opportune  discovery  of 
the  planet  Ceres,  as  related  by  Gauss  him- 
self in  the  preface  to  his  Theoria  Motus 
Corpornm  CoBlestium,  is  well  known;  but 
it  is  less  well  known  that  the  merit  of  this 
magnificent  work  lies  rather  in  the  model 
groaps  of  formulas  presented  for  the  precise 
namerical  solution  of  intricate  problems 
than  in  the  facility  afforded  for  locating  the 
more  obscure  members  of  the  solar  system. 
Indeed,  the  works  of  Gauss  and  Bessel  are 
everywhere  characterized  by  a  clear  rec<^- 
nition  of  the  important  distinction  between 
those  solutions  of  problems  which  are,  and 
those  which  are  not,  adapted  to  numerical 
calculation.  They  showed  astronomers  how 
to  systematize,  to  expedite,  and  to  verify 
arithmetical  operations  in  ways  which  were 
alone  adequate  to  the  accomplishment  of 
the  vast  undertakings  which  have  since 
been  completed  in  mathematical  geodesy 
and  in  sidereal  astronomy. 

Among  the  most  important  contributions 
of  these  authors  to  geodesy  and  astronomy 
in  particular,  and  to  the  precise  observa- 
tional sciences  in  general,  is  that  branch 


of  the  theory  of  probability  called  the 
'  method  of  least  squares.'  *  No  single  ad- 
junct has  done  so  much  as  this  to  perfect 
plans  of  observation,  to  systematize  schemes 
of  reduction,  and  to  give  definiteness  to 
com  puted  results.  The  effect  of  the  general 
adoption  of  this  method  has  been  somewhat 
like  the  effect  of  the  general  adoption  by 
scientific  men  of  the  metric  system  ;  it  has 
furnished  common  modes  of  procedure, 
common  measures  of  precision,  and  com- 
mon terminology,  thns  increasing  to  an 
untold  extent  the  availability  of  the  price- 
less treasures  which  have  been  recorded  in 
the  century's  annals  of  astronomy  and 
geodesy. 

When  we  pass  from  the  field  of  observa- 
tional astronomy  to  the  more  restricted  but 
more  intricate  field  of  dynamical  astron- 
omy, it  is  apparent  that  Laplace  and  his 
contemporaries  quite  underestimated  the 
magnitudes  of  the  mathematical  tasks  they 
bequeathed  to  their  successors.  Laplace, 
almost  unaided,  had  performed  the  un- 
paralleled feat  of  laying  down  a  complete 
outline  of  the  '  system  of  the  world '  ;  but 
the  labor  of  filling  in  the  details  of  that 
outline,  of  bringing  every  member  of  the 
solar  system  into  harmony  at  once  with  the 
simple  law  of  gravitation  and  with  the 
inexorable  facts  of  observation,  is  a  still 
greater  feat  which  has  taxed  the  combined 
efforts  of  the  most  acute  analysts  and  the 
most  skillful  computers  of  the  preceding 
and  present  generation. 

It  is  impossible  within  the  limits  of  a 
semi- popular  address  to  do  more  than  men- 
tioa  in  the  most  summary  way  the  extraor- 
dinary contributions  to  dynamical  astron- 
omy made  especially  during  the  present 

'Ganas's  fandamental  paper  in  this  Bubjeot  is 
^'Theoria  oombinatioiiis  observationnm  erroribns 
minimis  obnoxiee/' and  dates  from  1821.  Werke, 
Band  IV. 

BessePs  nnmeroas  oontribntions  to  this  subject  are 
foand  in  his  '*  Abhandlangen''  cited  above. 
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half  century,  contributions  alike  formid- 
able by  reason  of  their  bulk  and  by  reason 
of  the  complexity  of  their  mathematical 
details.  An  account  of  the  theory  of  the 
perturbative  function,  or  of  the  theory  of 
the  moon,  for  example,  would  alone  require 
space  little  short  of  a  volume.*  To  men- 
tion only  the  most  conspicuous  names, 
there  is  the  pioneer  and  essentially  pre- 
requisite work  of  the  illustrious  Gauss  and 
the  incomparable  Bessel.  There  is  the  re- 
markable work  of  the  brilliant  Leverrier 
(1811-1877),  and  the  not  less  brilliant 
Adams  (1819-1892),  f  well  known  to  popu- 
lar fame  by  reason  of  what  may  be  called 
their  mathematical  discovery  of  the  planet 
Keptune.  Then  came  the  monumental 
^  Tables  de  la  Lune '  %  from  the  arithmetical 
laboratory  of  the  indefatigable  Hansen ; 
and  this  marvellous  production  was  quickly 
followed  (1860)  by  the  equally  ponder- 
ous, and  mathematically  more  important, 
'  Th6orie  du  Mouvement  de  la  Lune  '§  from 
the  pen  of  the  admirably  fertile  and  indus- 
trious Delaunay.  And  finally,  there  is  the 
still  more  elaborate  work,  bringing  this 
great  problem  of  the  solar  system  well-nigh 
to  completeness  of  solution,  which,  by 
common  consent,  is  credited  to  the  two  pre* 
ceding  presidents  of  the  American  Math- 
ematical   Society.  ||     Probably  no  mathe- 

*A  good  aooonnt  of  the  progress  in  dyuamioal 
astronomy  from  1842  to  1867  is  given  by  Delaanay  in 
'Bapport  sur  les  Progr^  de  I'Astronomie,'  Paris, 
1867. 

t  The  papers  of  Adams  have  been  edited  by  Pro- 
tessor  W.  G.  Adams  and  supplied  with  a  biographical 
memoir  by  Professor  J.  W.  L.  Glaisher,  under  the 
title  *  Soientifio  Papers  of  John  ConchjAdams/  Gam- 
bridge,  at  the  University  Press,  Vol.  I.,  1896. 

X  Published  by  the  British  government  in  1857. 

i  Mhaoires  de  VAeadSmie  des  Sciences  de  Vlnsiitut  Im- 
phial  de  France,  Tomes  XXVIII.,  XXIX. 

II  For  an  aooonnt  of  the  more  recent  work  of  Gyld^n 
and  Poinoar^,  reference  is  made  to  the  presidential  ad- 
dress of  Dr.  G.  W.  Hill,  *' Remarks  on  the  progress 
of  celestial  mechanics  since  the  middle  of  the  cen- 
tury '' ;  Bulletin  American  MaiJumatieal  Society ^  2d 
series.  Vol.  II.,  No.  5,  p.  125. 


matico-physical  undertakings  of  the  century 
have  yielded  so  many  definite,  quantitative 
results  to  the  permanent  stock  of  knowl- 
edge as  the  researches  in  dynamical  as- 
tronomy. 

But  notwithstanding  the  astonishing  de- 
gree of  perfection  to  which  this  science  has 
been  brought,  there  are  still  some  outstand- 
ing discrepancies  which  indicate  that  the 
end  of  investigation  is  yet  a  long  way  off. 
The  moon,  which  has  given  astronomers  as 
well  as  other  people,  more  trouble  than  any 
other  member  of  the  solar  system,  is  still 
devious  to  the  extent  of  a  few  seconds  in  a 
century.  The  earth,  also,  it  is  suspected, 
is  irregular  as  a  time-keeper  by  a  minute 
but  sensible  amount;*  while  it  has  been 
proved  recently  by  the  exquisite  precision 
of  modern  observations,  that  the  earth's 
axis  of  rotation  wanders  in  a  complex  way 
through  small  but  troublesome  angles  from 
its  mean  position,  thus  causing  variations 
in  the  astronomical  latitude  of  a  place.f 

*  The  effect  of  tidal  friction  on  the  speed  of  rotation 
of  the  earth  appears  to  have  been  first  explained  by 
Ferrel  in  a  '  Note  on  the  influence  of  the  tides  in 
causing  an  apparent  acceleration  of  the  moon's  mean 
position.'  This  paper  was  read  before  the  American 
Academy  of  Arts  and  Sciences,  in  December,  1864, 
only  a  few  weeks  before  Delannay  read  a  similar  paper 
before  the  French  Academy.  See  FerrePs  autobiog- 
raphy cited  above.  See  also  Delaunay 's  aooonnt  of 
his  own  work  in  'Bapport  sur  les  prQgrls  de  V  astron- 
omic,' Paris,  1867. 

t  The  cause  of  such  variations  is  found  in  the  rela- 
tive mobility  of  the  parts  of  the  earth,  especially  in 
the  mobility  of  the  oceans  and  atmosphere.  Three 
types  of  variation  may  occur,  namely  :  1st,  that  due 
to  sudden  changes  in  the  relative  positions  of  the  parts 
of  the  earth's  mass  ;  2d,  that  due  to  secular  changes 
in  iK)8ition  of  those  parts  ;  and  3d,  that  due  to  periodic 
shiftings  of  those  parts.  Of  these  the  most  important 
appears  to  be  the  periodic  type.  A  surprising,  and  as 
yet  not  fully  explained,  discrepancy  brought  to  light 
by  the  discovery  of  latitude  variations  is  the  fact  that 
the  instantaneous  axis  of  rotation  of  the  earth  makes  a 
complete  circuit  around  the  axis  of  figure  in  about 
428  days,  instead  of  in  about  305  days  as  has  been 
supposed  from  the  time  of  Euler  down  to  the  present 
decade.    The  discovery  of  this  disorepan<7  is  due  to 
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A  question  of  intense  interest  to  astron- 
omers in  the  early  part  of  the  century  is 
that  of  the  stability  of  the  solar  system. 
Lagrange,  Laplace,  and  Foisson  thought 
they  had  demonstrated  that,  whatever  may 
have  been  the  origin  of  this  system,  the 
existing  order  of  events  will  go  on  indef- 
initely. This  conclusion  seems  to  have 
been  alike  satisfactory  to  scientific  and 
unscientific  men.  But  with  the  growth  of 
the  doctrine  of  energy  and  with  the  devel- 
opments of  thermodynamics,  it  has  come  to 
appear  highly  probable  that  the  solar  sys- 
tem has  not  only  gone  through  a  long  series 
of  changes  in  the  past,  but  is  destined  to 
undergo  a  similarly  long  series  of  vicissi- 
tudes in  the  future.  In  other  words,  while 
our  predecessors  of  a  century  ago  thought 
the  'system  of  the  world'  stable,  our  contem- 
poraries are  forced  to  consider  it  unstable.* 

But  interesting  as  this  question  of  sta- 
bility stUl  is,  there  is  no  pressing  necessity, 
fortunately,  for  a  determination  of  the  ul- 
terior fate  of  our  planet.  A  more  impor- 
tant question  lies  close  at  hand,  and  merits, 
it  seems  to  me,  immediate  and  serious  in- 
vestigation. This  question  is  the  funda- 
mental one  whether  the  beautifully  simple 
law  of  Newtonian  attraction  is  exact  or 
only  approximate.  No  one  familiar  with 
celestial  mechanics  or  with  the  evidence  for 
the  law  of  gravitation  as  marshalled  by 
Laplace  in  his  '  Syst^me  du  Monde  '  can  fail 
to  appreciate  the  reasons  for  the  profound 
conviction,  long  held  by  astronomers,  that 

Dr.  S.  G.  Chandler  and  was  annonnoed  in  the  Aiiro* 
noadeal  Journal,  No.  248,  November,  1891.  For  the 
mathematical  theory  of  this  snbjeot  and  for  titles  of 
the  prinoipal  publications  bearing  on  this  theory,  refer- 
ence may  be  made  to  the  anther's  paper  on  '  Mechan- 
ical interpretation  of  variations  of  latitndes/  AsirO' 
flomicoZ  Journal,  No.  345,  May,  1895  ;  and  to  a  paper 
by  S.  S.  Hough  on  'The  rotation  of  an  elastic 
spheroid,'  Philoiophitdl  Tfaiuaetion$,  No.  187,  1896. 
*  See  a  review  of  this  subject  by  M.  H.  Poincare, 
"Sur  la  stability  du  systeme  solaire,''  in  Annuaire  du 
Bnrcau  des  Longitudes,  for  1898. 


this  law  is  exact.  But  on  the  other  hand 
no  one  acquainted  with  the  obstinate 
properties  of  matter  can  now  be  satisfied 
with  the  Newtonian  law  until  it  is  proved 
to  hold  true  to  a  much  higher  degree  of 
approximation  than  has  been  attained 
hitherto.*  For,  in  spite  of  the  superb  ex- 
perimental investigations  made  particularly 
during  the  past  quarter  of  a  century  by 
Cornu  and  Baille,t  Poynting,t  Boys,§  Rich- 
arz  and  Krigar-Menzel,||  and  Braun,^  it 
must  be  said  that  the  gravitation  constant 
is  uncertain  by  some  units  in  the  fourth 
significant  figure,  and  possibly  by  one  or 
two  units  even  in  the  third  figure  ;**  thus 
falling,  along  with  the  sun's  parallax,  the 
annual  stellar  aberration,  and  the  moon's 
mass,  amongst  the  least  well  determined 
constants  of  the  solar  system.  Here  then 
is  a  fruitful  field  for  research.  The  direct 
measurement  of  the  gravitation  constant  to 
a  much  higher  degree  of  precision  seems  to 

*  As  to  the  degree  of  precision  with  which  the  New- 
tonian law  is  established  by  astronomical  data,  see 
Professor  Newcomb's  *'  Elements  of  the  four  inner 
planets  and  the  fundamental  constants  of  astronomy, ' ' 
Supplement  to  American  Ephemeris  and  Nautical 
Almanac  for  1897,  Washington,  1895. 

t  Comptes  rendu8,  LXXVI.,  1873. 

:t  The  Mean  Density  of  the  Earth,  by  J.  H.  Poyn- 
ting,  Chas.  Griffin  &  Co.,  London,  1894. 

i  PhUoaophical  Transactions,  No.  186,  1895. 

li  Sitzungsberiohte,  Berlin  Academy,  Band  2,  1896. 

%  Denkaehriften,  Math.  Natur.  Classe,  Vienna 
Academy,  Band  LXIV.,  1897. 

*^  The  results  of  the  investigators  mentioned  for 
the  gravitation  constant  are,  in  C.  G.  S.  units,  as  fol- 
lows, the  first  result  having  been  computed  from  data 
given  by  MM.  Cornu  and  Bailie  in  the  publication 
referred  to : 

Cornu  and  Bailie  (1873) 6668X10"" 

Poynting  (1894)  6698X10-" 

Boys  (1894)  6657X10-" 

Richarzand  Krigar-Menzel  (1896)  6685  X 10-" 
Braun  (1897)  6658X10-" 

Regarding  these  as  of  equal  weight,  their  mean  is 
6673  X  10~"  with  a  probable  error  of  ±  5  units  in 
the  fourth  place,  or  l/1330th  part.  This  is  of  about 
the  same  order  of  precision  as  that  deduced  by  Pro- 
fessor Newoomb  from  astronomical  data. 
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present  insuperable  obstacles  ;  but  may  not 
the  result  be  reached  by  indirect  means,  or 
may  it  not  be  possible  to  make  the  solar 
system  break  its  Sphinx-like  reticence  of 
the  centuries  and  disclose  the  gravitational 
mechanism  itself? 

Just  as  the  theories  of  astronomy  and 
geodesy  originated  in  the  needs  of  the  sur- 
veyor and  navigator,  so  has  the  theory  of 
elasticity  grown  out  of  the  needs  of  the 
architect  and  engineer.  From  such  prosaic 
questions,  in  fact^as  those  relating  to  the  stiff- 
ness and  the  strength  of  beams,  has  been  de- 
veloped one  of  the  most  comprehensive  and 
most  delightfully  intricate  of  the  mathe- 
matico-physical  sciences.  Although  founded 
by  Galileo,  Hooke,  and  Mariotte  in  the 
seventeenth  century,  and  cultivated  by  the 
BernouUis  and  Euler  in  the  last  century,  it 
is,  in  its  generality,  a  peculiar  product  of 
the  present  century.*  It  may  be  said  to  be 
the  engineer's  contribution  of  the  century 
to  the  domain  of  mathematical  physics, 
since  many  of  its  most  conspicuous  devotees, 
like  Kavier,  Lam6,  Bankine,  and  Saint- 
Yenant,  were  distinguished  members  of  the 
profession  of  engineering ;  and  it  is  a 
singular  circumstance  that  the  first  of  the 
great  originators  in  this  field,  Navier,  should 
have  been  the  teacher  of  the  greatest  of 

them  all,  Barr6  de  Saint- Venant.  f    Other 

*  Ad  admirable  history  of  this  soienoe,  dealing  with 
its  teohnical  aspects,  was  projected  by  Professor  Isaac 
Todhanter  and  completed  by  Professor  Earl  Pearson, 
under  the  title  ^'A  History  of  the  Theory  of  Elasticity  • 
and  the  Strength  of  Materials  from  the  time  of  Galilei  • 
to  the  present  time."  Cambridge,  at  the  University 
Press:  Vol.  L,  Galilei  to  Saint- Venant,  1886;  ol.  VII., 
Parts  I.  and  II.,  Saint-Venant  to  Lord  Kelvin,  1893. 

A  capital  though  abridged  history  of  the  science  is 
given  by  Saint-Venant  in  his  annotated  edition  of 
Navier's  Resistance  des  Corps  Solides,  troisidme  Edi- 
tion, Paris,  1864. 

The  history  of  Todhnnter  and  Pearson  is  dedicated 
to  Saint-Venant,  who  has  been  fitly  called  *  the  dean 
of  elasticians.' 

tAnd  this  illostrioos  master  has  left  a  worthy 
pnpil  in  M.  J.  Bonssinesq,  Professor  in  the  Facnlty 
of  Sciences,  Paris. 


great  names  are  also  prominently  identified 
with  the  growth  of  this  theory  and  with  the 
recondite  problems  to  which  it  has  given 
rise.  The  acnte  analysts,  Poisson,  Canchy, 
and  Boussinesq,  of  the  French  school  of 
elasticians  ;  the  profound  physicists.  Green, 
Kelvin,  Stokes,  and  Maxwell,  of  the  British 
school;  and  the  distinguished  Neumann 
(Franz  Ernst,  1798-1896),  KirchhoflF(1824- 
1887),  and  Clebsch  (1833-1872),  of  the 
German  school ;  have  all  contributed  heav- 
ily to  the  aggregate  of  concepts,  terminology, 
and  mathematical  machinery  which  make 
this  at  once  the  most  difficult  and  the  most 
important  of  the  sciences  dealing  with  mat- 
ter and  motion. 

The  theory  of  elasticity  has  for  its  object 
the  discovery  of  the  laws  which  govern  the 
elastic  and  plastic  deformation  of  bodies  or 
media.  In  the  attainment  of  this  object  it 
is  essential  to  pass  from  the  finite  and 
grossly  sensible  parts  of  media  to  the  infin- 
itesimal and  faintly  sensible  parts.  Thus 
the  theory  is  sometimes  called  molecular 
mechanics,  since  its  range  extends  to 
infinitely  small  particles  of  matter  if  not 
to  the  ultimate  molecules  themselves.  It 
is  easy,  therefore,  considering  the  complex- 
ity of  matter  as  we  know  it  in  the  more  ele- 
mentary sciences,  to  understand  why  the 
theory  of  elasticity  should  present  difficul- 
ties of  a  formidable  character  and  require  a 
treatment  and  a  nomenclature  peculiarly  its 
own. 

While  it  would  be  quite  inappropriate  on 
such  an  occasion  to  go  into  the  mathematical 
details  of  this  subject,  I  would  recall  your 
attention  for  a  moment  to  the  surprisingly 
simple  and  beautiful  concepts  from  which 
the  mathematical  investigation  proceeds 
rapidly  and  unerringly  to  the  equations  of 
equilibrium  or  motion  of  a  particle  of  any 
medium.  The  most  important  of  these  are 
the  concept  which  relates  to  the  stresses  on 
the  particle  arising  from  its  connection 
with  adjacent  parts  of  the  medium,  and 
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the  concept  with  regard  to  the  distortions 
of  the  particle  which  resalt  from  the  stresses. 
If  the  particle  be  a  rectangular  parallele- 
piped, for  example,  these  stresses  may  be 
represented  by  three  pressures  or  tensions 
acting  perpendicularly  to  its  faces  together 
with  three  tensions  acting  along,  or  tan* 
gentially  to,  those  faces.  Thus  the  adjacent 
parts  of  the  medium  alone  contribute  six 
independent  force  components  to  the  equa- 
tiouB  of  equilibrium  or  motion ;  and  the 
stresses,  or  the  amounts  of  force  per  unit 
area,  which  produce  these  components  are 
technically  known  as  tractions  or  shears 
according  as  they  act  perpendicularly  to 
or  tangentially  along  the  sides  of  the 
particle.*  .  Corresponding  to  these  six  com- 
ponents there  are  six  different  ways  in 
which  the  particle  may  undergo  distortion. 
That  is,  it  may  be  stretched  or  squeezed  in 
the  three  directions  parallel  to  its  edges ; 
or,  its  parallel  faces  may  slide  in  three 
ways  relatively  to  one  another.  These  six 
different  distortions,  which  ;lead  in  general 
to  a  change  in  the  relative  positions  of  the 
ends  of  a  diagonal  of  the  parallelepiped, 
are  measured  by  their  rates  of  change, 
technically  called  strains,  and  distinguished 
as  stretches  or  slides  according  as  they 
refer  to  linear  or  angular  distortion,  f 

It  is  from  such  elementary  dynamical 
and  kinematical  considerations   as    these 

*  The  terminology  here  used  is  that  of  Todhnnter 
and  Pearson,  History  of  the  Theory  of  Elasticity  lind 
Strength  of  Materials,  Vol.  I.,  Note  B. 

t  The  terminology  and  symbology  of  the  theory  of 
elasticity  appear  to  he  more  highly  developed  than 
those  of  any  other  mathematical  science.  A  compar- 
ison of  the  terms  and  symbols  of  elasticity  with  those 
of  the  older  snl^ect  of  hydromedianios,  as  shown,  in 
part,  below,  is  instmctive  : 
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that  this  theory  has  grown  to  be  not  only 
an  indispensable  aid  to  the  engineer  and 
physicist,  but  one  of  the  most  attractive 
fields  for  the  pure  mathematician.  As  Pear- 
son has  remarked,  ''There  is  scarcely  a 
branch  of  physical  investigation,  from  the 
planning  of  a  gigantic  bridge  to  the  most 
delicate  fringes  of  color  exhibited  by  a 
crystal,  wherein  it  does  not  play  its  part."* 
It  is,  indeed,  fundamental  in  its  relations 
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to  the  theory  of  structures,  to  the  theory  of 
hydromechanics,  to  the  elastic  solid  theory 
of  light,  and  to  the  theory  of  crystalline 
media. 

In  closing  these  very  inadequate  allusions 
to  this  intensely  practical  and  abstrusely 
mathematical  science,  it  is  fitting  that 
attention  should  be  called  to  the  magnifi- 
cent labors  of  the  '  dean  of  elasticians,'  M. 
Barr6  de  Saint-Venant.  It  was  the  object 
of  his  life-work  to  make  the  theory  of  elas- 
ticity serve  the  utilitarian  purposes  of  the 
engineer  and  at  the  same  time  to  divest  it 
so  far  as  possible  of  all  empiricism.  His 
epoch-making  memoir*  of  1853,  on  the 
torsion  of  prisms,  is  not  only  a  classical 
treatise  from  the  practical  point  of  view, 
but  one  of  equal  interest  and  importance  in 
its  theoretical  aspects.  His  investigations 
are  everywhere  delightfully  interesting  and 
instructive  to  the  physicist ;  and  many 
parts  of  them  are  replete,  as  observed  by 
Kelvin  and  Tait,t  with  '' astonishing  the- 
orems of  pure  mathematics,  such  as  rarely 
fall  to  the  lot  of  those  mathematicians  who 
confine  themselves  to  pure  analysis  or  geom- 
etry, instead  of  allowing  themselves  to  be 
led  into  the  rich  and  beautiful  fields  of 
mathematical  truth  which  lie  in  the  way  of 
physical  research. "  More  important  still  in 
a  didactic  sense  are  his  annotated  edition 
of  Navier's  *  Resistance  des  Corps  Bolides,' 
of  1864,  and  his  annotated  edition  of  the 
French  translation  of  the  *  Theorie  der  Elas- 
ticitat  fester  Korper,'  of  Clebsch,  which 
appeared  in  1883.  These  monumental 
works,  whose  annotations  and  explanatory 
notes  quite  overshadow  the  text  of  the 
original  authors,  must  remain  for  a  long 
time  standard  sources  of  information  as  to 
the  history,  theory,  methods  and  results  of 
this  complex  subject.     The  luminous  expo- 

*  *  M^moire  sar  la  torsion  dee  prismes/  etc.,  pub- 
lished in  M6moir€8  des  savants  etrangeres.  Tome  XIV., 
1855. 

t  Natural  Philosophy,  2d  ed.,  Part  IT.,  p.  249. 


sition,  the  penetrating  insight  into  physical 
relations,  and  the  scientific  candor  in  his 
criticism  of  other  authors,  render  the  work 
of  Saint-Venant  worthy  of  the  highest  ad- 
miration. 

Closely  allied  to  the  theory  of  elasticity, 
though  historically  much  older,  is  the  sci- 
ence of  hydromechanics.  The  latter  is,  in- 
deed, included  essentially  in  the  former  ; 
and  probably  the  great  treatises  of  the  next 
century  will  merge  them  under  the  title  of 
molecular  mechanics.  It  may  seem  some- 
what singular  that  the  mathematical  theory 
of  solids  should  have  originated  so  many 
centuries  later  than  the  theory  of  fluids ; 
for  at  first  thought,  tangible  though  flexible 
solids  would  appear  much  more  susceptible 
of  investigation  than  mobile  liquids  and  in- 
visible gases.  But  a  little  reflection  leads 
one  to  the  conclusion  that  it  was,  in  fact, 
much  easier  to  observe  the  data  essential 
to  found  a  theory  of  hydromechanics  than 
it  was  to  discover  the  principles  which  led 
to  the  theory  of  stress  and  strain ;  and  the 
time  interval  between  Archimedes  and  Qal- 
ileo  may  serve  perhaps  as  a  rough  measure 
of  the  relative  complexity  of  hydrostatics 
and  the  theory  of  flexure  and  torsion  of 
beams.  It  must  not  be  inferred,  however, 
that  the  simplicity  of  the  phenomena  of 
fluids  in  a  state  of  relative  rest  extends  to 
the  phenomena  of  fluids  in  a  state  of  rela- 
tive motion ;  for  the  gap  that  separates 
hydrostatics  from  hydrokinetics  is  one 
which  has  not  yet  been  fully  bridged  even 
by  the  aid  of  the  powerful  resources  of 
modern  mathematics. 

The  elements  of  hydrokinetics,  with  which 
branch  of  hydromechanics  this  sketch  is 
alone  concerned,  were  laid  down  by  Euler 
about  the  middle  of  the  last  century.*    It 

^ 'Principes  g^neranx  du  moavement  desflai  des.' 
Histoire  de  VAcadSmie  de  Berlin,  1765. 

'De  Principiis  motns  flnidoram.'  Novi  Commentarit 
AcademiaSj  Scientiarum  Imperialis  Petropoliianae^  Tomns 
XLV.,  Pars  I.,  pro  anno  1759. 
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is  to  him  that  we  owe  the  equations  of  mo- 
tion of  a  particle  of  a  '  perfect  fluid.'  This 
is  an  ideal  fluid,  moving  without  friction, 
or  subject,  in  technical  terminology,  to  no 
tangential  stress.  But  while  no  such  fluids 
exist,  it  is  easily  seen  that  under  certain 
circumstances  this  assumed  condition  ap- 
proaches very  closely  to  the  actual  condi- 
tion ;  and,  in  accordance  with  the  method 
of  mathematico-physical  science  in  untang- 
ling the  intricate  processes  of  nature,  prog- 
ress has  proceeded  by  successive  steps  from 
the  theory  of  ideal  fluids  toward  a  theory 
of  real  fluids. 

The  history  of  the  developments  of  hydro- 
mechanics during  this  century  has  been  very 
carefully  and  completely  detailed  in  the  re- 
ports to  the  British  Association  for  the  Ad- 
vancement of  Science  of  Sir  George  Gabriel 
Stokes,*  in  1846,  and  of  Professor  W.  M. 
Hicks,  t  in  1881  and  1882.  And  the  his- 
tory of  the  subject  has  been  brought  down 
to  the  present  time  by  the  address  of  Pro- 
fessor Hicks  before  Section  A  of  the  Brit- 
ish Association  for  the  Advancement  of 
Bcience  in  1895,  and  by  the  reportj  of  Pro- 
fessor E.  W.  Brown  to  Section  A  of  the 
American  Association  for  the  Advancement 
of  Science  in  1898.  It  may  suffice  here, 
therefore,  to  glance  rapidly  at  the  salient 
points  which  mark  the  advances  from  the 
state  of  the  science  as  it  was  left  by  La- 
grange a  hundred  years  ago. 

The  general  problem  of  the  kinetics  of  a 

* '  Report  on  recent  researches  in  hydrodynam- 
ics,' Report  of  British  Association  for  the  Advance- 
ment of  Science  for  1846. 

t*  Report  on  recent  prepress  in  hydrodynamics,' 
Reports  of  British  Association  for  the  Advancement 
of  Science  for  1881  and  1882. 

X  *  On  recent  progress  towards  the  solution  of  prob- 
lems in  hydrodynamics,'  Proceedings  of  American 
Association  for  the  Advancement  of  Science  for  1898. 
See  also  Science,  November  11,  1898. 

Reference  should  be  made  also  to  Professor  A.  E. 
H.  LoYc's  paper  '  On  recent  English  researches  in 
vortex-motion,'  in  the  MatJiematUche  AnnaleUf  Band 
XXX.,  1887. 


particle  of  a  '  perfect  fluid'  is  easily  stated. 
It  is  this  :  *  given  for  any  time  and  for  any 
position  of  the  particle  its  internal  pressure, 
its  density,  and  its  three  component  veloc- 
ities, along  with  the  forces  to  which  it  is 
subject  from  external  causes;  to  find  the 
pressure,  density,  and  velocity  components 
corresponding  to  any  other  time  and  to  any 
other  position.  There  are  thus,  in  general, 
five  unknown  quantities  requiring  as  many 
equations  for  their  determination.  The 
usual  six  equations  of  motion,  or  the  equa- 
tions of  d'Alembert,  contribute  only  three 
to  this  required  number,  namely,  the  three 
equations  of  translation  of  the  particle, 
since  the  three  which  specify  rotation 
vanish  by  reason  of  the  absence  of  tan- 
gential stress.  A  fourth  equation  comes 
from  the  principle  of  the  conservation  of 
mass,  which  is  expressed  by  equating  the 
time  rate  of  change  of  the  mass  of  tiie 
particle  to  zero.  This  gives  what  is  techni- 
cally called  the  equation  of  continuity.  A 
fifth  equation  is  usually  found  in  the  law  of 
compressibility  of  the  fluid  considered.f 

Now,  the  equations  of  rotation,  as  just 
stated,  refuse  to  answer  the  question 
whether    the    particles    proceed    in    their 

*  The  statement  here  given  is  that  of  the  *  historical 
method,'  which  seeks  to  follow  a  particle  of  fluid 
from  some  initial  position  to  any  sabseqnent  position 
and  to  specify  its  changes  of  pressure,  density  and 
speed.  What  is  known  as  the  'statistical  method,' 
on  the  other  hand,  directs  attention  to  some  fixed  vol- 
ume in  the  fluid  and  specifies  what  takes  place  in  that 
volume  as  time  goes  on. 

t  The  five  equations  in  question  are 

du^^^ldp  d{Vp) 

di  p  dx*  dt 

1  dp 


=  0, 


dt  p  dy* 

dw 1  3p 

df"  ~p  dz' 


P=fiP)\ 


in  which  p  is  the  pressure  and  p  is  the  density  at  the 
centroid  (x,  y,  z)  of  the  particles  ;  K  is  its  volume  ; 
Uf  V,  w  are  its  component  velocities  ;  and  X,  Y,  Z 
are  the  force  components  per  unit  mass  arising  from 
external  causes. 
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orbits  without  rotation  or  whether  they 
undergo  rotation  along  with  their  motion  of 
translation.  This  was  a  critical  question, 
for  the  failure  to  press  and  to  answer  it 
seems  to  have  retarded  progress  for  nearly 
half  a  century.  Lagrange,  and  after  him 
Cauchy  and  Poisson,  knew  that  under  cer- 
tain conditions*  the  dififerential  equations 
of  motion  are  integrable,  but  they  do  not 
appear  to  have  understood  the  physical 
meaning  of  these  conditions.  It  remained 
for  Sir  George  Gabriel  Btokes  to  show  that 
the  Lagrangian  conditions  of  intcgrability 
correspond  to  the  case  of  no  molecular  rota- 
tion, thus  clearly  distinguishing  the  two 
characteristic  types  of  what  we  now  call  ir- 
rotational  and  rotational  motion.f  Such 
was  the  great  step  made  by  Stokes  in  1845 ; 
and  it  furnishes  Sk  forcible  illustration  of  the 
importance,  in  applied  mathematics,  of  at- 
tending to  the  physical  meaning  of  every 
symbol  and  every  combination  of  symbols. 
Thirteen  years  later  came  the  remarkable 
memoir  of  Helmholtz  (1821-1894)  on  the 
integrals  of  the  equations  of  hydrokinetics 
for  the  case  of  rotational,  or  vortex,  motion.  J 
This  memoir  is  alike  wonderful  for  the  di- 
rectness with  which  the  mathematical  argu- 
ment proceeds  to  its  conclusions  and  for  the 
clearness  of  insight  it  affords  of  the  physical 
phenomena  discussed.     In  short,  it  opened 

*  That  is,  when  udx  •\-  vdy  +  wdz  is  a  perfect  dif- 
ferential, u,  V,  w  being  velocity  components  ;  or,  when 
dw  dv  du  dw  dv  du 
dy  dz*  dz  dx*  dx  3x' 
which  are  the  doubles  of  the  components  of  molecular 
rotation,  vanish,  these  latter  being  the  conditions  for 
the  existence  of  a  velocity  potential. 

fThis  discovery  of  Stokes  was  announced  in  his 
fundamental  paper  '  On  the  theories  of  internal 
friction  of  fluids  in  motion,  and  of  the  equilibrium 
and  motion  of  elastic  solids, '  Tranacuitiona  of  the  Cant' 
bridge  Philosophical  Society ^  Vol.  VIII.  Reprinted 
also  in  his  Mathematical  and  Physical  Papers,  Vol.  I. 

X  *'  Ueber  Integrale  der  hydrodynamischen  Gleich- 
nngen,  welche  den  Wirbelbewegungen  entsprechen,'' 
CreUt's  Journal  fiir  die  reine  und  angetcandte  MathC' 
matik,  1858. 


up  a  new  realm  and  supplied  the  results' 
concepts,  and  methods  which  led  the  way  to 
the  important  advances  in  the  science  made 
during  the  past  three  decades. 

Another  powerful  impulse  was  given  to 
hydrokinetics,  and  to  all  other  branches  of 
mathematical  physics  as  well,  by  Kelvin 
and  Tait's  Natural  Philosophy — the  Prin- 
cipia  of  the  nineteenth  century — the  first 
edition  of  which  appeared  in  1867.  From 
this  great  work  have  sprung  most  of  the 
ideas  and  methods  appertaining  to  the 
theory  of  motion  of  solids  in  fluids,  a  theory 
which  has  yielded  many  interesting  and 
surprising  results  through  the  researches 
of  Kirchhoflf,  Clebsch,  Bjerknes,  Green- 
hill,  Lamb  and  others.  Of  prime  im- 
portance also  are  the  numerous  contriba- 
tions  of  Lord  Kelvin  to  other  branches 
of  hydrokinetics,  and  particularly  to  the 
theory  of  rotational  motion.*'  In  fact, 
every  department  of  the  entire  science  of 
hydromechanics,  from  the  preliminary  con- 
cepts up  to  his  vortex  atom  theory  of  mat- 
ter, has  been  illuminated  and  extended  bj 
his  unrivalled  fertility. 

When  we  turn  to  the  more  intricate 
branch  of  the  subject  which  deals  with  the 
motion  of  viscous  fluids,  or  with  the  motion 
of  solids  in  such  fluids,  it  appears  that  the 
progress  of  the  century  is  less  marked,  but 
still  very  noteworthy.  This  branch  ie 
closely  related  to  the  theory  of  elasticity, 
and  goes  back  naturally  to  the  early  re- 
searches of  Navier,  Poisson  and  Baint- 
Yenant ;  but  the  revival  of  interest  in  this, 
as  well  as  in  the  less  intricate  branch  of  the 
subject,  seems  to  date  from  the  fruitful 
memoir  t  of  Stokes,  of  1845,  and  from  his 
report  to  the  British  Association  for  the 
Advancement  of  Science  of  1846.  Since 
then  many  interesting  and  useful  problems 
relative  to  the  flow  of  viscous  fluids  and  to 

**0n  vortex  motion,'  1867.     Trafuactiona  of  the 
Royal  Society  of  Edinburgh^  Vol.  XXV. 
t  Cited  above. 
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the  motion  of  solids  in  sach  media,  have 
been  saccessfnlly  worked  out  to  resnlts 
which  agree  fairly  well  with  experiment.  Bat 
on  the  whole,  notwithstanding  the  searching 
investigations  in  this  field  of  Stokes,  Max- 
well, Helmholtz,  Boussinesq,  Meyer,  Ober- 
beck,  and  many  others,  it  must  be  said 
that  difficulties,  both  in  theory  and  in  ex- 
periment, of  a  formidable  character  remain 
to  be  surmounted.^ 

Of  all  branches  of  hydromechanics  there 
is  none  of  so  great  practical  utility  and 
of  such  widely  popular  interest  as  the 
theory  of  tides  and  waves.  These  phe- 
nomena of  the  sea  are  appreciable  to  the 
most  casual  observer ;  and  there  has  been 
no  lack  of  impressive  descriptions  of  their 
effects  from  the  days  of  Curtius  Bufus  down 
to  the  present  time.  The  mechanical  theory 
of  tides  and  waves  is,  however,  a  distinctly 
modem  development  whose  perfection  must 
be  credited  to  the  labors  of  the  mathema- 
ticians of  the  present  century,  f 

Here,  again,  progress  is  measured  from 
the  advanced  position  occupied  by  Laplace, 
who  was  the  first  to  attempt  a  solution  of 
the  tidal  problem  on  hydrokinetic  princi- 
ples. After  the  fundamental  contributions 
of  Laplace,  contained  in  the  second  and 
fifth  volumes  of  the '  M6canique  C61este,'  the 
next  decisive  advance  was  that  made  by 
Sir  George  Airy  (1801-1892),  in  his  article 
on  tides  and  waves,  which  appeared  in  the 
Encydopa^ia  Metropolitana  in  1842.      A 

*An  extremely  iDteresting  method  of  ezperimeDtal 
investigation  has  been  recently  applied  with  snocess 
hy  Professor  Hele-Sbaw.  See  a  paper  by  him  on 
^Stream-line  motion  of  a  visoons  film,'  and  an  aooom- 
panying  paper  by  Sir  G.  G.  Stokes  on  *  Mathematical 
proof  of  the  identity  of  the  stream-lines  obtained  by 
means  of  a  visoons  film  with  those  of  a  perfect  fluid 
moTingin  two  dimensions.'  Report  of  British  As- 
sociation for  the  Advancement  of  Science  for  1898. 

t  An  excellent  sammaiy  of  the  history  and  theory 
«f  tides,  and  of  methods  of  observing  and  predicting 
them,  is  given  by  Dr.  Rollin  A.  Harris  in  his  '  Manual 
of  Tides,'  published  as  Appendices  8  and  9  of  the  Re- 
port of  the  U.  S.  Coast  and  Geodetic  Survey  for  1897. 


quarter  of  a  century  later  came  the  renais- 
sance, started  undoubtedly  by  the  great 
memoir  of  Helmholtz  and  by  the  Natural 
Philosophy  of  Kelvin  and  Tait,  along  with 
Lord  Kelvin's  inspiring  communications 
on  almost  every  phase  of  wave  and  tidal 
problems  to  scientific  societies  and  journals. 
Then  followed  the  decided  theoretical  im- 
provements in  tidal  theory  of  Professor 
William  Ferrel,*  particularly  in  the  de- 
velopment of  the  tide  generating  potential 
and  in  the  determination  of  the  effects  of 
friction.  And  a  little  later  there  appeared 
the  novel  investigations  of  Professor  G.  H. 
Darwin,  who,  in  addition  to  furnishing  a 
complete  practical  treatment  of  terrestrial 
tides,  t  has  extended  tidal  theory  to  the 
solar  system  and  thrown  an  instructive 
light  on  the  evolutionary  processes  whence 
the  planets  and  their  satellites  have  emerged 
and  through  which  they  are  destined  to 
pass  in  the  future. { 

As  we  reflect  on  the  progress  which  has 
been  thus  summarily,  and  quite  inade- 
quately outlined,  it  will  appear  that  the 
mathematicians  of  the  nineteenth  century 
have  contributed  a  splendid  aggregate  of 
permanent  accessions  to  knowledge  in  the 
domain  of  the  more  exact  of  the  physical 
sciences.  And  as  we  turn  from  the  certain 
past  to  the  less  certain  future,  one  is  prone 
to  conjecture  whether  this  brilliant  prog- 
ress is  to  continue,  and,  if  so,  what  part  the 

*' Tidal  Researches.'  Appendix  to  Report  of  U. 
S.  Coast  and  Geodetic  Sorvey  for  1874,  Washington, 
1874. 

t  In  article  on  tides  in  Encydopcedia  Britannioa, 
9th  edition. 

}  Darwin's  investigations  are  published  in  a  series 
of  papers  in  the  Philotophicdl  Dranaacticns  of  the  Royal 
Society  of  London^  Parts  I.,  II.,  1879;  Part  II., 
1880  ;  Part  II.,  1881  ;  Part  I.,  1882.  They  are  re- 
pablished  in  part  in  Appendix  G,  Thomson  and 
Tait's  Natnral  Philosophy,  2d  edition.  See  also  the 
capital  semi-poplar  work,  'The  Tides  and  Kindred 
Phenomena  in  the  Solar  System,'  by  G.  H.  Darwin 
Boston  and  New  York,  Honghton,  Mifflin  &  Co., 
1889. 
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American  Mathematical  Society  may  play 
in  promoting  further  advances.  With  re- 
spect to  these  enquiries  I  should  be  loath  to 
hazard  a  prediction  or  to  offer  advice.  But 
there  appears  to  be  no  reason  for  entertain- 
ing other  than  optimistic  expectations.  The 
routes  along  which  exploration  may  proceed 
are  numerous  and  attractive.  We  have 
only  to  follow  the  example  set  by  Laplace, 
Poisson,  Green,  Gauss,  Maxwell,  Kirch- 
hoff,  Saint- Yenant,  Helmholtz,  and  their 
eminent  contemporaries  and  successors. 
In  commending  the  works  of  these  great 
masters  to  the  younger  members  especially 
of  the  American  Mathematical  Society,  I 
would  not  be  understood  as  urging  the  cul- 
tivation of  pure  mathematics  less,  but 
rather  as  suggesting  the  pursuit  of  applied 
mathematics  more.  The  same  sort  of  fi- 
delity to  research  and  the  same  sort  of 
genius  for  infinite  industry  which  enabled 
those  masters  to  accomplish  the  grand  re- 
sults of  the  nineteenth  century,  may  be  con- 
fidently expected  to  achieve  equally  grand 
results  in  the  twentieth  century. 

E.  S.  Woodward. 
Columbia  University. 


CRUISE  OF  THE  ALBATROSS, 

11. 

The  following  letter  from  Dr.  Agassiz, 
dated  Papeete  Harbor,  Tahiti  Island,  No- 
vember 6, 1899,  has  been  received  by  the 
United  States  Fish  Commission  and  is  here 
published  by  courtesy  of  Commissioner 
Bowers. 

During  our  stay  in  Pai)eete  some  time 
was  spent  in  examining  that  part  of  the  bar- 
rier reef  of  Tahiti  which  had  been  surveyed 
by  the  Challenger.  We  found  the  condi- 
tion of  the  outer  slope  of  the  reef  quite 
difierent  from  its  description  as  given  in 
the  Challenger  narrative.  The  growing  cor- 
als were  comparatively  few  in  number, 
and  the  outer  slope  showed  nothing  but  a 


mass  of  dead  corals  and  dead  coral  bowlders 
beyond  16  or  17  fathoms,  few  living  corals 
being  observed  beyond  10  to  12  fathoms. 

We  also  made  an  expedition  to  Point 
Venus,  to  determine,  if  possible,  the  rate 
of  growth  of  the  corals  on  Dolphin  Bank 
from  the  marks  which  had  been  placed  on 
Point  Venus  by  Wilkes,  in  1839,  and  by 
MM.  Le  Clerk  and  de  B4naz6,  of  the  French 
navy,  in  1869.  We  found  the  stones  and 
marks  as  described,  but,  in  view  of  the  na- 
ture and  condition  of  Dolphin  Bank,  did 
not  think  it  worth  while  to  make  a  careful 
survey,  as  Captain  Moser  had  intended  to 
do.  On  examining  Dolphin  Bank  in  the 
steam  launch  I  was  greatly  surprised  to 
find  that  there  were  but  few  corals  growing 
on  it.  I  could  see  nothing  but  sparsely 
scattered  heads,  none  larger  than  my  fist, 
the  top  of  the  bank  being  entirely  covered 
by  nullipores.  We  sounded  across  the 
bank  in  all  possible  directions  and  examined 
it  thoroughly,  and  at  the  stage  of  water  at 
which  we  sounded,  found  about  18  inches 
difference  from  the  soundings  indicated  by 
the  charts.  It  is  also  greatly  to  be  regret- 
ted that  Dolphin  Bank  was  not  examined, 
neither  in  1839  nor  in  1869,  and  notes  made 
of  what  species  of  corals,  if  any,  were  grow- 
ing on  its  surface  ;  for  an  excellent  oppor- 
tunity has  been  lost  to  determine  the  growth 
of  corals  during  a  period  of  60  years.  The 
choice  of  this  bank  as  a  standard  to  deter- 
mine the  growth  of  corals  was  unfortunate^ 
as  it  is  in  the  midst  of  an  area  comparatively 
free  from  corals. 

Extensive  collections  have  been  made  at 
Papeete  during  our  visit  by  the  naturalists 
of  the  Albatross, 

After  refitting  and  coaling  here,  we  left 
on  the  5th  of  October  for  a  cruise  in  the 
Paumotus. 

We  steamed  for  Makatea,  which  we  had 
visited  on  our  way  to  Tahiti,  and  not  only 
examined  the  island  more  in  detail,  but 
took  a  number  of  photographs  of  the  clifb 
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on  the  east  side,  which,  on  our  first  trip, 
we  passed  late  in  the  afternoon.  We  crossed 
the  island  from  west  to  east,  the  path  lead- 
ing down  from  the  summit  of  the  cliffs 
bordering  the  island  into  a  sink  at  least  40 
to  60  feet  lower  than  the  rim  of  either  face 
of  the  island.  The  sink  occupies  a  little 
more  than  one-third  the  length  of  the  is- 
land. It  is  deeper  at  its  southern  extremity, 
where  it  is  said  to  be  75  to  100  feet  below 
the  rim  of  the  adjoining  cliffs. 

It  is  difficult  to  determine  if  this  sink  is 
the  remnant  of  the  former  lagoon  of  the 
island,  or  of  a  sound  formed  during  its  ele- 
yation ;  or  if  it  has  been  formed  by  the 
action  of  rain  and  atmospheric  agencies. 
The  amount  of  denudation  and  erosion  to 
which  this  island  has  been  subjected  is 
very  great,  as  is  clearly  indicated  by  the 
small  caiions,  pinnacles,  and  walls  of  lime- 
stone, as  well  as  by  the  crevasses  which  oc- 
car  in  the  surface  of  the  basin  in  all  direc- 
tions. The  extent  to  which  this  action  has 
penetrated  into  the  mass  of  the  island  is 
also  plainly  shown  by  the  great  number  of 
caverns  which  crop  out  at  all  levels  along 
the  sea  face  of  the  clLfifk,  some  of  which  are 
of  great  height,  and  extend  as  long  galleries 
into  the  interior  of  the  island.  It  is,  of 
coarse,  difficult,  in  the  face  of  this  extensive 
denudation  and  erosion,  to  state  positively 
what  may  be  part  of  the  ancient  lagoon,  or 
sonnd,  and  what  has  been  carried  away  by 
atmospheric  and  other  agencies  since  the 
elevation  of  the  island.  At  the  south  end 
of  the  island,  which  is  lower  than  the 
northern  part,  there  are  only  two  distinct 
terraces,  while  at  the  northern  end  four 
terraces  can  be  traced.  The  southern  ex- 
tremity, however,  is  still  higher  than  the 
deepest  part  of  the  central  sink  of  the 
island. 

From  Makatea,  we  visited  Niau,  Apataki, 
Tikei,  Fakarava,  Anaa,  Tahanea,  Baroia, 
Taknme,  Makemo,  Tekokota,  Hikueru, 
Marokau,    Hao,     Aki-Aki,     Nukutavake, 


going  as  far  east  as  Pinaki,  when  we  turned 
westward  again  to  Nukutipipi. 

On  arriving  at  Pinaki  we  decided  to  give 
up  the  exploration  of  the  eastern  extremity 
of  the  Paumotus,  and  not  to  make  our  con- 
templated visit  to  the  Gambler  Islands, 
our  time  having  been  greatly  curtailed  by 
delays  at  Fakarava  and  Makemo,  from  bad 
weather  and  the  non-arrival  of  our  coal 
supply.  We  therefore  reluctantly  turned 
westward  again  and  made  for  the  Gloucester 
Islands.  These,  as  well  as  Hereheretue, 
proved  most  interesting  ;  they  formed,  as  it 
were,  an  epitome  of  what  we  had  seen  on  a 
gigantic  scale  in  the  larger  atolls  of  the 
western  and  central  Paumotus.  We  could 
see  at  a  glance  in  such  small  atolls  as  Nuk- 
utipipi  and  Anu-Anurunga,  the  connection 
between  structural  features  which,  in  an 
atoll  40  miles  in  length  and  from  10  to  16 
miles  in  width,  it  was  often  difficult  to  de- 
termine. 

Except  at  Nukutavake  we  found  no  vil- 
lage in  which  the  habits  of  the  natives  had 
not  been  more  or  less  modified  by  civiliza- 
tion. The  Paumotu  Islanders  have  prac- 
tically given  up  building  their  own  houses  ; 
they  use  European  models  and  their  roofs 
are  composed  in  great  part  of  galvanized 
iron.  There  are  also  but  few  of  the  orig- 
inal native  canoes  to  be  seen.  In  a  few 
years  all  traces  of  their  customs  and  crafts 
will  have  disappeared. 

We  also  steamed  by  Kauehi,  Tsenga  and 
Tuanaka.  We  anchored  in  Fakarava  and 
Makemo  lagoons,  spending  a  number  of 
days  in  both  these  atolls.  We  usually 
timed  our  visits  to  the  islands  where  we 
could  not  anchor  so  as  to  spend  the  day,  or 
the  greater  part  of  the  day,  at  these  atolls, 
making  our  passages  at  night,  and  sound- 
ing whenever  practicable  on  the  way. 

After  leaving  Tahiti  we  made  over  100 
soundings.  These  have  shown  in  a  general 
way  that  the  western  islands  are  probably 
all  on  a  great  plateau  connected  perhaps  by 
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the  SOO-fathom  line ;  that  such  islands  as 
Anaa  are  probably  on  spurs  or  independent 
smaller  plateau,  separated  from  the  main 
plateau  by  somewhat  deeper  water.  The 
same  may  be  the  condition  of  !Raroia  and 
Takume  and  of  Hao  and  Amanu,  while 
such  smaller  and  isolated  peaks  as  Tikei, 
Aki-Aki,  Nukutavake,  and  Pinaki,  as  well 
as  the  Gloucester  Islands,  rise  from  greater 
depths  and  are  isolated  peaks.  At  any  rate, 
these  soundings  indicate,  as  do  the  sound- 
ings off  the  Fijis,  that  atolls  do  not  neces- 
sarily rise  from  very  great  depths,  and  that 
in  this  characteristic  atoll  district,  atolls 
are  found,  it  is  true,  with  steep  slopes,  but 
rising  from  moderate  depths.  The  slopes 
of  these  atolls  would  probably  resemble  in 
every  respect  the  slope  of  the  elevated 
ooralliferous  limestone  islands  characteris- 
tic of  the  Lau  Group  in  Fiji. 

The  deepest  sounding  among  the  Paumo- 
tus  was  on  the  line  to  the  northward  of 
Hereheretue  in  the  direction  of  Mahetia, 
where  we  found  a  depth  of  2524  fathoms, 
and  a  continuation  of  the  red  clay  char- 
acterizing the  soundings  since  we  left 
Pinaki.  In  nearly  all  the  soundings  among 
the  Paumotus,  even  at  moderate  depths  not 
far  from  the  atolls,  we  brought  up  man- 
ganese particles  or  small  manganese  nod- 
ules. The  last  haul,  made  in  deep  water  on 
the  way  from  Hereheretue,  in  2440  fathoms, 
brought  up  at  least  half  a  ton  of  manganese 
nodules,  the  bottom  being  red  clay. 

We  have  now  steamed  about  2500  miles 
among  the  Paumotus,  and  although  we  had 
not  the  advantage  of  the  accurate  surveys 
of  the  English  hydrographic  charts,  which 
made  the  exploration  of  Fiji  so  easy,  yet 
from  the  structure  of  these  atolls  it  was  a 
comparatively  simple  task,  by  steaming 
around  the  islands  and  landing  wherever 
practicable,  to  get  a  fairly  good  idea  of  their 
structure.  We  have  seen  nothing  in  this 
more  extended  examination  of  the  group 
tending  to  show  that  there  has  anywhere 


been  subsidence.  On  the  contrary,  the  con- 
dition of  the  islands  of  the  Paumotus  can- 
not, it  seems  to  me,  be  explained  on  any 
other  theory  except  that  they  have  been 
formed  in  an  area  of  elevation ;  an  area  of 
elevation  extending  from  Matahiva  on  the 
west  to  Pinaki  in  the  east,  and  from  the 
Gloucester  Islands  on  the  south  to  Tikei  in 
the  north,  although  the  islands  in  the  line 
of  Mangareva  to  Tahiti  are  separated  from 
the  other  Paumotus  by  a  deep  channel, 
nearly  200  miles  wide  and  more  than  2400 
fathoms  in  depth,  with  scattered  islets  and 
atolls  extending  from  Mangareva  to  Pinaki, 
and  northward  to  Serle  Island  and  beyond, 
islands  which  are  not  connected  with  the 
extensive  plateau  upon  which  the  greater 
number  of  the  Paumotu  Islands  to  the 
westward  of  Hao  rise. 

All  the  islands  we  have  examined  are, 
without  exception,  formed  of  tertiary  coral- 
liferous  limestone  which  has  been  elevated 
to  a  greater  or  less  extent  above  the  level 
of  the  sea,  and  then  planed  down  by  atmos- 
pheric agencies  and  submarine  erosion,  the 
greatest  elevation  being  at  Makatea  (about 
230  feet),  and  at  Niau,  where  the  tertiary 
coralliferous  limestone  does  not  rise  to  a 
greater  height  than  20  feet.  At  Bairoa  it 
was  15  to  16  feet  high.  At  other  islands  it 
could  be  traced  only  as  forming  the  shore 
platform,  from  50  to  150  feet  wide,  which 
forms  the  outer  face  of  the  Paumotus,  and 
is  so  characteristic  a  feature  of  the  atolls 
of  the  group.  In  other  parts  the  old  ledge 
could  be  traced  cropping  up  in  the  interior 
of  the  outer  rim,  or  in  the  open  cats  con- 
necting the  lagoon  with  the  outer  sea  face 
of  the  atolls.  Everywhere  the  space  between 
the  outcropping  of  the  old  ledge,  as  I  will 
call  the  tertiary  coralliferous  limestone,  was 
filled  with  beach  rock,  or  a  pudding  stone, 
or  with  a  breccia  or  conglomerate  of  coral- 
liferous material  consisting  in  part  of  frag- 
ments of  the  old  ledge  and  of  fragments  of 
recent  corals  and  shells  cemented  together. 
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The  appearance  of  the  old  ledge  and  of 
the  modern  reef  rock  is  so  strikingly  differ- 
ent that  it  is  very  simple  to  distingaish  the 
two,  even  when  only  comparatively  small 
fragments  are  found. 

We  did  not  find  in  the  Panmotns,  as  in 
Fiji,  all  possible  stages  of  denudation  and 
of  submarine  erosion  between  islands  like 
Yatu  Vara,  Niau,  Kambara,  Fulanga, 
Ongea,  Oneata,  Ngele  Levu,  and  Weilang- 
ilala,  and  atolls  with  a  mere  ring  or  surf  to 
indicate  their  existence. 

In  the  Paumotus  the  islands  have  been 
elevated  to  a  very  moderate  height  and 
probably  to  nearly  the  same  height,  for  the 
old  ledge  forming  the  base  of  the  modern 
structure  is  found  exposed  nearly  every- 
where at  about  low- water  when  it  cannot 
be  traced  at  a  slightly  greater  elevation. 
This  would  readily  account  ^or  the  nearly 
uniform  height  of  the  islands  throughout 
the  group. 

But  there  is  another  element  which  comes 
into  play  in  this  group,  and  has  an  impor- 
tant part  in  shaping  the  ultimate  condition 
of  these  atolls.  At  the  Fijis  we  have  seen 
the  submarine  erosion  continue  until  there 
is  little  left  of  many  of  the  atolls  beyond 
the  merest  small  islet  or  rock  to  indicate 
its  structure.  In  the  Paumotus,  in  the 
great  atolls  which  are  evidently  only  the 
exposed  summits  of  parts  of  ridges  or  spurs 
of  an  extensive  tertiary  coralliferous  lime- 
stone bed,  the  rim  of  the  atoll  is,  after  having 
been  denuded  to  the  level  of  the  sea,  again 
built  up  from  the  material  of  its  two  faces 
which  is  thrown  up  on  the  wide  reef  flats 
both  from  the  sea  face  and  from  the  lagoon 
side.  We  do  not  find  in  the  Fijis  such 
huge  reef  shelves  to  supply  such  masses  of 
material  from  the  breaking  up  of  the  outer 
and  inner  edges  of  the  tertiary  limestone 
platforms,  in  addition  to  the  fragments  of 
recent  corals  growing  upon  the  flat  and  its 
edges,  which,  when  dead,  are  thrown  up 
and  formed  into  shingle  and  sand  to  form 


a  pudding  stone,  or  a  conglomerate,  or 
breccia,  with  the  fragments  of  the  old  ledge 
on  the  top  of  the  reef  flats. 

This  pudding  stone,  or  beach  rock,  is 
found  on  all  the  reef  flats  of  the  islands  of 
the  group.  It  forms  great  bars,  at  right 
angles  usually  to  the  shore-line,  and  upon 
the  sea-face  of  these  bars  is  thrown  up  coral 
shingle,  both  old  and  recent,  which  builds 
up  short  reaches  of  beaches  separated  by 
wide  flats  through  which  the  sea  rushes  at 
high  water,  or  merely  covers  the  flats  at 
low  tide ;  while  on  the  lagoon  side  of  the 
wide  reef  flats  a  similar  process  is  going 
on,  throwing  up  finer  sand  among  the 
beach-rock  bars  and  along  their  sides,  and 
thus  building  up,  little  by  little,  at  first 
small  sand  bars,  then  larger  bars,  or  islets, 
at  right  angles  to  the  shore-line,  and  as 
they  become  larger  by  accretions  from  both 
sides,  they  finally  form  an  island  from 
1000  to  1200  feet  long,  according  to  the 
width  of  the  reef  flat,  extending  from  the 
lagoon  edge  of  the  flat  to  the  sea  face  of  the 
atoll.  The  sand  bars,  little  by  little,  be- 
come covered  with  vegetation,  and  at  some 
stages  of  tide  appear  like  islands  and  islets 
situated  a  considerable  distance  within  the 
lagoon.  Whenever  the  material  supplied 
both  from  the  lagoon  side  and  from  the 
sea  face  is  very  abundant,  the  land  ring 
becomes  more  or  less  solid,  the  islets  be- 
come consolidated  into  islands,  separated 
by  narrow  or  wider  cuts,  until  finally  they 
form  the  larger  islands  which  seem  at  first 
glance  to  form  continuous  land  along  the 
rim  of  the  lagoon,  but  which  are  often 
seen  to  be  separated  according  to  local 
conditions  by  narrow  cuts,  which  finally 
allow  no  water  to  pass  through  and  merely 
indicate  the  former  separation  of  the  vari- 
ous parts  of  the  land. 

In  the  lagoons  of  atolls  of  such  great 
length  as  some  of  these  of  the  Paumotus, 
like  Bairoa,  Fakarava,  Makemo  and  Hao, 
which  are  between  30  and  40  miles  long. 
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and  others  of  less  dimensions,  considerable 
sea  rises  under  the  prevailing  trades.  The 
sea  and  wind  generally  follow  the  trend  of 
the  shores,  both  in  the  lagoon  and  along 
the  sea  face,  so  that  the  bars  of  beach  rock 
act  like  buttresses  and  collect  material  at 
their  inner  and  outer  extremities,  forming 
the  sand  bars  and  islets  which  eventually 
become  the  land  rim  of  the  lagoon.  When 
the  material  is  not  from  local  causes  very 
abundant,  or  is  washed  out  over  the  flats, 
there  are  fewer  islands,  and  often  these 
are  but  mere  islets  or  bars  for  long  reaches 
of  the  shore,  forming  the  characteristic 
weather  faces  of  many  of  the  lagoons. 

Many  of  the  lagoons  are  filled  with  shoals 
or  ledges  awash  or  a  few  feet  above  the  ^ea- 
level.  These  shoals  are  parts  of  the  old 
ledge  which  have  not  as  yet  been  eroded, 
and  the  disintegration  of  which  has  gone 
far  to  supply  material  for  the  land  of  the 
outer  rims  of  the  atolls.  In  Fakarava  there 
were  no  less  than  36  islands  and  islets  and 
ledges,  parts  of  a  former  great  flat,  now 
broken  up,  existing  parallel  to  the  outer 
reef  flat  about  four  miles  in  the  lagoon. 
Similar  reef  flats  exist  in  Tahanea,  where 
they  form  a  secondary  lagoon  with  two  to 
three  fathoms  of  water,  extending  nearly 
the  whole  length  of  the  western  face  of  the 
atoll.  There  are  several  large  islands  on 
tbis  flat,  and  at  high  water  they  would  ap- 
pear as  the  islands  and  islets  of  Fakarava 
do,  as  disconnected  and  planted  in  the 
lagoon  itself.  A  secondary  lagoon  also 
exists  in  Kavahere  and  Anaa ;  in  both 
these  atolls  the  reef  flat  extends  across  one 
extremity  of  the  lagoon  and  does  not  run 
parallel  to  the  longer  shore-line  of  the  atoll. 

The  lagoons  of  these  atolls  have  a  gen- 
eral depth  of  13  to  20  fathoms.  In  some 
cases  they  are,  as  is  stated,  somewhat 
deeper  (but  there  are  no  measurements), 
the  greater  depths  being  30  fathoms  or 
more,  being  due  to  erogenic  conditions. 
Some  of  the  atolls  are  quite  shallow,  as  at 


Matahiva  as  well  as  Pinaki,  where  the  lagoon 
is  not  more  than  two  to  three  fathoms,  and 
Takume,  where  it  is  from  five  to  six  fathoms 
deep.  Some  of  the  smaller  islets  we  visited, 
among  which  are  Tekei,  Aki-Aki  and  Nuku- 
tavake,  have  no  lagoons.  The  former  has 
a  shallow  sink  in  which  fresh  water  coir 
lects,  but  the  rim  is  only  very  slightly 
higher  than  the  interior.  The  last  two  is- 
lets are  apparently  depressed  in  the  center, 
three  to  four  feet  below  the  outer  bank  of 
sand  which  forms  the  rim  (about  10  to  12  feet 
high)  of  the  basin  of  the  island.  I  was  at 
first  inclined  to  look  upon  these  islands  as 
examples  of  islands  which  had  been  cut 
down  to  the  level  of  the  sea  and  subse- 
quently been  built  up  by  beach  rock  and 
sand  in  the  manner  described  above.  The 
existence  of  extensive  sand  dunes  on  two 
^ides  of  the  island  at  Pinaki,  and  of  a  large 
dune  (estimated  to  be  35  feet  high)  on  the 
south  shore  of  Kukutavake,  seems  to  indi- 
cate the  possibility  of  there  having  been  a 
shallow  lagoon  occupying  the  center  of  Aki- 
Aki  and  of  Nukutavake,  and  that  these 
lagoons  were  gradually  filled  by  the  sand 
dunes,  much  as  Pinaki  is  filling  now. 

At  Pinaki  (Whitsunday  Island),  there  is 
no  doubt  but  that  the  lagoon  is  rapidly  fill- 
ing from  the  sand  blown  in  by  the  dunes. 
They  are  from  1 2  tx)  15  feet  high  and  are 
forcing  their  way  in  towards  the  lagoon, 
killing  the  pandanus  and  whatever  vegeta- 
tion there  is  growing  on  the  land  rim  of  the 
lagoon.  The  dunes  have  probably  filled 
also  a  second  entrance  to  the  lagoon,  indi- 
cated now  only  by  a  somewhat  lower  level 
of  the  land  rim.  Mr.  Moore  and  Mr. 
Townsend,  who  went  ashore  at  Pinaki,  re- 
port that  the  lagoon  is  not  more  than  three 
fathoms  deep ;  they  could  wade  over  the 
greater  part  of  it.  Mr.  Alexander  counted 
no  less  than  116  islets  in  this  small  lagoon 
— less  than  a  mile  in  diameter — islets 
formed  of  masses  of  dead  Tridacna  shells 
thrown  up  on  ledge  rock,  on  the  slopes  of 
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which  grew  madrepores.  The  bottom  of 
the  lagoon  is  covered  by  Tridacna  and 
masses  of  a  species  of  Area  live  near  the 
«dge,  the  intervening  spaces  being  filled 
with  nuUipores.  The  entrance  to  the  la- 
goon is  perhaps  150  feet  wide,  and  there  is 
a  cut  throagh  the  beach  rock  covering  the 
old  ledge,  giving  access  to  the  sea  into  the 
lagoon  at  certain  stages  of  the  tide.  The 
water  in  the  lagoon  is  quite  warm. 

At  Pinaki,  as  at  other  atolls  and  islets  to 
the  eastward,  there  are  fewer  cocoanats 
than  on  the  westward  atolls,  and  the  vege- 
tation consists  in  great  part  of  pandanns 
and  puteaa  trees  and  the  usual  coral  reef 
vegetation  of  the  Paumotus  and  Fijis. 

The  only  atoll  we  have  seen,  the  lagoon 
of  which  is  entirely  shut  off  from  the  sea,  is 
Niau.  In  this  case  the  old  ledge  forming 
the  rim  of  the  land,  which  surrounds  the 
nearly  circular  lagoon,  is  about  a  third  of  a 
mile  in  width,  and  sufficiently  high,  15  to 
20  feet,  to  prevent  any  sea  from  having  ac- 
cess to  it  except  in  case  of  a  cyclone,  as 
that  of  1878,  when  the  sea  washed  into  the 
lagoon.  The  lagoon  is  shallow,  of  an  aver- 
age depth  of  about  three  fathoms,  the  deeper 
parts  perhaps  five.  The  water  is  brackish,  of 
a  density  of  1.0216  at  28  degrees  C.  There 
are  no  corals  living  in  it,  but  a  species  of 
mallet  is  found,  as  well  as  many  marine 
shells,  which,  like  those  in  the  lagoons  of 
San  Salvador,  in  the  Bahamas,  are  of  di- 
minutive size  compared  to  their  representa- 
tives living  outside.  The  floor  of  the 
lagoon  is  covered  with  algae.  The  lagoon 
has  pfobably  a  slight  connection  with  the 
sea,  the  water  percolating  through  the 
limestone  ring  separating  it  from  the  outer 
reef  flat.  It  is  very  difficult  in  this  case  to 
decide  whether  this  lagoon  has  been  grad- 
ually filled  up  after  elevation  or  whether  it 
is  merely  a  sink  on  a  more  or  less  uneven 
limestone  surface. 

Dana  and  the  other  writers  on  coral 
reefs  mention  a  great  number  of  lagoons 


as  being  absolutely  shut  off  from  the  sea. 
I  take  it  these  statements  are  due  to  their 
descriptions  being  taken  from  charts,  many 
of  which  (as  in  the  case  of  the  Paumotus) 
are  very  defective.  For  nothing  is  easier 
than  to  pass  at  a  short  distance  by  the  wide 
and  narrow  cuts  which  give  in  so  many 
places  the  freest  access  to  the  sea  to  the  in- 
terior of  the  lagoons,  and  described  as  closed 
because  they  have  no  boat  passages.  I 
could  mention  as  instances  of  such  lagoons 
those  of  the  atolls  of  Takume,  Hikuern, 
Anaa,  etc.,  which  may  be  said  to  be  closed, 
yet  into  which  a  huge  volume  of  water  is 
poured  at  every  tide  over  low  parts  of  the 
encircling  reef  flats. 

The  character  of  the  coral  reefs  of  the 
Paumotus  is  very  different  from  that  of 
other  coral  reef  regions  I  have  seen.  No- 
where have  I  seen  such  a  small  number  of 
genera,  so  many  small  species,  and  such 
stunted  development  of  the  corals.  None  of 
the  great  heads  of  the  genera  so  character- 
istic of  the  West  Indian  regions,  or  of  the 
great  barrier  reef  of  Australia ,  are  to  be  seen ; 
with  the  exception  of  a  couple  of  species 
of  aloyonaria  they  are  absent,  so  far  as  our 
experience  shows,  and  there  are  but  few 
sponges  and  gorgonians  to  be  found  among 
the  corals.  The  bathvmetrical  limit  of  the 
reef-building  corals  seems  to  be  about  20  to 
22  fathoms,  but  nowhere  have  I  seen  such 
extraordinary  development  of  incrusting 
nuUipores  as  on  the  sea  edge  of  the  shore 
platforms  of  some  of  the  Paumotu  atolls, 
where  they  build  up  to  a  height  often. four 
feet  to  form  the  outer  edge  of  the  secondary 
barrier  reef  so  frequently  seen  along  the 
reef  faces  of  the  Paumotus. 

On  the  4th  of  November  we  were  well  on 
our  way  to  Mehitia,  the  easternmost  of  the 
Society  Islands,  the  account  of  which  will 
be  included  in  my  next  letter  giving  the 
results  of  our  examination  of  the  Society 
Islands. 

We  have  taken  a  large  number  of  photo- 
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graphs  to  illustrate  the  structure  and  mode 
of  formation  of  the  Paumotu  atolls.  Mr. 
Mayer  has  devoted  much  time  to  the  draw* 
ing  of  the  medusae  collected. 

Judging  from  the  temperature  taken  at 
various  points,  40°  F.  seems  to  be  found 
quite  generally  at  about  500  fathoms  depth. 

We  made  a  number  of  surface  hauls,  as 
well  as  intermediate  hauls,  with  the  tow- 
nets,  but  obtained  very  little  animal  life. 
The  poverty  of  the  surface  pelagic  life, 
and  down  to  300  fathoms,  is  remarkable. 
I  do  not  think  I  have  ever  sailed  over  so 
extensive  an  area  as  that  of  the  Paumotus 
and  observed  so  little  surface  life  ;  on  calm 
days,  under  the  most  favorable  conditions, 
nothing  could  be  seen  with  the  naked  eye, 
and  at  night  there  was  little  or  no  phos- 
phorescence. Inside  the  lagoons  our  hauls 
were  equally  barren. 

The  same  paucity  of  animal  life  seemed 
to  extend  to  the  deep-water  fauna.  All 
the  hauls  we  made  off  the  islands,  in 
from  600  to  1000  fathoms,  usually  the 
most  productive  area  of  a  sea  slope, 
brought  nothing,  or  so  little  that  we  came 
to  grudge  the  time  spent  in  trawling  on  the 
bottom,  as  well  as  towing  on  the  surface  or 
near  it,  a  great  contrast  to  the  conditions 
of  the  Atlantic  in  similar  latitudes,  and 
very  different  from  our  anticipations.  For 
these  reasons  no  attempt  has  thus  far  been 
made  to  make  a  trial  of  the  deep-sea  pump 
while  in  such  unproductive  areas,  and  unfor- 
tunately while  we  were  in  the  region  of  the 
equatorial  current  the  weather  conditions 
were  not  suited  for  a  trial  of  the  apparatus. 

We  expect  now  to  coal  and  refit,  and  to 
leave  for  Suva  via  Tonga  on  the  15th  of 
this  month.  A.  Agassiz. 


THE  TWELFTH  ANNUAL  MEETING  OF  THE 
GEOLOGICAL  SOCIETY  OF  AMERICA. 

I. 

The  Geological  Society  of  America  con- 
vened at  10  a.  m.,  Wednesday,  December 


27th,  in  the  large  lecture  room  of  Ck>lumbia 
University,  Washington,  D.  C.  President 
B.  K.  Emerson  called  the  meeting  to  order 
and  Dr.  G.  K.  Gilbert  delivered  an  address 
of  welcome,  to  which  the  President  re- 
sponded. The  following  officers  were  then 
declared  elected  for  the  ensuing  year : 

President :  George  M.  DawsoD,  Ottawa,  Ont. ;  Firtt 
Vice-President:  Charles  D.  Waloott,  WashiDgton,  D. 
C. ;  Second  Vice-President:  N.  H.  Winchell,  Minne- 
apolis, Minn. ;  Secretary :  H.  L.  Fairchild,  Rochester, 
N.  y. ;  Treasurer:  I.  C.  White,  Morgantown,  W. 
Ya. ;  Editor:  J.  Stanley-Brown,  Washington,  D.  C; 
Librarian:  H.  P.  Cnshing,  Cleveland,  O. ;  Coumillors: 
W.  B.  Clark,  Baltimore,  Md.,  and  A.  C.  Lawson, 
Berkeley,  Calif. 

The  following  new  Fellows  were  also  an- 
nounced as  having  received  election : 

Irving  Prescott  Bishop,  109  Norwood  A  venae, 
Buffalo,  N.  Y.,  Professor  of  Natnral  Science,  State 
Normal  and  Training  School;  Emilo  Bose,  Ph.D. 
(University  of  Munich,  1893),  Calls  del  Paseo  Nnevo 
No.  2,  Mexico,  D.  F.,  Geologist  of  the  Institute  Geo- 
logioo  de  Mexico  ;  Arthur  Starr  Eakle,  B.S.  (Cornell, 
1892),  Ph.D.  (Munich,  1896),  University  Museum, 
Camhridge,  Mass.,  Instructor  in  Mineralogy  and 
Petrography,  Harvard  University  ;  August  Frederick 
Foerste,  A.B.  (Denison,  18B7),  A.M.,  Ph.D.  (Har- 
vard, 1888,  1890)  ;  John  Flesher  Newsom,  A.B. 
(University,  Indiana,  1891),  A.M.  (Stanford,  1892), 
Stanford  University,  Calif.,  Associate  Professor  of  Me^ 
allurgy  and  Mining,  Stanford  University  ;  Si^muel 
Lewis  Penfield,  Ph.B.,  M.A.  (Yale,  1877, 1896),  New 
Haven,  Conn.,  Professor  of  Mineralogy,  Sheffield 
Scientific  School  of  Yale  University  ;  Charles  Henry 
Kichardson,  A.B.,  A.M.,  Ph.D.  (Dartmouth,  1892, 
1895, 1898),  Hanover,  N.  H.,  Instructor  in  Chemistry 
and  Mineralogy,  Dartmouth  College  ;  Arthur  Brown 
Willmott,  B.A.,  B.Sc.  (Victoria  University,  Toronto, 
1887),  M.A.  (Harvard,  1891),  Toronto,  Canada,  Pro- 
fessor of  Geology  and  Chemistry,  McMaster  Univer- 
sity. 

During  the  year  the  Society  has  lost  by 
death  four  of  its  most  distinguished  Fel- 
lows, of  whom  two,  Sir  J.  William  Dawson 
and  Edward  Orton,  have  been  presidents. 
The  others  were  O.  C.  Marsh  and  Oliver 
Marcy.  Memorials  were  read  of  all  but 
Professor  Marsh,  whose  biographer,  Pro- 
fessor C.  E.  Beecher,  was  absent,  and  had 
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hiled  to  send  hie  manuscript.  Extempo- 
raneonB  remarks  were  made  after  the  read- 
ing of  each  of  the  memorials,  and  they 
were  often  marked  by  deep  feeling,  as  one 
aAer  another  of  the  former  students  of  the 
departed  scientists  paid  his  tribute  to  his 
old  teacher  and  friend.  The  first  paper 
was  then  read  as  follows : 

Pkydographic  terminology  with  special  reference 
to  land  forms.  By  W.  M.  Davis,  Cam- 
bridge, Mass. 

The  paper  embraced  a  critical  discassion 
and  a  definition  of  terms,  mostly  suggested 
within  the  last  thirty  years,  for  the  descrip- 
tion of  land  forms.  The  terms  cycle,  base- 
le^el  and  grade  were  considered  in  detail. 
The  general  principle  was  advocated  that 
terms  should  be  based  on  observation  and 
sboald  express  its  results.  The  geograph- 
ical cycle  was  urged  as  the  basis.  Instead 
of  the  old  conceptions  of  destructional  and 
constructional ;  initial,  sequential  and  ulti- 
mate were  suggested.  It  was  urged  that 
for  '  base-level'  as  applied  to  the  limiting 
conditions  of  the  development  of  a  river 
'graded  slope'  be  substituted — as  base- 
level  has  now  a  variety  of  meanings. 
Other  terms  involving  the  syllables  *  se- 
quent,' such  as  consequent,  obsequent,  in- 
Beqaent,  subsequent,  etc.,  were  suggested 
and  defined.  In  discussion  B.  K.  Emerson 
referred  to  the  difficulty  of  remembering 
the  distinctions  in  meaning  among  so  many 
similar  terms,  a  remark  that  struck  a  sym- 
pathetic chord  in  the  minds  of  all  teachers 
present. 

Ccanas  Land,  a  valley  remnant.   By  Geo.  Otis 
Smith  and  Geo.  Carroll  Curtis,  Wash- 
ington, D.  C,  and  Boston,  Mass. 
A  description  was  given  of  the  remnant 
of  an  old  valley  on  the  eastern  slope  of  the 
Cascade  Mountains,   in  Washington  (Mt. 
Stuart  quadrangle).     Camas    Land    owes 
its  preservation  above  the  circumdenuda- 
tion  to  an  intrusive  sheet  of  diabase.     A 


relief  model  of  Camas  Land  was  exhibited 
which  made  clear  to  all  present  the  pecu- 
liar phenomena  of  the  region  and  the  rear- 
rangement of  the  drainage.  Discussion  by 
W.  M.  Davis  and  M.  B.  Campbell  ensued, 
which,  however,  would  require  the  model 
to  be  intelligible  to  one  not  present. 

Some  coast  migrations.  Southern  California.  By 
Bailey  Willis,  Washington,  D.  C. 
The  section  of  the  California  coast  de- 
scribed extends  from  Point  Bur  to  Fiedrae 
Blancas,  between  Monterey  and  San  Luis 
Obispo.  Formations  constituting  the  Santa 
Lucia  Range  of  the  Coast  Ranges  were  de- 
scribed, their  relations  to  each  other  stated, 
and  the  corresponding  migrations  of  the 
Pacific  Coast  were  indicated  with  probabil- 
ity. A  review  of  the  observations  of  Fair- 
banks was  presented. 

It  was  shown  that  the  oldest  rocks  con- 
stitute a  series  of  metamorphic  schists  and 
that  on  these  rest  the  Jurassic,  Cretaceous, 
Miocene  and  Pliocene  series.  The  schists 
arre  intruded  by  granite.  Five  thousand 
feet  above  the  Pacific  the  Miocene  beds  are 
met  dipping  eastward  and  thinning  out  in 
that  direction.  This  indicates  a  great  land 
area  which  must  have  existed  in  the  Mio- 
cene, where  now  is  the  Pacific  ocean  ;  3000 
feet  above  the  sea,  folded  Pliocene  strata  oc- 
cur. There  are,  therefore,  two  submergences 
indicated  and  great  elevation  and  disturb- 
ances in  comparatively  recent  geologic  time. 

Submerged  forest  of  the  Columbia  River.  By 
G.  K.  Gilbert,  Washington,  D.  C. 
At  the  Cascades  the  Columbia  river  flows 
over  a  natural  dam  of  rock  fragments.  In 
the  pond  above  stand  sound  stumps  of 
Douglas  spruce.  Of  various  explanations 
proposed  that  first  suggested  by  Lewis  and 
Clark  and  repeated  by  Gibbs  and  Newberry 
accords  best  with  the  facts.  The  river  was 
dammed  by  a  land  slide  from  the  north  not 
less  than  350  years  ago. 

The  speaker  reviewed  the  explanations 


100 


SCIENCE. 


[N.  8.  Vol.  XI.  No.  264. 


of  other  observers  and  the  Indian  legends. 
He  showed  the  general  topography  and 
geology  by  means  of  maps,  and  explained 
his  estimate  of  the  lapse  of  time  by  the 
rings  in  the  stamps  of  trees  which  had 
grown  on  the  landslide.  There  is  also  a 
river  terrace  about  100  feet  above  the 
present  water  level.  The  landslide  there- 
fore ponded  the  river  and  drowned  the 
trees  standing  above  it.  In  discussion  J. 
A.  Holmes  cited  cypress  trees,  in  good 
preservation,  20  feet  below  the  bottoms  of 
rivers  in  North  Carolina,  and  G.  B.  Shat- 
tuck  spoke  of  similar  cases  in  Maryland  in 
the  Pleistocene. 

Physiographic  development  of  the    Washington 

region.     By  N.  H.  Dabton,  Washington, 

D.  C. 

A  general  sketch  was  presented,  illus- 
trated by  maps  and  photographic  illustra- 
tions, and  intended  to  give  visiting  geolo- 
gists an  outline  of  the  principal  features  of 
the  Mesozoic  to  recent  geology. 

The  paper  was  not  meant  for  publica- 
tion, but  it  served  to  set  before  the  Society 
an  excellent  idea  of  the  geological  for- 
mations near  Washington  and  their  physi- 
ographic development. 

Erosion  forms  in  the   Harney  Peak   District, 

Black  Hills,  South  Dakota.      By  Edmund 

Otis  Hovey,  New  York  City. 

The  paper  consisted  of  the  exhibition  of 
about  ten  lantern  slides,  showing  the  pe- 
culiar forms  produced  by  erosion  in  the 
schists  and  pegmatites  in  the  Harney  Peak 
District  in  the  Black  Hills  of  South  Dakota. 

The  slides  illustrated  the  curiously 
sheeted  and  jointed  granite  which  leads  to 
the  production  of  very  rough  topography. 
Pictures  of  the  large  spodumene  crystals 
at  the  Harney  Peak  tin  mines  were  also 
thrown  upon  the  screen. 

In  discussion  President  Emerson  com- 
pared the  spodumenes  with  those  of  Massa- 
chusetts.   S.  F.  Emmons  described  the  oc- 


currence of  the  spodumenes  in  pegmatites. 
I.  C.  Kussell  inquire^  if  there  were  evi- 
dences of  glaciation  in  the  hills  ;  Mr.  Hovey 
replied,  no.  A.  C.  Spencer  inquired  if  the 
Sylvan  Lake  was  a  rock -basin.  This  was 
likewise  answered  in  the  negative. 

Topographic  features  of  Ohio,      By  W.    Or, 

Tight,  Granville,  0. 

The  general  topographic  features  of  the 
different  sections  of  the  State  were  discussed 
and  an  attempt  was  made  to  show  the 
reasons  for  the  different  types.  The  paper 
was  illustrated  with  lantern  views. 

The  author  remarked  the  paucity  of  in- 
formation about  the  physiography  of  the 
State  in  general.  He  divided  it  into  three 
areas :  the  northwestern,  within  the  limits  of 
the  glacial  ice ;  the  border,  a  belt  along  the 
terminal  moraine;  and  the  southeastern, 
outside  the  drift.  The  readjustments  of 
drainage  and  the  various  topographic  forms 
were  admirably  illustrated.  In  discussion 
M.  B>.  Campbell  inquired  if  there  was  good 
evidence  of  peneplains  in  the  southeast ;  the 
author  replied  that  there  was  some  but  tha^ 
it  was  not  conclusive.  I.  C.  White  dis- 
cussed the  general  directions  of  the  drainage. 

Drainage  modifications  in  Southeastern   Ohio. 

By  W.  G.  Tight,  Granville,  Ohio. 

The  changes  in  drainage  of  the  region 
north  of  the  Ohio  river  and  between  the 
lower  Muskingum  and  the  lower  Scioto 
have  been  very  great.  The  lower  Muskin- 
gum, south  of  Zanesville,  is  shown  to  be  a 
composite  stream  made  up  of  sections  of 
four  preglacial  streams  which  crossed  the 
course  of  the  present  Muskingum.  These 
four  streams  united  in  what  is  now  the 
Little  Hocking  basin,  and  the  main  line  of 
preglacial  drainage  extended  across  the 
present  Hocking  river,  which  is  also  shown 
to  be  composed  of  sections  of  several  pre- 
glacial streams,  into  the  basin  of  Raccoon 
creek  and  across  this  basin  into  that  of  the 
Scioto  river  below  Chillicothe.    Several  of 
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the  tribataries  of  this  preglacial  river  were 
also  described. 

The  paper  gave  a  very  graphic,  conception 
of  the  rearrangements  which  were  brought 
about  by  the  continental  ice  sheet,  chang- 
ing the  outlet  of  the  river  system  from  the 
Great  Lakes  to  the  Mississippi.  In  discus- 
sion M.  B.  Campbell  brought  up  the  Teazes 
valley  and  the  changes  in  the  Big  Kanawha, 
and  the  presence  of  silt  in  the  former.  W. 
G.  Tight  then  described  the  area  covered 
by  silt  and  referred  the  readjustment  of  the 
drainage  to  the  obstruction  which  it  pre- 
sented. The  silting  was  explained  by  some 
barrier  far  to  the  westward.  I.  C.  White 
referred  to  his  early  description  of  the  val- 
ley, and  urged  the  danger  of  mistaking,  for 
cols,  narrows  in  the  Ohio  and  other  rivers 
produced  by  the  crossing  of  some  hard 
stratum.  The  author  replied  that  he  had 
sought  to  guard  against  this. 

T^  landslides  of  the  Rico  Mourdains,  Colorado, 
By  Whitman  Cross,  Washington,  D.  C. 
The  Bico  Mountains,  in  southwestern 
Colorado,  are  due  to  the  erosion  of  a  local 
domatic  uplift.  The  sedimentary  forma- 
tions affected  embrace  the  Algonkian, 
Devonian,  Carboniferous,  Permo-Carbonif- 
eroos,  Juratrias  and  Cretaceous.  Many 
intrusive  dikes,  sheets  and  small  laccoliths 
of  diorite — or  monzonite — ^porphyry  occur 
in  this  complex.  A  large  monzonite  stock 
penetrates  ail  rocks  above  mentioned.  In- 
tense and  complicated  faulting  has  taken, 
place  in  the  heart  of  the  uplift,  and  there 
has  been  a  great  amount  of  mineralization, 
forming  argentiferous  ore  bodies  of  many 
types. 

Landslides,  occurring  in  a  recent  geo- 
logical epoch,  are  very  prominent  features 
of  the  local  geology.  These  landslide  areas 
were  described,  the  relation  of  the  phe- 
nomena to  other  elements  of  the  geological 
history  were  discussed,  and  hypotheses  of 
their  origin  set  forth. 


The  landslides  are  limited  to  the  central 
portion  of  the  domatic  uplift.  No  apparent 
connection  can  be  traced  between  the  struc- 
ture and  the  slides,  nor  are  they  present 
in  the  region  of  greatest  faulting.  The 
speaker  finally  concluded  that  they  were 
connected  with  deep,  interior  vulcanism, 
transmitted  through  the  intruded  stock  of 
monzonite. 

J.  B.  Wood  worth  mentioned  similar  cases 
in  southwestern  Montana,  where  water- 
bearing beds  caused  the  slipping.  W.  M. 
Davis  mentioned  Alpine  cases  where  glac- 
ial erosion  had  removed  the  support.  Dr. 
Cross  said  there  was  no  gladation  at  Bico. 
W.  H.  Niles  also  referred  to  Alpine  cases. 
Oeo.  Otis  Smith  mentioned  similar  cases  in 
,  the  Stewart  mountains,  Oregon,  where,  of 
all  the  rooks  present,  the  granite  is  alone 
unaffected. 

A  recent  fauU  scarp  in  the  Lepini  Mountains, 

Italy,      By   W.   M.   Davis,    Cambridge, 

Mass. 

The  Lepini  mountain  group  is  a  sub- 
maturely  dissected  block  of  cretaceous 
strata,  40  miles  S.  E.  of  Bome.  Becent 
movement  on  the  line  of  a  tertiary  fault 
has  produced  a  well-defined  scarp  in  places 
100-200  feet  in  height  and  traceable  five 
miles  or  more  along  the  northeastern  base. 

The  paper  was  finely  illustrated  by  the 
lantern  and  the  truncations  of  fan-like  pro- 
jections of  rock  called  rook- fans  were  well 
shown.  There  was  no  discussion.  The 
reading  of  the  paper  closed  the  first  day's 
proceedings. 

On  Wednesday  evening  the  President, 
Professor  B.  K.  Kmerson,  delivered  his 
presidential  address  upon  ^  The  Tetra- 
hedral  Earth  and  the  Zone  of  the  Inter- 
continental Seas,'  before  a  large  gathering 
of  the  Society  and  their  friends.  It  will 
appear  in  another  number  of  Sciencb. 

The  Society  convened  in  business  session 
Thursday  morning  at  9.30  o'clock.     The 
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report  of  the  Coancil  was  submitted 
And  approved.  Reports  were  received 
from  the  photographic  committee  which 
shows  that  a  collection  of  over  1900  views 
has  been  made.  The  committee  then  re- 
signed and  N.  H.  Darton  was  elected  a 
committee  of  one  to  have  charge  of  the 
matter.  A  motion  was  passed  approving 
of  the  organization  of  a  Cordilleran  Section 
to  embrace  the  members  living  on  the 
Pacific  coast,  who  by  reason  of  distance 
cannot  meet  with  the  Society,  and  a  tele- 
gram of  greeting  was  sent  to  them  in  their 
first  session. 

The  report  of  the  Council  showed  the  So- 
ciety to  be  in  a  very  prosperous  condition. 
There  are  239  Fellows,  besides  the  8  elected 
at  this  meeting.  The  Society  has  an  in- 
vested fund  of  $5,000,  and  on  account  of 
an  unavoidable  delay  in  issuing  Vol.  X,  had 
also  a  balance,  December  1st,  of  $3,030.02. 
The  Society  is,  however,  very  anxious  and 
ambitious  to  increase  its  invested  funds  in 
order  that  the  income  may  admit  of  the 
suitable  illustration  of  papers. 

DepoBita  of  calcareous  marl  in  Michigan,  By 
Israel  C.  Russell,  Ann  Arbor,  Mich. 
A  large  number  of  lakes  and  swamps  in 
the  southern  Peninsula  of  Michigan  have 
been  found  to  contain  deposits  of  calcareous 
marl  suitable  for  the  manufacture  of  Port- 
land cement.  The  marl  is  composed  in 
part  of  shells,  but  is  mainly  a  chemical  pre- 
cipitate and  is  still  being  deposited.  The 
better  grades  contain  from  80  to  95  per 
cent,  of  calcium  carbonate.  Several  large 
cement  works  have  already  been  established 
and  others  are  contemplated.  The  supply 
of  marls  is  practically  inexhaustible  and 
Michigan  can  easily  take  a  leading  place  in 
the  Portland  cement  industry. 

The  precipitation  of  the  calcareous  matter 
is  probably  due  to  the  fact  that  calcium 
carbonate  is  more  soluble  in  cold  water 
than  in  warm,  and  as  the  lakes  are  fed  by 


springs,  the  waters  rise  in  temperature  and 
lose  their  dissolved  material. 

J.  F.  K^mp  referred  to  the  importance 
of  the  industry  and  the  previous  efforts 
that  had  been  made  near  Syracuse  to  utilize 
the  same  materials.  J.  M.  Clarke  empha- 
sized the  possible  part  played  by  algSB  in 
precipitating  the  calcium  carbonate.  The 
speaker  replied  that  he  had  not  found 
much  evidence  of  them. 

Global  origin  of  the  older  Pleistocene  in  the 
Gay  Head  Cliffs^  with  a  note  on  the  fossil 
horse  of  thai  section.  By  J.  B.  Wood  worth, 
Cambridge,  Mass. 

The  occurrence  of  glaciated  fragments  in 
the  boulder  bed  at  the  base  of  the  older 
Pleistocene  (Columbia)  in  the  Gay  Head 
Section  was  described  and  illustrated,  con- 
firming, it  is  thought,  the  theory  of  the  ex- 
istence of  an  ice  invasion  long  antedating 
the  surface  moraines  of  the  New  England 
islands.  The  astragalus  of  a  mammal  iden- 
tified with  that  of  a  horse,  by  Professor 
Osborn,  was  exhibited.  This  bone  was 
found  in  the  Miocene  underlying  the 
boulder  bed  at  Gay  Head. 

Beach  structure  in  Medina  sandstone.  By 
H.  L.  Fairchild,  Rochester,  N".  Y. 
The  papers  involved  an  exhibition,  by 
lantern  slides,  of  structural  features  in  the 
Medina  which  indicate  shallow  water  and 
beach  deposits.  The  speaker  referred  to 
the  phenomena  described  by  G.  K.  Gilbert 
at  a  previous  meeting  as  giant  ripples, 
which  suggested  waves  of  60  ft.  height. 
Many  views  were  shown  illustrating  them, 
and  small  ripple  marks  were  seen  on  these 
crests.  Individual  cases  without  parallel 
neighbors  were  exhibited.  The  phenomena 
were  then  interpreted  by  the  action  of  ac- 
tual waves  on  the  beach  of  Lake  Ontario 
and  they  were  explained  as  due  to  shore- 
wave  action.  C.  W.  Hayes  cited  similar 
phenomena  on  the  San  Juan  Biver,  Nica- 
ragua, and  H.  S.  Williams  described  chan- 
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nel  fillings  in  the  Devonian  beds  near 
Ithaca,  which  threw  light  on  the  cases  in 
point. 

Ohdal  erosion  in  the  Aar  VaUey,  By  Al- 
bert Perry  Brigham,  Hamilton,  N.  Y. 
Observations  were  made  between  Meir- 
ingen  and  the  Abschwung.  The  valley  has 
several  relatively  broad  and  open  sections, 
oontaining  small  rock  basins.  These  basins 
are  filled  with  allnvial  material.  One 
doable  basin,  however,  that  of  the  Orim- 
sel  Lakes,  being  out  of  the  track  of  the 
stream,  keeps  its  water-filling.  Between 
the  basins,  in  some  cases,  are  narrow  Y- 
shaped  gorges,  bordered  by  heavily  gla- 
ciated spars  thrown  out  from  the  valley 
sides.  The  sides  of  the  gorges  are  often 
glaciated  nearly  to  the  bottom.  In  other 
cases  rock  barriers  have  crossed  the  valley 
and  are  now  breached  by  very  narrow  post- 
glacial gorges,  as  above  the  Grimsel  Hospice 
and  above  Meiringen.  Sapplementary  il- 
lustrations were  given  from  the  Rhone  and 
Visp  Valleys. 

W.  M.  Davis  in  discussion  illustrated 
the  discordance  between  side  valleys  and 
the  main  valley — ^the  former  disiDharging  at 
an  altitude  of  some  hundreds  of  feet  above 
the  floor  of  the  latter.  These  discordant, 
lateral  valleys  were  called  'hanging  val- 
leys.' I.  C.  Eussell  remarked  the  same 
phenomena  in  the  Sierras  and  Cascades. 
Bailey  Willis  emphasized  the  excess  of  lat- 
eral erosion  by  glaciers  over  the  vertical 
and  that  thus  the  natural  grade  of  the  side 
valleys  had  been  truncated.  W.  H.  Niles 
laid  stress  on  the  importance  of  subglacial 
streams,  along  the  sides  of  a  glacier.  G. 
K.  Gilbert  urged  the  eflBciency  of  glacial 
erosion  and  stated  that  the  profiles  of  lateral 
valleys  did  not  coincide  with  the  idea  of 
tmncation.  The  discordance  may  be  met 
in  rivers,  as  along  the  Bio  Virgin,  where 
the  main  stream  deepens  faster  than  the 
laterals.    J.  J.  Stevenson  corroborated  the 


same  views  by  the  valley  of  the  Twin 
Lakes  in  Colorado.  J.  W.  Spenser  de- 
scribed the  hanging  valleys  of  Norway, 
which  are  step-shaped  at  the  discordance. 
I.  C.  White  described  discordance  along 
the  Monongahela  Valley,  where  no  glacier 
had  ever  existed.  S.  F.  Emmons  cited 
hanging  valleys  along  the  Columbia  Biver, 
where  it  crosses  the  national  boundary.  H. 
W.  Turner  mentioned  cases  in  the  Sierras 
in  the  Bidwell  Bar  quadrangle.  A.  P. 
Brigham  confirmed  the  power  of  a  glacier 
to  erode.  W.  M.  Davis  closed  the  discus- 
sion. 

Movement  of  glaciers.     By  Harry  Fielding 

Beid,  Baltimore,  Md. 

The  paper  gave  the  results  of  from  one  to 
three  years'  observations  on  the  movement 
of  the  Forno  glacier,  with  special  reference 
to  the  vertical  component  of  the  movement. 
The  existence  of  surfaces  of  finite  shear  in 
glaciers  was  discussed.  The  author  de- 
scribed the  set  of  stakes  that  he  had  set  up 
at  several  places  across  the  glacier  and  had 
watched  for  two  or  three  years.  They 
showed  a  slow  movement  at  the  end  and  a 
more  rapid  one  up  the  ice-stream,  and  some 
interesting  relations  at  the  n6v6.  He  pro- 
ceeded at  once  to  the  reading  of  his  second 
paper. 

Stratification  and  banded  structure  of  glaciers. 

By  Harry  Fieldinq  Beid,  Baltimore, 

Md. 

Careful  work  on  a  number  of  the  Swiss 
glaciers  has  enabled  the  author  to  follow 
the  outcrops  of  the  strata  from  the  n6v6-line 
practically  to  the  end  of  the  glacier,  and 
has  convinced  him  that  the  banded  struc- 
ture is  the  modified  appearance  of  the  out- 
crops. A  reason  is  suggested  why  glacial- 
ists  have  held  divergent  views  on  this 
subject.  With  a  beautiful  and  complete  se- 
ries of  lantern  slides  the  author  illustrated 
the  evidences  of  stratification  and  the  phe- 
nomena of  movement.     He  distinguished 
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'  Btratification  lines  from  the  banding  dne  to 
pinched  crevasses  and  to  other  causes,  and 
discussed  the  differences  of  Agassiz  and 
Forbes  regarding  these  phenomena.  Bailey 
Willis  commented  on  the  close  parallelism 
between  ice  movement  and  rock  movement 
and  inquired  regarding  the  phenomena  of 
movement.  Dr.  Reid  replied  that  there 
was  no  shearing  at  all,  but  that  plasticity 
sufficed  to  explain  all  the  observed  phe- 
nomena. 

A  channeled  drumlin.     By  H.  L.  Faibchild, 

Rochester,  N.  Y. 

A  few  lantern  views  showed  a  longitudi- 
nal hollow  (channel  ?)  in  a  drumlin  termi- 
nating at  the  lower  end  by  a  transverse  cut. 

The  phenomena  had  puzzled  the  writer 
and  after  illustrating  them  he  appealed  to 
the  Society  in  vain  for  an  explanation. 

Distinction  between  Upper  and  Lower  Huronian, 
By  A.  P.  Coleman,  Toronto,  Canada. 
During  the  past  summer  a  band  of  rock 
consisting  of  fine-grained  sandstone,  chert 
or  jasper,  with  interbedded  iron  ore,  has 
been  found  at  Michipicoton,  on  the  north- 
east shore  of  Lake  Superior,  corresponding 
to  the  Vermilion  and  other  iron-bearing 
series  west  and  south  of  Lake  Superior. 
This  band  has  been  traced  for  30  or  40 
miles,  and  has  been  recognized  at  various 
points  to  the  west  as  far  as  Rainy  Lake 
and  east  to  Lake  Temagami.  It  is  the  most 
easily  determined  member  of  the  Lower 
Huronian.  Many  fragments  of  this  sandy, 
cherty  or  jaspery  rock  are  found,  as  well- 
rounded  pebbles  in  conglomerates  of  the 
Upper  Huronian,  at  Gros  Cap,  a  few  miles 
west  of  Michipicoton,  and  at  other  points  as 
far  west  as  Shoal  Lake  and  east  as  Lake 
Temiscaming,  a  distance  of  more  than  600 
miles.  Jasper  and  other  pebbles  of  these 
rocks  furnish  an  easily  applied  test  of  the 
Upper  Huronian,  since  their  materials  can 
have  come  only  from  the  Lower  Huronian. 
The  basal  conglomerates  near  Thessalon 


and  also  on  Lake  Temiscaming  contain 
jasper  pebbles,  and  hence  indicate  only  the 
base  of  the  Upper  Huronian.  This  iar- 
reaching  break  between  the  two  parts  of 
the  series  represents  a  great  lapse  of  time, 
as  proved  by  the  Shoal  Lake  conglomerate. 
In  discussion  C.  D.  Walcott  disclaimed  any 
conflict  in  the  meaning  of  Algonkian  and 
Huronian,  making  the  former  a  much 
wider  and  more  inclusive  term  than  the- 
latter. 

Tlie  Cambrian  formaiion  in  the  Atlantic  proi^nee. 
By  Charles  D.  Walcott,  Washington,. 
D.C. 

The  work  of  Dr.  G.  F.  Matthew  and 
the  use  of  the  term  Etcheminian  series^ 
by  him,  for  a  sedimentary  series  formerly 
considered  to  be  pre-Cambrian  and  to  be 
separated  by  a  break  from  the  Cambrian^ 
was  reviewed.  The  presence  of  a  strati- 
graphic  break  between  the  Etchenimian  and 
Cambrian  was  found  not  to  exist.  The  ap- 
parent break  is  explicable  by  folds.  The 
same  relationswere  found  in  Newfoundland. 
Views  were  shown  illustrating  the  Smith '» 
Bay  and  Manuel's  Brook  localities. 

7%e  Lower  Devoniun  aspect  of  the  Lower  Hei- 
delberg    and     Oriskany    formations.      By 
Chables  Schuchert,  Washington,  D.  C. 
The  Silurian  of  Murchison  was  compared 
with  the  American  equivalents.     The  De- 
vonian of  Sedgwick  and  Murchison  has  na 
marked  Lower  Devonic  fauna.     The  Lower 
Devonic  of  Germany  was  summarized.    The 
Helderberg  fauna    is    transitional  to  the 
Oriskany,   and    these  two  constitute   the 
American  Lower  Devonic. 

The  paper  was  read  by  J.  M.  Clarke  and 
the  next  three  titles  were  taken  up  before 
discussion  was  begun. 

The    Silurian-Devonian     boundary    in  North 
America.     By  Henry  S.  Willla^ms,  New 
Haven,  Conn. 
The  writer  presented  a  discussion  (a)  of 

the  principles  to  be  used  in  determining  the 
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boandary  between  the  two  Bystems,  Bilurian 
and  Devonian,  the  standard  sections  of 
which  are  on  another  continent,  and  (6)  of 
the  facts  of  correlation  bearing  npon  the 
case. 

He  urged  that  to  establish  the  top  of  the 
Silurian  as  the  word  was  used  by  Murchisoni 
we  mast  find  the  equivalent  of  the  Tilestone 
fauna.  This  has  been  done  in  the  Arisaig 
&iina  of  the  Maritime  provinces,  which  is 
well  developed  in  northern  Maine  and 
which  lies  over  the  Helderberg  fauna  at 
the  same  place.  He  therefore  developed 
an  argument  for  retaining  the  Helderberg 
in  the  Silurian. 

The  eorUaet  of  the  Silurian  and  Devonian  in 
Erie  Co,,  N.  Y.  By  A.  W.  Grabaxj,  Troy, 
N.Y. 

A  limestone  known  as  the  Bullhead 
rock  was  found  to  contain  fossils  like  those 
described  by  Whitfield  from  the  Helderberg 
of  Ohio.  There  is  an  unconformity  between 
the  Bullhead  rock  and  the  overlying  Onon- 
daga. A  sandstone  dike  in  a  crevice  in  the 
limestone  was  described  and  some  sugges- 
tions regarding  the  choice  of  a  name  for  the 
Bnllhead  rock  were  made.  The  Manlius 
limestone  was  finally  adopted,  it  having 
been  used  by  Dr.  J.  M.  Clarke. 

• 

Devonian  strata  in  Colorado.     By  Abthur  C. 

Spengeb,  Washington,  D.  C. 

The  presence  of  Devonian  rocks  in  south- 
western Colorado,  asserted  by  F.  M.  End- 
lich  in  1874,  has  been  confirmed  by  obser- 
vation of  the  United  States  Geological 
Survey  party  under  the  direction  of  Dr. 
Whitman  Cross. 

The  section  when  complete  is  threefold, 
<!on8isting  of  a  conglomerate  and  sandstone 
at  the  base,  followed  by  a  calcareous  shale, 
and  this  by  a  massive  limestone  containing 
considerable  numbers  of  invertebrate  fossils. 
The  limestone  is  shown  by  its  outcrops  to 
have  covered  an  area  of  at  least  600  square 
miles.    The  sandstone  and  shale  beds  are 


locally  absent  through  non-deposition. 
Their  age  is  possibly  Silurian,  though  they 
contain  occasional  fish  remains,  which 
would  ordinarily  be  considered  indicative 
of  the  Devonian.  The  silicious  series  is 
correlated  with  the  ^  Parting  Quartzite '  of 
central  Colorado,  and  mention  is  made  of 
further  probable  equivalency  between  this 
series  and  the  supposed  Devonian  of  the 
Grand  Canyon  region.  This  brings  out  the 
probability  that  these  formations  of  the 
Middle  Paleozoic  were  originally  deposited 
over  a  very  extensive  area  in  the  southern 
Rocky  Mountain  region. 

The  fossils  have  been  studied  by  Dr. 
George  H.  Girty,  who  considers  that  they 
are  representative  of  a  fauna  older  than 
that  of  the  Chemung,  and  probably  belong- 
ing at  the  base  of  the  upper  Devonian  or 
near  the  top  of  the  lower.  Collections 
made  by  various  geologists  in  central  Colo- 
rado, are  found  to  contain  the  same  assem- 
blage of  fossils  and  to  afford  a  basis  for  corre- 
lation. The  fauna  resembles  that  described 
by  Whiteaves,  from  Hay  River,  Canada. 

All  four  Devonian  papers  were  discussed 
together.  J.  M.  Clarke  urged,  regarding 
the  delimitation  of  the  Silurian,  that  it 
should  rest  upon  the  organic  forms  and 
their  culmination,  and  not  on  the  classifica- 
tion of  Murchison.  He  then  emphasized 
the  Devonian  aspects  of  the  Helderberg  of 
New  York  most  strongly,  and  stated  that 
its  rich  fauna  should  decide  the  question 
and  with  it  the  Arisaig  would  go.  Dr. 
Clarke  also  corroborated  the  observations 
of  Grabau  by  his  own  studies  in  the  cement 
quarries  of  Buffalo. 

H.  S.  Williams  stated  his  method  of 
solving  the  Devonian  question  as  an  en- 
deavor to  find  in  America  an  equivalent 
section  to  the  classic  section  of  the  Old 
World.  He  therefore  had  searched  for  it 
in  Maine  and  had  discovered  one  above 
the  Helderberg,  which  was  almost  exactly 
equivalent  to  the  Tilestone.     Other   con- 
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trastfi  were  instaDced.  G.  H.  Hitchcock 
remarked  the  importance  of  northern  Maine 
as  a  place  to  decide  this  question,  and  men- 
tioned Lake  Telos  as  a  promising  locality. 
H.  8.  Williams  again  spoke,  bringing  up 
the  GaspS  section  and  mentioning  facts 
about  northern  Maine.  J.  M.  Clarke  also 
remarked  his  acquaintance  with  the  De- 
vonian fossils  from  Maine  and  reaffirmed 
the  finality  of  the  organic  tests  of  cor- 
relation. 

These  papers  concluded  the  session  of 
Thursday.  In  the  evening  at  7.30  o'clock 
the  Society  assembled  at  the  Hotel  Ealeigh 
for  the  annual  banquet.  To  the  delight  of 
all  present,  Professor  Emerson  was  found  at 
the  head  of  the  table,  and  as  usual  a  very 
merry  evening  followed.  According  to  the 
admirable  custom,  now  well  established, 
the  fellows  brought  their  wives,  and  the  la- 
dies gave  a  brilliant  aspect  to  the  dinner. 
Ninety-five  covers    were    laid,    including 

about  15  for  ladies. 

J.  F.  Kemp. 
Columbia  Univebsfty. 


SCIENTIFIC  BOOKS, 

Frontinua  and  the  Water  Supply  of  the  OUy  of 
Rome.  By  Clbmens  Herschel,  Hydraulic 
Engineer.  Boston,  Dana  Estes  &  Co.  1899. 
4to.     xlix  +  296  pages. 

Frontinus  was  appointed  water  commissioner 
of  Borne  in  97  A.D.,  and  soon  thereafter  wrote 
his  two  books,  generally  called  De  Aquis,  on  its 
waterworks.  The  sole  original  Latin  manu- 
script, dating  from  the  twelfth  or  thirteenth 
century,  is  preserved  in  the  library  of  a  Bene- 
dictine monastery  in  Italy,  and  the  photographic 
reproductions  of  its  twenty -four  pages  which  Mr. 
Herschel  gives  will  be  of  interest  to  classical 
scholars.  He  also  gives  the  Latin  text  and  its 
English  translation  on  facing  pages,  and  adds 
twelve  chapters  of  explanatory  and  critical  mat- 
ter which  are  of  special  value  to  civil  engineers 
and  archsBologists ;  these  are  accompanied  by 
eighty-four  illustrations  and  three  folding 
plates.  This  is  the  first  time  that  De  Aquis 
has  appeared  in  English  translation,  and  it  is 


safe  to  say  that  no  single  volume  has  ever  been 
published  that  contains  such  a  wealth  of  in- 
formation on  the  water  supply  of  ancient  Borne. 

The  treatise  of  Frontinus  begins  with  a 
description  of  the  nine  aqueducts  erected 
prior  to  97  A.D.,  mentioning  their  builders, 
sources  and  lengths.  The  subject  of  water 
measurement  is  next  discussed  and  the  sizes  of 
the  standard  pipes  are  given,  this  being  pre- 
paratory to  determining  the  amount  of  water 
furnished  by  each  aqueduct  and  how  much  was 
used  for  fountains,  for  public  buildings  and  for 
private  uses.  Then  the  quality  of  the  waters 
and  the  laws  for  the  prevention  of  pollution 
receive  attention,  and  this  is  followed  by  a 
statement  of  the  duties  and  powers  of  the 
water  commissioners,  and  of  the  regulations 
for  preventing  the  unlawful  use  of  water. 
Lastly,  the  methods  of  repairing  the  aqueducts 
are  discussed,  and  the  laws  for  ensuring  their 
proper  maintenance  are  given. 

Mr.  Herschel  discusses  at  length  the  engi- 
neering and  hydraulic  features  of  the  aqueducts 
and  of  the  methods  of  distributing  the  water. 
It  is  clearly  shown  that  the  Boman  engineers 
had  no  rational  methods  of  measuring  water, 
such  quantities  as  cubic  feet  per  second  or  gal- 
lons per  hour  being  beyond  their  powers  of  con- 
ception. The  unit  of  measurement  used  by  them 
was  called  a  '  quinaria,'  this  being  originally 
a  circular  pipe  whose  diameter  was  1\  Boman 
digits,  later  the  number  of  square  units  in  the 
cross-section  of  this  circle,  and  later  the  quan- 
tity of  water  passing  through  this  area.  Evi- 
dently it  was  understood  that  the  discharge 
through  a  pipe  or  channel  would  vary  with  the 
velocity,  as  Frontinus  says  that  the  aqueduct 
Virgo  could  not  be  properly  measured  near  its 
source,  where  the  current  was  too  slow,  but 
near  the  city  where  the  velocity  was  greater  he 
found  it  to  give  2504  quinarias.  In  general^ 
however,  the  measurement  of  water  was  made 
by  finding  the  area,  in  quinarias,  of  the  cross- 
section  of  the  channel  or  pipe ;  thus  a  denaria 
pipe,  whose  diameter  was  double  that  of  the 
quinaria  pipe,  was  supposed  to  discharge  four 
quinarias  of  water. 

The  statement  is  commonly  made  in  cycle- 
peedias  that  the  aqueducts  of  ancient  Borne  de- 
livered about  300  gallons  of  water  per  day  for 
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each  inhabitant,  a  consumption  about  three 
times  as  great  as  that  of  American  cities.  This 
statement  is  traced  by  Mr.  Herschel  to  certain 
hypothetical  computations  published  by  Prony 
in  1817,  which  are  shown  to  rest  upon  unwar- 
ranted assumptions.  A  probable  value  of 
the  quinaria  is  found  in  three  different  ways : 
first,  by  computations  from  the  measured  cross- 
section  of  an  aqueduct  now  standing  and  the 
ancient  slope  of  its  water  surface  as  marked  by 
the  incrustations  of  the  deposited  limestone ; 
second,  by  actual  gaugings  of  .those  ancient 
aqueducts  that  are  now  in  use ;  and  third,  by 
computations  from  reasonable  data  of  the  dis- 
charge of  pipes  which  delivered  water  to  houses. 
An  analysis  of  the  work  of  Blumenstihl  and 
Belg^nd  leads  to  the  conclusion  that  the  value 
of  the  quinaria  was  somewhere  between  2500 
and  9000  gallons  per  day.  Accepting  the  state- 
ment of  Frontinus  that  14,000  quinarias  were  de- 
livered within  the  city,  and  calling  its  popula- 
tion one  million,  it  follows  that  the  consumption 
was  between  85  and  126  gallons  per  person  per 
day,  and  when  it  is  considered  that  one  or  more 
of  the  aqueducts  were  generally  out  of  service 
owing  to  the  progress  of  repairs,  the  lower 
figure  is  probably  nearer  to  the  actual  consump- 
iioo.  Mr.  Herschel's  final  conclusion  is  that 
the  probable  daily  consumption  was  88  gallons 
per  person,  although  the  actual  value  doubtless 
varied  some  20  gallons  on  either  side  of  that 
figure. 

The  Roman  laws  regarding  the  injury  of 
aqueducts,  the  pollution  of  their  waters,  and 
the  unlawful  use  of  water  have  formed  the 
basis  of  modern  statute  law  for  the  protection 
of  public  water  supplies.  Regarding  the  dis- 
tribution of  water  to  buildings,  it  is  interesting 
to  note  that  direct  connections  with  the  aque- 
ducts and  street  mains  were  forbidden  ;  these 
mains  delivered  the  water  to  small  distributing 
tanks,  and  a  house  connection  was  made  to  one 
of  these  tanks  by  a  quinaria  pipe.  It  was  re- 
quired by  law  that  this  pipe  could  not  be  in- 
creased in  diameter  within  a  distance  of  fifty 
feet  from  the  tank,  since  by  so  doing  the  dis- 
charge would  be  increased.  These  water  tanks 
were  under  the  charge  of  men  called  *aquarii,' 
who  probably  bought  the  water  from  the  city 
and  sold  it  to  consumers,  since  various  methods 


devised  by  them  to  defraud  both  the  city  and 
the  consumers  are  described  and  severely  de- 
nounced by  Frontinus. 

Roman  arithmetic  and  mensuration  form  the 
subject  of  one  of  Mr.  Herschel's  interesting 
chapters,  but  his  statement  that  Frontinus  used 
for  TT  the  value  3f  seems  to  be  scarcely  war- 
ranted. In  fact  the  list  of  fractions  used  by 
Frontinus  does  not  contain  ^,  that  list  being  }, 

t»  ii  it  tVi  sV.  h^  Ai  i\y  2hf  and  multiples  of 
these.  From  the  diameters  and  circumfer- 
ences of  several  pipes,  as  stated  in  De  Aquis, 
the  writer  concludes  that  the  value  of  it  used  in- 
computing  the  latter  from  the  former  was  prob- 
ably S^V^t  or,  in  the  notation   of  Frontinus,. 

S  +  A  +  i^  +  Vi  +  ifh. 

Mr.  Herschel  remarks  that  Frontinus  takes 

high  rank,  even  to-day,  as  a  practical  superin- 
tendent of  waterworks.  His  first  care  on  as- 
suming the  office  was  to  ascertain  the  history  of 
the  aqueducts  and  the  regulations  and  customs 
regarding  the  measurement  of  the  water ;  then 
he  made  gaugings  to  ascertain  the  amount  of 
water  carried  by  the  aqueducts  and  the  con- 
sumption. Finding  the  latter  far  less  than  the 
former,  he  traced  the  discrepancy  to  unlawful 
connections.  The  laws  relating  to  these  were 
then  enforced  and  measures  taken  to  prevent 
waste.  The  result  was  that  ''  the  cleanliness  or 
the  city  is  greatly  improved,  the  air  is  purer, 
and  the  causes  of  pestilence  are  removed '';  at 
the  same  time  'Hhose  who  with  fear  drew 
water  unlawfully,  draw  their  supply  now  free 
from  care,  by  grant  from  the  sovereign,"  and 
thus  morality  was  promoted. 

It  is  a  matter  of  congratulation  that  the  first 
English  translation  of  Frontinus'  De  Aquis 
should  have  been  made  by  a  hydraulic  engineer 
highly  qualified  to  interpret  it.  In  fact  our 
knowledge  of  Frontinus  and  his  work  is  mostly 
due,  not  to  classical  scholars,  but  to  technical 
men,  the  French  and  German  translations  hav- 
ing been  made  by  the  civil  engineers  Rondelet 
and  Dederich.  The  writer  of  a  history  of  Rome, 
published  at  Boston  in  1886,  refers  to  the  book 
of  Frontinus  as  belonging  '*  to  the  class  which 
furnish  facts  without  giving  ideas.''  If,  how- 
ever, Frontinus  be  read  carefully  by  those  who 
are  able  to  understand  the  facts,  as  scientists 
and  civil  engineers  can  do,  it  appears,  as  the 
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English  translator  well  says,  that  many  and 
valuable  ideas  may  be  obtained.  The  interest- 
ing commentaries  contained  in  this  volume 
render  it  possible  for  even  the  general  reader  to 
do  this  with  pleasure  and  profit. 

Mansfield  Mebriman. 

OUaninga  from  Nature.     By  W.  S.  Blatchley. 

Indianapolis.     1899.     16mo.    348pp.,  16pl., 

100  cuts. 

The  State  Geologist  of  Indiana  has  here 
given  us  a  dozen  or  more  chapters  on  the  nat- 
ural history  of  his  State,  with  the  laudable  pur- 
pose of  interesting  young  people  in  the  objects 
about  them.  If  but  a  fraction  only  of  the  800,- 
000  children  to  whom  he  dedicates  the  book 
will  read  it,  the  results  should  be  good ;  for  the 
author  speaks  at  first  hand  of  all  he  writes,  and 
seems  equally  at  home  whether  discoursing  of 
quadrupeds,  birds,  reptiles,  fishes,  insects,  trees, 
weeds  or  caverns,  to  which  latter  feature  of 
southern  Indiana  much  space  is  given.  We 
have  noticed  but  one  serious  error,  where  the 
femora  of  Mantis  are  taken  for  tibise.  The 
stories  are  simply  told,  and  derive  their  chief 
value  from  being  the  outcome  of  close  personal 
contact  with  nature  and  from  their  local  flavor. 
The  book  is  to  be  heartily  recommended  to  the 
young  people  not  only  of  Indiana  but  of  the 
neighboring  states,  to  which  it  is  nearly  as  well 
adapted.  It  will  take  them  out  of  doors  on 
every  page  and  awaken  a  new  interest  in  living 
nature.  The  illustrations  are  mostly  good, 
many  excellent  and  all  to  the  purpose.     There 

is  a  sufficient  index. 

S.  M.  S. 

LIVEBPOOL  MARINE    BIOLOGICAL    COMMITTEE'S 

MEMOIBS. 

The  appearance  of  No.  I.,  of  the  Liverpool 
Marine  Biological  Committee's  'Memoirs  on 
Types  of  British  Marine  Plants  and  Animals,' 
deserves  more  attention  from  teachers  and 
students  of  natural  history  than  the  intrinsic 
scientific  value  of  the  volume,  however  much 
this  may  be,  can  justly  claim.  This  because  of 
the  uniqueness  in  several  ways  of  the  series 
which  this  number  introduces.  In  the  first 
place  these  volumes  are  to  be  unique  in  the 
matter  of  price.     Who  has  ever  before  heard 


of  a  bound  volume,  in  the  English  tongue  at 
least,  on  a  natural  history  subject,  written  by  a 
distinguished  specialist,  and  containing  fifty 
pages  and  four  good  plates,  being  sold  for  87} 
cents?  Yet  that  is  the  price  of  this  first 
memoir. 

It  is  written  by  the  editor  of  the  series,  Pro- 
fessor W.  A.  Herdman,  and  the  type  treated 
is  Ascidiaf  as  might  be  anticipated  from  the 
editor's  long  and  distinguished  devotion  to  the 
group  of  animals  of  which  this  is  a  representa- 
tive. 

The  series  again  is  well-nigh  unique  in  its  ori- 
gin and  purpose.  What  these  are  may  be  best 
shown  by  extracting  a  paragraph  from  the 
editor's  preface. 

''  In  our  twelve  yeara,  experience  of  a  Biolog- 
ical Station  (five  years  at  Puffin  Island  and 
seven  at  Port  Erin),  where  college  students  and 
young  amateurs  formed  a  large  proportion  of 
the  workers,  the  want  has  been  constantly  felt 
of  a  series  of  detailed  descriptions  of  the  struc- 
ture of  certain  common  typical  animals  and 
plants,  chosen  as  representatives  of  their 
groups,  and  dealt  with  by  specialists.  The 
same  want  has  probably  been  felt  in  other  sim- 
ilar institutions  and  college  laboratories." 

Some  twenty  other  memoirs  of  like  nature 
and  by  nearly  an  equal  number  of  workers  are 
promised. 

It  is  hardly  necessary  to  say  that  the  number 
before  us  is  scientifically  accurate  and  up  to 
date.  It  could  hardly  be  otherwise  ;  for  its 
author  has  himself  contributed  more  than  any 
one  else  to  the  making  of  our  knowledge  what 
it  is  to-day,  of  the  structure  and  speciog^phy 
of  the  Tunicata.  No  one  is  better  able  than 
he  to  write  such  a  book,  and  he  has  written  it 
as  well  as  he  is  able  to. 

The  only  instances  in  which  I  have  noticed 
any  doubtfulness  or  unclearness  of  statement 
are  in  connection  with  the  pericardium  and 
heart,  and  the  coelom.  On  page  84  we  are 
told  that  the  '^  pericardial  sac  and  its  invagina- 
tion the  heart  have  formed  in  the  mesoblast 
between  the  endostyle  and  stomach. ' '  A  reader 
not  already  familiar  with  ascidian  embryology 
would  find  difficulty,  I  should  think,  in  har- 
monizing this  statement  with  the  clear  state- 
ment of  the  fact  found  on  page  10,  viz.:  that 
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the  '^  pericardium  [from  which  the  heart  itself 
18  produced]  and  epicardium  originate  as  out- 
growths from  the  archenteron."  Comparing 
the  two  statements  such  a  reader  might  con- 
clude that  the  first  statement  quoted  means 
that  the  pericardial  sac  and  its  invagination 
are  embedded  in  mesohlast  as  their  formation 
proceeds,  but  he  would  also  be  justified  in 
understanding  the  one  statement  to  mean 
that  the  pericardial  sac  and  hence  the  heart 
are  of  mesoblastic  origin,  while  the  other  means 
that  they  are  of  hypoblastic  origin. 

Again  the  statement  (  page  10 )  that  the  cavity 
of  the  pericardium  and  epicarilLum  'may  be  re- 
garded as  coelomic  spaces'  is  not  exactly  clear 
when  compared  with  the  statement  made  a  few 
lines  below  on  the  same  page,  that  the  cavities 
of  the  renal  vesicles  and  gonads  are  sometimes 
interpreted  as  being  formed  *  by  a  splitting  of 
(hemesoblast  (coelomic), * 

Bat  the  book  \s  an  admirable  r6sum6  of  our 
knowledge  of  a  typical  ascidian,  and  if  the  suc- 
ceeding numbers  are  equally  satisfactory,  the 
series  cannot  fidl  to  be  a  potent  factor  in  pro- 
moting the  study  of  natural  history  not  only 
in  Qreat  Britian,  but  as  well  beyond  its  borders. 

It  is  unfortunate  that  the  volumes  could  not 
be  bound  a  little  more  securely,  for  they  will 
hardly  withstand  the  rough  usage  which  they 
are  pretty  sure  to  receive  as  laboratory  guides. 
If  this  could  not  be  done  without  increasing  the 
price,  and  if  the  price  could  not  be  increased 
even  by  a  small  amount,  then  it  seems  to  me 
that  it  would  be  better  to  cut  down  the  text 
and  illustrations,  particularly  the  former,  some- 
what, and  apply  the  saving  in  expense  thereby 
to  making  the  binding  better. 

Wm.  E.  Bittbb. 

OENBBAL. 

A  LIMITED  number  of  the  reports  of  the  Uni- 
versity Geological  Survey  of  Kansas  still  re- 
nuun  for  distribution  among  persons  who  are 
interested  in  mining  and  geology.  The  publi- 
cations to  date  include  five  volumes  bound  in 
cloth,  and  two  annual  reports  on  the  Mineral 
Beeources  of  Kansas  bound  in  paper.  All 
these  may  be  had  for  the  asking,  except  Vol. 
I.,  the  supply  of  which  is  entirely  exhausted. 
Persons  writing  for  any  or  all  of  the  reports 


should  enclose  the  necessary  postage,  or  re- 
quest that  they  be  sent  by  express.  The 
volumes  are:  Vol.  II.,  Greneral  Geology  of 
Western  Kansas,  postage  26  cents  ;  Vol.  Ill  ,  a 
Special  Report  on  Coal,  postage  28  cents  ;  Vol. 
IV.,  Paleontology  of  the  Upper  Cretaceous, 
postage  32  cents ;  Vol.  V.,  A  Special  Report  on 
Gypsum  and  Gypsum  Cement  Plasters,  postage 
16  cents ;  Annual  Report  of  Mineral  Resources 
of  Kansas  for  1897,  postage  4  cents ;  Annual 
Report  on  the  Mineral  Resources  of  Kansas  for 
1898,  postage  7  cents.      ^ 

Messbs.  D.  Appleton  &  Company  have 
nearly  ready  for  publication  The  International 
Geography,  Seventy  authors  have  collaborated 
in  its  production,  including  the  leading  geogra- 
phers and  travelers  of  Europe  and  America. 
The  work  has  been  planned  and  edited  by  Dr. 
H.  R.  Mill,  who  also  wrote  the  chapter  on  the 
United  Kingdom.  Among  the  authors  are  Pro- 
fessor W.  M.  Davis  (The  United  States),  Dr. 
Fridtjof  Nansen  (Arctic  Regions),  Professor  A. 
Kirchhoff  (German  Empire),  Mr.  F.  C.  Selous 
(Rhodesia),  Professors  de  Lapparent  and  Rave- 
neau  (France),  Sir  Clements  Markham,  F.  R.  S. 
(Ecuador,  Bolivia,  and  Peru),  Sir  John  Murray, 
F.  R.  S.  (Antarctic  Regions),  Count  Pfeil  (Ger- 
man Colonies),  Mr.  James  Bryce,  M.  P.  (The 
Boer  Republics),  Sir  H.  H.  Johnston,  the  late 
Sir  Lambert  Playfair,  Sir  F.  J.  Goldsmid,  Sir 
Martin  Conway,  Sir  George  S.  Robertson,  Sir 
William  MacGregor,  Sir  Charles  Wilson,  F.  R. 
S.,  the  Hon.  D.  W.  Carnegie,  Mrs.  Bishop,  Dr. 
A.  M.  W.  Downing,  F.  R.  S.,  Dr.  J.  Scott 
Keltic,  and  Mr.  G.  G.  Chisholm.  The  book  is 
illustrated  by  nearly  five  hundred  maps  and 
diagrams  which  have  been  specially  prepared. 

Other  books  announced  for  early  publication 
by  Messrs.  D.  Appleton  &  Co.  include  Compar- 
ative Physiology  and  Morphology  of  Animals, 
by  Professor  Joseph  Le  Conte  ;  Some  Great  As- 
tronomers, by  Dr.  Edward  S.  Holden,  and  the 
Story  of  Eclipses,  by  Mr.  G.  F.  Chambers. 


SCIENTIFIC  JOURNALS  AND  ARTICLES, 

With  the  December  number  the  American 
Naturalist  completes  its  twenty-third  volume. 
Hermon  C.  Bumpus  has  the  leading  article,  on 
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*  Facts  and  Theories  of  Telegony,*  which  gives 
a  brief  review  of  the  subject  in  general  and  of 
the  recent  experiments  by  Professor  Ewart  in 
particular.  Edward  Thorndike  in  a  'Note  on  the 
Psychology  of  Fishes'  tells  of  a  simple  experi- 
ment by  which  it  was  shown  that  the  common 
Fundulus  could  readily  learn  the  proper  route 
of  escape  from  the  compartment  of  an  aquarium 
in  which  it  was  confined.  C.  E.  Mead  dis- 
<;usses  '  Collops  bipunctatua  as  an  Enemy  of  the 
Colorado  Potato  Beetle,'  concluding  that  it  is  an 
important  agent  in  protecting  the  potato  crop. 
'  The  Egg-Carry  in  g  Habit  of  Zaitha'  is  described 
by  Florence  W.  Slater,  and  Robert  T.  Edes 
treats  of  the  '  Relation  of  the  Chirping  of  the 
True  Cricket  (Oecanthusnivetis)  to  Temperature,' 
showing  that  the  rapidity  of  the  chirps  in- 
creases with  the  temperature.  'Regeneration 
in  the  Hydromedusa,  Gonionemua  veriena'  is  dis- 
cussed in  detail  by  T.  H.  Morgan,  whose  experi- 
ments show  that,  although  pieces  smaller  than 
one-eighth  of  the  medusa  may  make  new  in- 
dividuals having  the  medusa  form,  the  remod- 
eling does  not  include  the  internal  organs. 
Richard  0.  McGregor  has  an  article  on  '  Scdvinia 
coccinea,  an  Ornithophilus  Plant,'  describing  the 
manner  in  which  pollination  is  effected  by 
humming  birds,    and  the  sixth  instalment    of 

*  Synopses  of  North  American  Invertebrates,'  by 
W.  P.  Hay,  is  devoted  to  the  AstcuMse,  The 
reviews  are  numerous,  and  under  Correspond- 
ence Henry  B.  Ward  puts  in  a  plea  for  the  use 
of  Mesenchyme. 

The  Journal  of  the  Boston  Society  of  Medical 
Sciences  for  December  has  for  its  first  article  an 
abstract  of  a  paper  by  Charles  S.  Minot  on  the 
'Classification  of  Tissues,'  which  takes  the 
ground  that  this  should  be  based  on  embryo- 
logical  data.  W.  F.  Whitney  describes  some 
'Malformations  of  the  Kidneys,'  and  Thomas 
D wight  some  'Remarkable  Skulls.'  The  final 
article  'Experiments  on  Saphrolegnia  feraXy 
and  their  Application  to  the  Trout  Hatchery,' 
by  J.  H.  Cunningham,  Jr.,  is  of  much  interest 
to  fish  culturists. 

The  Osprey  for  December  opens  with  some 
'Notes  from  Northern  Counties  of  California,' 
illustrated  by  Milton  S.  Ray  ;  this  is  followed 
by  a  reprint  of  J.  E.  Harting's  article  on  '  The 


Largest  Bird  that  Flies,'  which  is  the  subject 
of  some  interesting  editorial  comment.  There 
is  a  brief  biographical  sketch,  with  portrait,  of 
the  late  D.  W.  Prentiss.  The  editorial  columns 
contain  a  description  of  the  recent  meeting  of 
the  American  Ornithologists'  Union,  and  among 
the  letters  is  the  prospectus  of  the  Third  Inter- 
national Ornithological  Congress,  to  be  held  in 
Paris  during  the  coming  year,  and  a  record  of 
the  bird  arrivals  at  Dawson. 


SOCIETIES  AND  ACADEMIES, 

NEW  YORK    ACADEMY    OF    SCIENCES. 
SECTION    OF  GEOLOGY  AND  MINERALOGY. 

At  a  meeting  of  the  section  on  December  18, 
1899,  in  the  absence  of  the  Chairman,  Professor 
J.  J.  Stevenson  was  elected  temporary  chair- 
man.    Twenty-six  persons  were  present. 

Professor  J.  F.  Kemp  presented  a  paper  on 
'  Recent  Theories  Regarding  the  Cause  of  Gla- 
cial Climate.'  During  the  subsequent  discussion 
of  this  paper  by  Professors  Rr  E.  Dodge,  D.  S. 
Martin  and  others.  Professor  Stevenson  called 
attention  to  the  fact  that  the  great  excess  in  the 
area  of  the  peat  bogs  on  the  surface  of  the  earth, 
during  the  present  period,  over  that  of  the 
swamps  which  prevailed  during  the  Carbonif- 
erous, shows  the  little  foundation  for  the  hy- 
pothesis of  an  excess  of  carbon  dioxide  in  the 
atmosphere  during  the  formation  of  the  coal. 
Dr.  Julien  also  pointed  out,  in  reference  to  the 
theory  of  the  refrigerating  influence  of  the  ab- 
sorption of  carbon  dioxide  from  the  atmosphere, 
during  the  decay  of  rocks,  that  this  effect  may 
have  been  more  than  offset  by  the  heat  pro- 
duced during  the  accompanying  absorption  of 
oxygen. 

Professor  Kemp  then  read  a  paper  on  '  Meta- 
morphosed Dikes  in  the  Mica  Schists  of  Mom- 
ingside  Heights.'  This  paper  was  discussed  by 
several  members.  Dr.  Julien  acknowledged 
the  resemblance  of  this  outcrop  of  black  horn- 
blende schist  to  a  sheared  dike,  produced  by  its 
strong  contrast  in  color  with  the  enclosing  light 
gray  micaceous  gneiss,  and  by  the  sharp  lines  of 
separation  of  the  schist  from  the  highly  tilted 
beds  on  either  side,  as  if  thrust  up  from  below. 
Yet  this  is  but  one  of  hundreds  of  exactly  sim- 
ilar outcrops  in  New  York  and  Westchester 
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Goanties.  All  are  intercalated,  however,  as 
thin  beds  in  the  Manhattan  Series ;  in  not  a 
single  case  has  a  hornblende  schist  been  ob- 
served to  cross  the  other  beds.  If  one  or  all  of 
these  are  dikes,  the  lamination  of  the  associated 
beds  must  also  have  been  efifected  by  a  general 
ahearing.  But  the  series  is  accepted  as  typically 
metamorphic,  a  succession  of  true  beds  of  al- 
tered sandstone  (quartzitic  gneiss),  shales  (mica 
schist),  magnesian  schists  (dolomite  marble), 
etc.,  into  which  the  injection  of  trap  dikes  ex- 
claaively  between  the  beds  would  be  entirely 
improbable.  These  hornblende  schists,  more- 
over, on  Morningside  Heights,  as  elsewhere, 
thin  out  along  the  strike  like  the  other  lenticu- 
lar beds,  often  become  partially  or  entirely 
biotitic  and  quartzose,  passing  gradually  into 
biotitic  schists,  biotitic  and  hornblende  gneisses, 
exactly  like  those  of  acidic  constitution  which 
enclose  the  above  supposed  dike.  Indeed,  a 
bttsic  element,  rich  in  lime  and  magnesia,  is 
distributed  throughout  the  Manhattan  Series, 
and  was  originally  perhaps  hornblendic  through- 
out, or,  in  the  absence  of  silica,  concentrated 
in  the  numerous  dolomite  beds.  The  more 
purely  hornblendic  layers  correspond  in  compo- 
sition, as  shown  by  the  interesting  analysis  in 
the  author's  paper,  to  beds  of  altered  marl ; 
their  density  has  enabled  them  to  resist  and  es- 
cape, in  the  present  surviving  layers,  the  bio- 
titic alteration  which  has  affected  the  general 
series. 

A  paper  was  then  presented  with  lantern 
illustrations  by  Mr.  W.  D.  Matthew,  *  Notes 
on  the  Geology  of  the  Laramie  Plains  and  Rat- 
tlesnake Mountains  in  Wyoming.'  Professor 
H.  F.  Osbom  remarked  on  the  uncertainty  of 
the  age  of  the  dtno8aur*beds,  whether  Jurassic 
or  Lower  Cretaceous.  All  determinations 
hitherto  have  been  made  by  collectors,  but 
neglected  by  the  paleontologists,  though  the  sec- 
tion is  here  continuous  from  the  Mountain  Lime- 
stone of  the  Carboniferous  up  to  the  base  of  the 
Cretaceous.  Nor  has  the  correlation  yet  been 
made  with  the  corresponding  beds  of  the 
Wealden,  Purbeck,  etc.,  of  England  and  the 
European  Continent.  The  seolian  theory  of  the 
author,  however,  does  not  appear  consistent 
with  reported  observations  of  remains  of  aquatic 
life  in  these  beds.     The  Chairman  stated  that 


no  true  Mountain  Limestone  fossils  have  yet 
been  detected  in  the  bed  so  called  in  Wyoming, 
nor  the  good  evidences  yet  needed  of  Jurassic 
life  in  the  dino«aur-beds,  of  other  vertebrate 
life,  lacustrine  remains,  etc.,  of  that  age,  and 
for  confirmation  of  synchronism  of  Jurassic  life 
between  the  continents.  As  to  the  heavy  oils 
of  Wyoming,  they  contain  but  little  paraffin 
and  perhaps  less  than  twenty  per  cent,  of  kero- 
sene, and  are  likely  to  be  worthless,  except 
possibly  hereafter  for  use  as  a  coarse  fuel.  The 
paper  was  further  discussed  by  Professors 
Dodge,  D.  Van  Ingen  and  others. 

Albxis  a.  Julien, 
Secretary  of  Section, 

THE     ANTHBOPOLOQICAL     SOCIETY     OP      WASH- 
INGTON. 

The  297th  regular  meeting  of  the  Society 
was  held  Tuesday  evening,  December  19,  1899. 

Mrs.  M.  C.  Stevenson  read  a  paper  on  '  Zuni 
Games/  in  which  several  ceremonial  games 
were  technically  described,  and  the  errors  of 
other  observers  and  writers  pointed  out.  The 
author  claimed  that  these  errors  were  due  to  a 
superficial  acquaintance,  not  only  of  the  game 
itself,  but  to  the  lack  of  familiarity  with  the 
people  and  their  language.  It  was  necessary 
to  live  a  long  time  with  them  in  order  to  dis- 
cover the  true  meaning  of  many  of  the  details. 

Dr.  J.  H.  McCormick  read  a  paper  entitled 
'The  Supernatural  in  Primitive  Concept,'  in 
which  he  traced  the  origin  and  development  of 
primitive  ideas  of  religion  and  pointed  out  the 
four  universal  primitive  doctrines  of  Physian- 
thropy.  Animism,  Transmigration  and  An  thro- 
pomorphism,  and  the  influence  exercised  by 
each  upon  such  concepts. 

Mr.  George  B.  Stetson  gave  *  Some  Curiosi- 
ties of  Philological  Literature.' 

Mr.  Stetson  examined  the  literature  of  Com- 
parative Philology  from  the  point  of  view  of  the 
student  ^*  who  is  disturbed  if  not  somewhat  ap- 
palled by  the  prevailing  confusion  and  contra- 
dictions in  the  understanding  and  application 
of  the  technical  terms  used  by  philologers.'' 

In  behalf  of  the  inquirer  whose  mental  vision 
is  obscured  by  the  divergent*concepts  and  theo- 
ries advanced  by  the  various  professional  writ- 
ers in  regard  to  the  origin  of  speech,  and  the 
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genesis,  formation,  growth  and  classification  of 
language,  Mr.  Stetson  appealed  to  the  latter  to 
exercise  greater  care  in  announcing,  and  greater 
diligence  in  seeking  for  unanimity  in  their  con- 
cepts. 

He  suggested  that,  in  order  to  prevent  the 
existing  confusion  among  professional  writers 
as  well  as  among  students,  it  was  imperative 
that  a  line  be  drawn  and  a  classification  adopted 
which  shall  definitively  separate  the  crude,  fluc- 
tuating, undeveloped,  and  unrefined  speech  of  a 
narrowly  circumscribed  region — i.  e.,  the  '  dia- 
lectic stage' — from  the  comparatively  fixed  and 
highly  developed  inflected  speech  of  an  exten- 
sive area,  or  the  'cultivated  stage.' 

That  patois  and  dialect  should  cease  to  be 
used  as  synchronal  or  equivalent  terms,  as  in  the 
history  of  language  the  former  represents  the 
destructive  and  the  latter  the  constructive 
period. 

That  the  use  of  '  dialect '  as  a  relative  term, 
by  which  the  meaning  of  the  'dialect'  and 
'  language '  is  made  to  depend  upon  the  connec- 
tion in  which  the  terms  are  used  should  be 
abandoned,  in  the  interest  of  clear  thought  and 
intelligible  classification. 

That  writers  should  more  particularly  differ- 
entiate '  speech '  from  '  language,'  and,  in  com- 
parative philology,  the  study  of  the  aflBnities  of 
language,  from  linguistics,  the  study  of  the 
derivation  of  words. 

That  the  classification  and  relations  of  dia- 
lect, language,  patois,  and  jargon  be  more  ab- 
solutely defined  and  rescued  from  their  present 
confusion  by  some  authoritative  body. 

That  the  aim  of  writers  on  comparative  phi- 
lology and  experts  in  linguistics  should  be  to 
more  completely  separate  the  conceptual  and 
hypothetical  from  the  practical  and  profitable, 
and  thus  prevent  the  needless  waste  of  thought 
and  effort. 

''That  more  is  to  be  learned  from  analogy 
and  living  speech,  as  Professor  Sayce  suggests, 
than  from  dead  literature,"  or  it  may  be  added 
from  the  questions  of  origin  and  precedence. 

In  conclusion  Mr.  Stetson  remarked  that  he 
did  not  wish  to  convey  the  impression  that  the 
absence  of  unanimity  in  concepts  and  confusion 
in  terminology  is  peculiar  to  the  writers  on 
philology  ;  he  feared  that  they  might  be  found 


in  a  greater  or  less  degree  in  all  philosophical 
inquiries. 

He  also  expressed  the  opinion  that  students 
generally,  in  view  of  the  prevailing  contradic- 
tions, the  dearth  of  recorded  facts,  and  super- 
abundance of  hypotheses,  are  not  inclined  to  ac- 
cept without  question  the  present  claim  of  com- 
parative philology  as  a  science,  and  that  while 
extremely  valuable  work  has  been  and  is  being 
done, — especially  in  the  division  of  linguistics, 
a  study  which  has  been  practically  born  within 
our  memory, — ^its  essays  and  instruction  are  too 
frequently  founded  upon  h3rpothese8  "which 
furnish  no  perceptible  evidence  of  truth  or  of 
value  in  their  practical  application." 

J.  H.  McCORMICK, 

Secretary, 
DISCUSSION  AND  CORRESPONDENCE. 

HOMOLOGIES  OF  THE  WINQ  VEINS  OF  HYMBNOP- 

TEBA. 

Yebt  important  investigations  of  the  mor- 
phology of  the  venation  of  the  wings  of  insects 
have  recently  been  made  by  Professor  Com- 
stock  in  his  '  Manual  for  the  Study  of  Insects,' 
published  in  1895,  and  more  recently  by  Com- 
stock  and  Needham,  in  a  series  of  articles 
published  in  the  American  Naturalist^  1898-99, 
reissued  as  a  pamphlet  of  124  pages  and  90 
figures  by  the  Comstock  Publishing  Company. 

While  I  accept  their  principles,  the  applica- 
tion of  them  and  a  comparison  of  the  figures 
lead  me  to  a  different  conclusion  with  regard 
to  homologies  of  the  wing-veins  of  hymenop- 
tera,  which  in  connection  with  my  studies  of 
the  bees  it  has  been  very  important  for  me  to 
work  out.  In  the  Manual  vein  M  is  regarded 
as  three-branched,  as  in  ther  diptera,  but  in  the 
later  articles  this  vein  is  regarded  as  four- 
branched. 

In  the  first  place  I  regard  the  wing  of  Ma- 
crozyela  (Manual,  p.  606,  fig.  705)  as  a  better 
example  of  the  typical  hymenopterous  wing 
than  the  composite  wing  produced  by  a  combi- 
nation of  the  wing  of  Macroxyela  and  J\Mm- 
philiuB  (Am.  Nat.,  414;  figs.  88-39).  But  the 
latter  will  illustrate  my  views. 

My  conclusions  are:  that  the  cross- vein  m 
connects  Mt  and  Mi  +  Cui,  as  in  the  wing  of 
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Pantarbeu  (40)  and  Rhamphomyia  (41),  and  that 
the  cross- vein  marked  m  —  cu  in  LepiU  {Am. 
Nat.,  32 ;  837,  fig.  30)  does  not  exist  in  the 
hymenoptera,  bat  is  obliterated  by^the  coales- 
cence of  the  above-mentioned  veins;  M^  is 
Cuij  and  Qui  is  Ou, ;  the  cross- vein  marked 
m~ctt  is  not  homologous  with  the  one  so 
marked  in  LeptiSj  but  belongs  to  the  areulus  ! 
To  account  for  the  vein  marked  Ou^  I  should 
say  that  it  is  before  the  arci^lus  and  does  not 
enter  in  the  consideration  of  the  ordinary  cases. 
AccordiDg  to  the  authors,  this  vein  does  not 
occur  in  any  of  the  hymenoptera,  except  Pam- 
phUius. 

If  my  view  is  correct,  a  large  part  of  the 
peculiarities  of  the  venation  of  hymenoptera  is 
connected  with  the  great  lengthening  of  the 
arculus  and  the  shifting  of  it  from  the  base  of 
the  wing. 

The  only  changes  in  the  designation  of  the 
cells  which  my  attempt  at  elucidation  involves 
are :  Jf,  is  Cui ;  Cu^  is  ^nd  Cu;  Cu  is  Ut  Cu;  M 
is  homologous  with  the  cell  marked  lat  M  in 
8uiwpinu9  (Am.  Nat.,  32 ;  339,  fig.  86)  ;  M^  is 
the  same  as  the  cell  marked  Snd  M  in  Scene- 
j>mte«and  the  cell  marked  Jlfin  RhampTiamyia 
(41). 

Chablbs  Robertson. 


NOTES  ON  INORGANIC  CHEMISTRY. 

A  GOOD  illustration  of  how  much  material 
there  is  in  inorganic  chemistry  which  needs 
reinvestigation,  is  found  in  the  fact  that  there 
has  been  no  general  method  of  forming  the  sul- 
fids  of  the  rare  earths,  nor  have  any  of  the  sul- 
fida  been  obtained  in  a  pure  condition,  with  the 
possible  exception  of  that  of  cerium.  This  gap 
has  now  been  filled  by  Muthmann,  of  Munich, 
in  conjunction  with  L.  Stiitzel.  They  find  that 
while  the  oxids  are  very  slowly  converted  into 
eulfids  when  heated  in  a  stream  of  hydrogen 
snlfid,  the  anhydrous  sulfates  are,  under  the 
same  conditions,  very  readily  converted  quanti- 
tatively into  the  sulfids.  The  sulfids  of  cerium, 
lanthanum,  neodymium  and  praseodymium  were 
formed  in  this  way,  and  their  properties,  phys- 
ical and  chemical,  studied.  They  are  fairly 
stable  in  the  air  at  ordinary  temperature,  but 
are  decomposed  with  evolution  of  hydrogen  sul- 
fid  by  warm  water  or  dilute  acids.     They  take 


fire  readily  on  heating  in  the  air,  and  when 
finely  divided  the  cerium  sulfid  often  proved 
pyrophoric.  They  burn  to  a  mixture  of  oxid 
and  sulfate.  On  heating  in  a  current  of  dry 
hydrochloric  acid,  they  are  readily  and  quanti- 
tatively converted  into  the  anhydrous  chlorids, 
and  on  a  small  scale  this  is  the  best  and  easiest 
method  of  preparation  of  these  chlorids.  The 
study  as  a  whole,  which  is  published  in  the  last 
Berichtej  is  a  valuable  contribution  to  the  chem- 
istry of  the  rare  earths. 

In  a  series  of  experiments  by  A.  Petterson, 
of  Upsala,  printed  in  the  Klinische  Wocken- 
achrift  (Berlin),  the  fact  is  established  that  in 
meat  and  fish  preparations,  containing  15^  of 
salt  for  the  purpose  of  preservation,  a  constant 
and  luxuriant  growth  of  microorganisms  takes 
place.  From  this  the  conclusion  is  drawn  that 
the  special  flavors,  odors,  consistencies,  and 
colors  of  salt  conserves  are  chiefly  produced  by 
various  microdrganisms. 

The  subject  of  food  preservatives  is  also  dis- 
cussed from  a  difierent  standpoint  by  B.  Kayser, 
of  Nuremberg,  in  the  Zeitschrift  fur  offentliche 
Chemie.  In  earlier  times,  the  tendency  of  vari- 
ous foods  to  decomposition  was  counteracted  by 
drying,  smoking,  pickling  and  the  like.  In 
some  cases  special  processes  were  used,  as  the 
treating  wine  with  sulfur,  beer  with  hops,  etc. 
At  the  present  day,  scientific  progress  has  led 
to  the  use  of  low  temperatures,  of  sterilization, 
and  especially  to  the  use  of  chemicals.  In  this 
last  case  the  demand  is  made  that  the  preserva- 
tives used  shall  not  only  be  harmless  in  the 
quantities  used,  but  inert  to  the  human  system 
even  in  vastly  greater  quantities  than  ever  used 
in  foods.  This  demand,  it  is  pointed  out,  is  un- 
precedented, for  it  is  not  complied  with  under 
old  methods.  Common  salt,  saltpeter  and  creo- 
sote are  present  in  these  and  are  not  less  injurious 
in  quantity  than  the  more  recently  used  boric 
acid,  borax,  salicylic  acid,  benzoic  acid,  etc. 
There  are  no  authentic  instances  on  record  of 
injury  from  the  use  of  any  of  these  in  foods, 
while  there  are  very  many  instances  of  injury 
from  foods  which,  apparently  good,  were  in 
reality  decomposed  (presence  of  ptomains,  etc.). 
The  whole  subject  needs  to  be  treated  in  a 
more  rational  way. 
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The  latest  numbers  of  the  Chemical  News 
contain  reprints  of  several  papers  on  the  new 
radiant  substances  discovered  by  M.  and  Mme. 
Curie.  It  is  found  that  the  radio-activity  of 
polonium  and  radium  can  be  communicated  by 
contact  to  inactive  bodies,  such  as  many  metals, 
paper,  barium  carbonate  and  bismuth  sulfid, 
and  this  induced  radio-activity  persists  for  a 
considerable  time. 

Mme.  Curie  has  concentrated  by  fractiona- 
tion the  radium  which  is  associated  with  barium 
in  the  uranium  minerals,  and  determined  the 
atomic  weights  of  the  successive  fractions— one 
fraction  having  an  activity  3000  times  that 
of  uranium  had  an  atomic  weight  of  140. 
(Ba=  137.8.)  A  later  fraction  of  7500  times 
uranium's  activity  had  an  atomic  weight  of 
145.8,  hence  it  seems  that  radium  has  a  higher 
atomic  weight  than  barium.  In  this  work  half 
a  ton  of  uranium  mineral  was  used  and  the 
radiferous  barium  chlorid  which  was  fraction- 
ated amounted  to  two  kilos.  The  spectrum 
of  this  concentrated  radium  was  studied  by 
Demar9ay,  and  in  addition  to  the  spectrum  of 
barium,  very  intense  and  complete,  a  series  of 
new  lines  was  found  and  measured.  Some  of 
these  are  very  characteristic.  It  thus  appears 
reasonably  certain  that  radium  has  a  definite 
position  as  a  chemical  element,  and  the  prop- 
erties of  the  purified  substance  will  attract 
great  interest  when  determined.  Among  the 
chemical  efifects  of  the  salts  of  radium  is 
the  conversion  of  oxygen  into  ozone.  This 
phenomenon  seems  to  be  connected  rather 
with  the  radio-activity  than  with  luminosity. 
Radium  carbonate  is  very  luminous,  but  pro- 
duces less  ozone  than  radium  chlorid,  which 
is  much  less  luminous,  but  more  strongly 
radio-active.  If  a  radium  salt  is  placed 
in  a  glass  vessel,  a  violet  coloration  is  seen  in 
the  glass  which  proceeds  from  the  interior 
to  the  exterior.  In  ten  daj's  or  so  the  bottom 
of  the  flask  is  almost  black.  This  takes  place 
in  glass  containing  no  lead.  The  effect  of  the 
Bacquerel  rays  upon  barium  platino-cyanid  is 
also  chemical.  All  these  phenomena  point  to 
the  fact  that  the  rays  emitted  by  radium  pre- 
sent a  continual  development  of  energy. 

J.  L.  H. 


CURRENT  NOTES  ON  METEOROLOGY. 
THE  WEST  INDIAN  HURRICANE  OF  AUGUST,   1889. 

An  account  of  the  West  Indian  hurricane  of 
August  7-17  last,  in  the  Monthly  Weather  Re- 
view for  August  (issued  October  30),  brings  out 
several  points  worth  noting  here.  The  report 
from  the  Weather  Bureau  observer  at  Arroya, 
Puerto  Bico,  says  that  the  Spanish  steamship 
Alava  took  refuge  in  the  Port  of  Jobos,  and  with 
all  her  anchors  down  and  working  full  speed 
ahead,  she  dragged  for  half  a  mile.  At  Agua- 
dilla,  Puerto  Bico,  the  passage  of  the  calm  cen- 
tral '  eye '  of  the  storm  occupied  about  one 
hour.  At  Nassau,  considerable  damage  was 
done  by  the  northeast  wind,  which  backed  to 
northwest,  and  fell  calm.  People  then  came 
out  to  gather  up  their  scattered  efiects,  when 
the  wind  suddenly  began  to  blow  from  the 
southwest  with  great  force.  An  aneroid  read- 
ing of  27.75  inches,  corrected  for  instrumental 
error  and  for  elevation,  was  made  at  Guayama, 
Puerto  Bico,  and  one  of  28.11  inches  was  mad& 
at  Juana  Diaz. 

RECENT  PUBLICATIONS. 

Note. — The  unusually  large  number  of  re- 
cent publications  of  importance  makes  it  neces- 
sary, in  view  of  the  limited  space,  to  restrict 
our  mention  of  them  to  a  few  lines  only. 

Evelyn  B.  Baldwin:  'The  Meteorological 
Observations  of  the  Second  Wellman  Expedi- 
tion,' National  Geographic  Magazine^  December, 
1899,  312-^16.  Mr.  Baldwin  is  an  official  of 
the  United  States  Weather  Bureau,  and  was 
equipped  with  instruments  by  the  Bureau. 
This  is  a  preliminary  report  of  his  meteorolog- 
ical work. 

Frank  H.  Bigelow  :  '  The  probable  State  of 
the  Sky  along  the  Path  of  Total  Eclipse  of  the 
Sun,  May  28,  1900,  Observations  of  1899,' 
U.  S.  Department  of  Agriculture,  Weather 
Bureau.  Bulletin  No.  27.  8vo.  Washington, 
D.  C,  1899.  Pp.  23.  Charts  IV.  This  report 
summarizes,  for  the  information  of  astronomers- 
and  others  interested  in  the  approaching  eclipse, 
the  results  of  observations  made  in  1897,  189S 
and  1899  to  determine  the  prevailing  average 
cloudiness  in  the  districts  covered  by  the  eclipse 
track. 

Frank  H.  Bigelow  :  '  Some  of  the  Besiulta 
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of  the  InternatioDal  Cloud  Work  for  the  United 
States,'  American  Journal  of  Science^  Decem- 
ber,  1899,  483-^4.  A  prelimiDary  fitatement 
of  results  which  are  soon  to  be  published  in  ex- 
teruo  by  the  Weather  Bureau. 

Outer  L.  Fassig  :  '  Types  of  March  Weather 
in  the  United  States,'  American  Journal  of 
Science,  November,  1899,  319-340.  A  discus- 
sion of  the  relations  existing  between  the  mean 
atmospheric  pressure,  the  prevailing  character 
of  the  weather  and  the  paths  of  storms. 

Willis  L.  Moobe  :  '  Report  of  the  Chief  of 
the  Weather  Bureau  for  1899,'  U.  S.  Depart- 
ment of  Agriculture,  Weather  Bureau.  8vo. 
Washington,  D.  C,  1899.     Pp.  23. 

B.  S.  Paoub  :  *  The  Mild  Temperature  of  the 
Pacific  Northwest,  and  the  Influence  of  the 
KuroSiwo,'  8vo.  Portland,  Ore.,  1899.  Pp. 
11.  Charts  III.  The  author  classifies  the  tem- 
perature conditions  of  the  north  Pacific  Coast 
into  continental,  dynamic  and  oceanic  types. 
He  believes  that  dynamic  heating  of  descending 
air  is  more  effective  than  the  influence  of  the 
ocean  in  producing  the  mild  winter  tempera- 
tures of  the  Pacific  Northwest. 

R.  DkC.  Wabd. 
Habvabd  Ukivbbsitt. 


RECENT  ZOOPALEONTOLOOr, 

Adaptive  radi4Uion  of  the  Camela  and  Hamas, — 
Professor  Scott  advances  the  following  hy- 
pothesis in  his  recent  important  memoir  : 

"The  most  interesting  and  striking  result  to 
which  the  study  of  the  Uinta  selenodonts  has 
led  is  the  very  unexpected  conclusion  that, 
with  the  possible  exception  of  the  oreodonU 
and  agriochoerids,  all  of  the  strictly  indigenous 
North  American  eelenodonta  are  derivatives 
of  the  tylopodan  stem.  Paradoxical  as  this 
conclusion  may  appear,  I  believe  it  to  be  fully 
justified  by  the  evidence  which  will  be  laid 
before  the  reader.  The  Tylopoda  are  thus  seen 
to  be  a  very  ancient  and  highly  diversified 
group,  comparable  in  this  respect  to  the 
Pecora,  or  true  ruminants,  which  they  so 
closely  resemble  in  many  features.  The  Pecora 
are  an  Old  World  group,  which  underwent 
great  expansion  and  diversifications  in  Eurasia, 
but  did  not  reach  this  continent  till  late  Mio- 
cene times,  and  never  attained  the  importance 


here  that  they  have  so  long  had  in  the  Eastern. 
Hemisphere.  Their  place  was,  to  a  very  great  ex- 
tent, taken  in  America  by  the  Tylopoda,  which 
ran  a  course  of  development  in  many  ways  par- 
allel to  that  of  the  Pecora  and  Tragulina,  but 
with  a  variety  and  diversity  of  structure,  habit, 
and  appearance,  such  as  are  not  attained  in 
either  of  the  latter  groups."  It  has  long  been 
known  that  the  Camels  and  Llamas  had  their 
home  on  this  Continent,  but  Professor  Scott's 
hypothesis,  that  practically  all  the  American 
.  Artiodactyls,  except  the  pigs,  sprang  from  a 
common  cameloid  stem,  is  of  the  greatest  in- 
terest. If  confirmed,  it  will  take  rank  as  a 
brilliant  generalization  resulting  from  recent 
exploration.  Even  if  not  confirmed,  it  will  be- 
of  great  value  as  stimulating  closer  inquiry  into- 
the  natural  relationships  of  the  American  even- 
toed  Ungulates.  7Van».  Wagner  Free  Inetitutey 
Phila.,  May,  1899,  Vol.  VI. 

The  Pliocene  Hyrax. — Pliohyraz  Osborn  is- 
identical  with  Leptodon  Gaudry.  This  rather 
dry  announcement  relates  to  an  interesting  ex- 
tension of  our  knowledge  of  the  Hyracoidea.. 
For  some  years  a  skull  found  upon  the  Island 
of  Samos  awaited  description  in  the  Stuttgart 
Museum;  Professor  Fraas  kindly  placed  it  in 
the  hands  of  Professor  Osborn,  who  described 
it  before  the  International  Zoological  Congress, 
at  Cambridge,  as  a  new  and  very  remarkable- 
form  of  Hyrax  from  the  Lower  Pliocene,  as  the- 
only  fossil  representative  of  this  order  and  as  be- 
longing to  a  distinct  family  of  Pliohy  racidae  and* 
a  distinct  genus  Pliohyrax  krupii.  It  now  appears 
that  the  lower  jaw  found  by  Professor  Gaudry  in 
Pikermi,  Greece,  and  long  known  as  Leptodon 
graecue  belongs  to  the  same  type  as  the  above. 
Dr.  Max  Schlosser,  of  Munich,  points  this  out 
in  an  interesting  article  in  the  Zoologischen  An- 
zeiger  of  October.  He  leaves  the  animal  among 
the  Hyracoids  and  suggests  that  it  is  of  South 
American  origin,  a  suggestion  of  considerable 
probability  and  of  very  great  interest. 

Exploration  for  Dinosaure, — Great  activity 
prevailed  last  season  in  the  search  for  the  re- 
mains of  Dinosaurs.  A  report  of  the  parties 
exploring  in  the  Dinosaur  beds  under  the  direc- 
tion of  Professor  W.  C.  Knight  has  already 
been  made  in  this  Joubnal.     In  addition   to- 
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the  scattered  fossils  thus  secured  by  representa- 
tives of  many  institutions,  there  were  five  fixed 
parties  in  the  field.  The  three  representing 
the  Field  Columbian  Museum,  the  University 
of  Wyoming,  and  the  University  of  Kansas  had 
their  quarries  in  the  Freeze  Out  Mountains.  A 
few  miles  to  the  east  was  the  Carnegie  Museum 
party  under  the  direction  of  Dr.  Wortman ; 
they  found  a  very  promising  locality  in  which 
a  large  portion  of  a  skeleton  of  Diplodocus 
was  secured.  To  the  southeast  was  the  Amer- 
ican Museum  party,  which  continued  the  exca- 
vation of  the  '  Bone  Cabin  Quarry '  with  good 
results,  and  four  miles  west  of  this  point  se- 
cured a  considerable  part  of  a  Brontosaur  skel- 
eton. In  the  quarry  itself  the  greater  portion 
of  a  Mososaur  skeleton  was  found  in  a  very 
much  crushed  condition.  Altogether  the  gen- 
eral work  of  the  season  will  greatly  advance 
our  knowledge  of  the  Dinosaurs.  At  the  same 
time  the  beds  in  the  Como  region  have  been  so 
thoroughly  explored  that  it  is  becoming  very 
difficult  to  find  these  animals,  and  when  found 
it  is  very  difficult  to  take  them  out. 

Blar  hones  of  Marsupials, — According  to  Rich- 
ard Weil,*  the  ossicula  auditus  of  the  opossum 
are  not  at  all  parallel  in  their  development  with 
those  of  the  pig,  considered  as  a  representative 
of  the  Placental  mammals.  This  tends  further 
to  confirm  the  conclusion,  arrived  at  from  many 
other  grounds,  that  Marsupials  are  entirely  to 
be  regarded  as  forms  parallel  to  the  Placentals 
rather  than  as  ancestral  forms.  As  regards  the 
origin  of  the  malleus,  Weil's  investigation  con- 
firms the  prevailing  opinion  that  it  is  derived 
from  Meckel's  cartilage  or  the  mandibular  arch. 
The  incus  also  arises  from  the  mandibular  arch 
and  has  no  relation  to  the  hyoidean  arch.  Mr. 
Weil  believes  that  Kingsley  has  placed  too 
much  dependence  upon  the  relation  of  the 
nerves  to  these  elements.  Weil's  results  di- 
rectly contradict  the  theory  of  Beichert,  Hux- 
ley and  others,  that  the  quadrate  of  the  Saurop- 
sida  is  represented  in  the  auditory  chain  of 
Mammals,  for  according  to  his  observations  the 
quadrate  belongs  not  to  the  mandibular  arch 

*  Annals  N.  Y.  Acad,  Set.,  Vol.  XII.,  No.  5.  Pp. 
103  to  118,  July  7,  1899.  *  Development  of  the  oa- 
fiioula  auditos  in  the  opossum.' 


from  which  the  Mammals  derive  their  ear  bones 
but  to  the  palatoquadrate  bar. 

The  Fins  of  Ichthyosaurus. — Professor  Fraas, 
of  Stuttgart,  describes  the  most  perfect  specimen 
of  an  Ichthyosaur  which  has  yet  been  found  in 
the  famous  quarry  in  Holzmaden.  It  exhibits 
in  a  remarkable  manner  the  structure  of  the  fins, 
having  been  workM  out  with  the  utmost  care 
by  Herr  Bemhard  Hauff  for  the  Royal  Geolog- 
ical Museum  of  Hungary.  Although  partly  de- 
scribed by  Owen,  the  complete  dermal  structures 
of  Ichthyosaurs  were  first  discovered  in  the 
Holzmaden  quarry  in  1892.  Five  specimens 
have  been  found  altogether  in  a  somewhat  re- 
stricted part  of  the  quarry.  The  skin  impres- 
sions are  of  a  light  brown  to  a  deep  black  color 
with  a  grayish  slate  blackground,  and  are  so 
fine  that  they  must  be  exposed  with  the  greatest 
skill  by  the  use  of  a  fine  scapel  working  under 
a  magnifying  lens.  The  specimen  here  de- 
scribed gives  a  perfect  picture  of  the  dorsal  and 
caudal  fins  and  of  the  fin  folds  surrounding  the 
paddles.  The  irregular  folds  behind  the  dorsal 
fin  represent  a  displacement  of  a  portion  of  the 
pigmented  skin  from  the  sides  of  the  body. 
The  caudal  fin  is  remarkable  in  the  elongation 
of  its  upper  lobe,  but  it  is  not  at  all  evident  how 
this  lobe  was  supported,  since,  unlike  the  sharks, 
the  tail  vertebrsB  turn  down  into  the  lower  lobe. 

H.  F.  O. 

AGRICULTURAL  EXPERIMENT  STATIONS.^ 

The  most  obvious  indication  of  the  success  of 
experiment  stations  as  a  means  for  improving 
agricultural  conditions  in  this  country  is  the 
steady  increase  in  the  number  of  stations  and 
station  officers,  and  in  the  amount  of  financial 
support  which  they  have  received  from  the 
National  and  State  governments.  In  the  first 
volume  of  the  Record  it  is  stated  that  in  1889 
there  were  46  stations  in  the  United  States,  re- 
ceiving an  aggregate  revenue  of  about  $725,000, 
of  which  $600,000  was  appropriated  from  the 
National  Treasury  and  $125,000  was  received 
from  State  governments  and  other  local  sources. 
The  total  number  of  persons  engaged  in  the 
work  of  the  stations  and  at  this  office  that 
year  was  402.  In  1898,  the  last  year  for  which 
statistics  have  been  compiled,  the  total  number 

*  From  Experimental  Station  Record. 
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of  stations  was  54.  Their  total  income  was 
somewhat  over  $1,200,000,  of  which  $720,000 
was  received  under  the  Hatch  Act  (in  addition 
to  $35,000  for  this  office)  and  $480,000  from 
State  governments  and  other  lo^l  sources.  The 
nnmber  of  officers  had  increased  to  669. 

With  the  increase  in  the  number  of  the  sta- 
tions and  the  enlargement  of  their  resources, 
there  has  been  a  corresponding  increase  in  the 
namber  and  variety  of  their  publications,  and 
these  have  been  more  thoroughly  distributed 
each  year.  Besides  the  vast  amount  of  agricul- 
tand  information  which  has  thus  been  generally 
difihsed  among  our  formers,  either  directly 
through  stsltion  publications,  or  indirectly 
throngh  the  public  press,  more  than  fifty  books 
on  strictly  agricultural  subjects  have  been  writ- 
ten by  station  men  during  the  past  ten  years, 
and  the  results  of  the  work  of  the  stations  are 
being  largely  incorporated  in  books  whose 
authors  are  not  connected  with  the  stations.  It 
requires  only  a  superficial  retrospect  to  discover 
a  very  remarkable  difference  in  the  freshness  of 
material  and  the  thoroughness  of  treatment  of 
the  published  information  available  to  our  far- 
mers ten  years  ago  and  that  which  is  at  their 
oommand  to-day.  It  is  most  encouraging  to 
observe  that,  despite  the  pessimistic  predictions 
in  certain  quarters,  the  output  of  carefully  pre- 
pared books  for  the  farmer's  use  has  notably 
increased  within  the  past  few  years,  and  Amer- 
ican books  for  the  American  farmer  are  written 
from  an  American  standpoint,  and  on  the  basis 
of  accurate  information  obtained  by  American 
investigators. 

SCIENTIFIC  NOTES  AND  NEWS. 
Wb  regret  to  record  the  death  in  New  York 
on  January  16th  of  Dr.  Thomas  Egleston,  emer- 
itus professor  of  mineralogy  and  metallurgy  in 
Columbia  University. 

At  the  January  meeting  of  the  American 
Academy  of  Arts  and  Sciences,  Boston,  Professor 
William  M.  Davis  was  chosen  corresponding 
secretary  in  the  place  of  Mr.  Samuel  H.  Scud- 
der,  resigned. 

M.  M&RAY  has  been  elected  a  correspondent 
of  the  section  of  geometry  of  the  Paris  Academy 
of  Sciences. 

Professor  Rontoen,  who  has  accepted  the 


call  to  the  University  of  Munich,  has  been  ap- 
pointed director  of  the  State  Institute  of  physics 
and  metrology. 

Mb.  W.  N.  Shaw,  of  Emanuel  College,  Cam- 
bridge, has  been  chosen  to  succeed  Mr.  Scott 
at  the  British  Meteorological  Office. 

MM.  Badau  and  Bigourdan  have  been  pre- 
sented by  the  Paris  Academy  of  Sciences  to  the 
Minister  of  Public  Instruction,  who  will  select 
one  to  fill  the  vacancy  in  the  Bureau  des  Longi- 
tudes, caused  by  the  death  of  M.  Tisserand. 

Professor  G,  Frederick  Wright,  of  Ober- 
lin  College,  has  been  given  a  leave  of  absence  for 
a  year  and  three  months.  He  will  make  geologic 
studies  in  the  Sandwich  Islands,  Japan,  Russia, 
Egypt,  Italy  and  other  countries. 

On  the  twenty-fourth  of  December,  1899, 
the  Physico-Mathematic  Society,  of  Kazan, 
Russia,  celebrated  a  jubilee  in  honor  of  the 
twenty-fifth  year  of  professorial  and  scientific 
service  of  its  President,  Professor  A.  Yasiliev. 
It  is  also  the  fifteenth  year  of  his  presidency. 
Professor  Yasiliev  has  been  an  important  figure 
in  Russian  science.  His  discourse  on  Lobach- 
evski  has  been  translated  into  English  by  Pro- 
fessor HaJsted,  and  a  German  translation  of  his 
book  on  '  Tchebychev '  is  to  be  published  this 
month  by  Teubner  at  Leipzig.  The  first  volume 
of  an  edition  of  *Tchebychev's  Collected  Works,' 
in  French,  has  just  appeared,  edited  by  the 
Academicians  Markof  and  Sonine.  It  contains 
a  fine  portrait  of  the  great  mathematician  and 
the  first  thirty-four  memoirs  of  Yasiliev's  list. 

The  two  books.  Whitehead's  *  Universal  Alge- 
bra' and  Killing's  ^Einfuhrung  in  die  Grundlagen 
der  Geometric,'  which  were  particularly  signal- 
ized in  Professor  Halsted's  Report  on  Progress 
in  Non- Euclidean  Geometry  recently  published 
in  this  Journal,  have  been  entered  in  compe- 
tition for  the  Lobachevski  prize  of  1900. 

The  American  Society  of  Naval  Engineers 
has  awarded  its  first  prize  for  the  best  technical 
essay  submitted  to  Professor  W.  F.  Durand  of 
Cornell  University,  for  his  paper  on  *  Electrical 
Propulsion  for  Torpedo  Boats.'  The  prize  con- 
sists of  a  substantial  compensation,  life  mem- 
bership in  the  Society,  and  a  gold  medal.  The 
second  prize  has  been  awarded  to  D.  C.  Ball, 
late  of  the  Engineer  Corps,  and  now  a  consult- 
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ing  engineer  in  New  York,  for  his  paper  on 
'  Interior  Diagrams  for  Multiple  Expansion  En- 
gines.' 

The  University  of  Lyons  has  received  a  legacy 
•of  50,000  francs  for  the  establishment  of  a  prize 
to  be  awarded  every  five  years  to  a  resident  of 
the  city  or  neighborhood  who  shall  have  con- 
tributed to  the  advancement  of  hygiene  or 
medicine. 

M.  BiscHOFFSHEiM  has  given  to  the  Paris 
University  the  observatory  established  by  him 
4tt  Nice  at  a  cost  of  2,500,000  francs,  together 
with  an  endowment  of  the  same  amount. 

The  government  has  appropriated  13,000 
Marks  for  mounting  the  12-inch  photographic 
telescope  presented  to  the  University  of  Heidel- 
berg. Two  thousand  Marks  have  been  given 
to  the  Scientific  Society  of  Heidelberg  for  pub- 
lication. 

Andrew  Cabnegie  has  promised  the  College 
of  Emporia,  Kan.,  $50,000  for  a  library  building 
as  soon  as  the  present  debt  is  paid. 

Db.  Dombnik  Joseph  Bitteb  von  Haub- 
OHKA,  formerly  professor  of  medicine  at  Vienna, 
has  died  at  the  age  of  84  years. 

At  the  last  meeting  of  the  Council,  the  Ottawa 
Field  Naturalists'  Club,  Dr.  Ami  in  the  chair, 
the  following  gentlemen  were  nominated  a 
committee  of  the  Club  on  the  Billings  Memorial : 
Mr.  J.  E.  Whiteaves,  Sir  James  Orant,  Dr. 
James  Fletcher,  Mr.  Walter  B.  Billings,  Mr. 
Byron  E.  Walker  (Toronto),  Mr.  W.  J.  Wilson 
(Secretary  of  the  Club),  and  Dr.  H.  M.  Ami. 
A  handsome  sum  of  money  has  already  been 
subscribed,  and  it  is  confidently  expected  that 
sufficient  funds  will  be  raised  to  pay  suitable 
tribute  to  the  memory. of  one  who  has  done 
much  to  adV'ance  researches  in  paleontology  and 
natural  history  in  North  America. 

The  report  of  the  Executive  Committee  of 
the  New  York  Zoological  Society  shows  that 
the  Society  has  a  total  membership  of  736,  an 
increase  of  136  over  last  year.  The  committee 
during  the  last  year  added  $49,760  to  the 
Park's  fund,  making  $160,779  in  all.  The 
City  had,  however,  cut  the  Society's  allowance 
to  $40,000  from  $60,000.  It  was  stated  that 
the  most  pressing  needs  of  the  Society  for  new 


buildings  could  be  met  for  $75,000.  The  fol- 
lowing were  elected  members  of  the  Board  of 
Managers  of  the  class  of  1904 :  Ex-Gov.  Morton, 
Andrew  Carnegie,  Morris  K.  Jesup,  John  L. 
Cadwalader,  Philip  Schuyler,  John  S.  Barnes, 
Madison  Grant,  William  White  Niles,  Samuel 
Thome,  H.  A.  C.  Taylor,  William  D.  Sloane, 
and  Hugh  J.  Chisholm. 

The  report  of  the  Palisades  Commission, 
which  has  been  in  communication  with  a 
similar  commission  from  New  Jersey,  was  made 
to  Governor  Boose velt  at  Albany,  on  January 
12th.  It  presents  a  bill  providing  for  an  appro- 
priation of  $250,000  to  the  National  Govern- 
ment for  Palisades  Park  purposes,  in  addition 
to  land  ceded  in  Bockland  County.  '  'While  New 
York  has  a  vastly  greater  material  interest  in 
the  preservation  of  the  natural  scenery  of  the 
Palisades  than  has  New  Jersey,'*  the  commis- 
sion says,  '^  the  former  has  offered  to  the  Na- 
tional Government  only  an  unimportant  contri- 
bution in  its  very  limited  length  of  water  front 
on  the  Hudson,  while  the  State  of  New  Jersey 
has  offered  to  give  property  valued  at  upward 
of  $750, 000.  It  seems  equitable  that  New  York 
should  tender  in  money  what  she  lacks  in  land. 
With  such  an  equalization  of  the  burden,  it  is 
deemed  not  unlikely  that  all  three  parties  may 
be  brought  into  harmony  in  the  carrying  out 
of  the  proposition  to  preserve  the  Palisades." 

The  sixth  annual  series  of  University  Lec- 
tures in  Biology,  at  Columbia  University  is 
being  given  by  Professor  Thomas  H.  Morgan,  of 
Bryn  Mawr  College,  on  the  subject  of  '  Begen- 
eration  and  Experimental  Embryology.'  The 
dates  and  subjects  are  as  follows  :  Jan.  16thy 
General  Phenomena  of  Begeneration ;  Jan.  19th, 
The  Conditions  that  Influence  Begeneration ; 
Jan.  23d,  Special  Problems  of  Begeneration 
and  Development,  Specification  of  the  Tissues  ; 
Jan.  26th,  Development  of  the  Egg  in  the  Light 
of  Experimental  Embryology ;  Jan.  30th,  The 
Belations  of  Growth,  Development  and  Begen- 
eration. The  lectures  are  given  at  5  p.  m.  in 
Schermerhorn  Hall.     No  tickets  are  required. 

Positions  of  library  clerk  in  the  Department 
Division  of  Forestry  and  of  associate  ethnologic 
librarian  in  the  Smithsonian  Institution  will  be 
filled  by  Civil  Service  examination  during  Feb- 
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ruary.  The  position  of  assistant  and  expert  in 
forestry  history,  at  a  salary  of  $1000  per  an- 
num, will  also  be  filled  in  February  as  the  result 
of  an  examination.  Details  regarding  these, 
as  of  all  other  Civil  Service  examinations, 
can  be  obtained  by  addressing  the  U.  S.  Civil 
Service  Commission,  Washington,  D.  C. 

An  examination  will  be  held  on  February  6th 
for  the  position  of  draughtsman  in  the  Geolog- 
ical Survey.  The  candidates  should  have  ex- 
perieDoe  in  the  preparation  of  drawings  of  in- 
vertebrate fossils. 

The  Civil  Service  Commission  of  New  York 
State  will  hold  open  competitive  examinations 
on  or  about  January  27,  1900,  in  various  cities 
throughout  the  State,  for  the  position  of  chem- 
ist, State  Board  of  Health,  with  a  salary  of 
$125  per  month.  The  examination  will  consist 
entirely  of  practical  questions  relating  to  analy- 
m  of  food  products,  and  questions  relating  to 
experience  and  training  of  the  candidates ;  can- 
didates having  applications  on  file  will  be  given 
ample  notice  of  the  time  and  place  of  examina- 
tion most  convenient  to  their  places  of  residence. 

A  STATE  department  of  Trade,  Art  and  Com- 
merce has  been  established  for  the  Russian 
Empire. 

The  Liverpool  School  of  Tropical  Medicine 
proposes  to  organize  an  International  Conference 
on  Malaria. 

A  C0NOBB88  on  Tuberculosis  will  take  place 
at  Naples  in  the  spring  of  1900.  The  Con- 
gress, in  connection  with  which  there  will  be 
a  great  hygienic  exhibition,  is  under  the  patron- 
age of  the  Queen  of  Italy.  Professor  Baccelli, 
Minister  of  Public  Instruction,  will  preside.  A 
German  committee  has  already  been  formed  to 
assist  in  making  arrangements  for  the  Congress. 

Ws  learn  from  the  London  Time9  that  sev- 
eral prominent  English  medical  men  have  been 
staying  in  Rome  for  some  days.  They  visited 
the  scientific  and  academic  institutions  and  de- 
voted special  attention  to  the  researches  of 
Professors  Grassi,  Bignami,  Colli  and  Dionisi,  in 
connection  with  malaria.  Arrangements  were 
made  for  the  maintenance  of  continual  inter- 
course between  the  Roman  School  of  Hygiene 
and  the  London  School  of  Tropical  Medicine. 
The  English  doctors  visited  various  hospitals 


and  conferred  with  the  Minister  of  Public  In- 
struction, who  promised  to  be  present  at  the 
official  inauguration  of  the  tropical  school  in 
London. 

At  the  annual  meeting  of  the  New  York 
Neurological  Society,  held  January  2d,  the  fol- 
lowing officers  were  elected  :  Fregidentj  Fred- 
erick Peterson ;  First  Vice-President^  Joseph 
Collins  ;  Second  Vice- President ^  L.  Stieglitz  ;  Be- 
cording  Secretary,  Pearce  Bailey  ;  Corresponding 
Secretary  J  Lewis  A.  Conner  ;  Treasurer  j  Graeme 
M.  Hammond;  CouncillorSj  C.  L.  Dana,  M.  A. 
Starr,  B.  Sachs,  E.  D.  Fisher  and  J.  Arthur  Booth. 

At  a  meeting  of  the  Zoological  Society  of 
London,  on  December  17th,  Dr.  P.  L.  Sclater, 
the  secretary,  read  a  report  on  the  additions 
that  had  been  made  to  the  Society's  menagerie 
during  the  month  of  November,  1899,  and  called 
special  attention  to  two  snake-fishes  {Polypterus 
senegalus)  from  the  river  Gambia,  obtained  by 
Mr.  J.  S.  Budgett,  F.Z.S.,  during  his  recent 
expedition  to  the  Gambia,  and  presented  by  him 
on  November  22d.  These  were  believed  to  be 
the  first  examples  of  this  fish  ever  brought  alive 
to  Europe. 

The  German  Emperor  began  an  address  to 
the  officers  of  Berlin  garrison  on  January  1st 
with  the  words:  ''The  first  day  of  the  new 
century  sees  our  army,"  etc.,  and  the  day  has 
been  celebrated  in  Berlin  as  the  first  day  of  the 
twentieth  century. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

Bt  the  will  of  the  late  Dorman  B.  Eaton, 
Columbia  University  receives  $100,000  to  found 
a  professorship  of  municipal  science  and  ad- 
ministration, and  Harvard  University  $100,000 
to  endow  a  chair  in  the  science  of  government. 

Me.  Louis  H.  Sevee^nce,  of  New  York 
City,  has  given  $60,000  to  Oberlin  College  for  a 
chemical  laboratory.  The  provision  made  for 
the  College  by  Mrs.  C.  E  Haskell  amounts  to 
$77,000. 

De.  Alonzo  E.  Tayloe,  who,  as  we  recently 
announced,  has  been  called  from  the  William 
Pepper  Laboratory  of  the  University  of  Penn- 
sylvania to  the  professorship  of  pathology'  in 
the  University  of  California,  is  at  present  in 
Berlin  arranging  for  the  purchase  and  construe- 
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tion  of  instruments  for  the  new  laboratories. 
Mrs.  Hearst  has  provided  for  the  equipment  of 
the  department  of  pathology,  including  bac- 
teriology, general  and  special  morphological 
pathology,  and  pathological  chemistry,  as  also 
microscopes  for  the  department  of  anatomy. 
The  equipment  of  the  department  of  pathology 
will  be  very  complete  and  will  provide  especially 
for  research  work. 

The  sum  of  17,000  Marks  has  been  appro- 
priated for  apparatus  for  the  new  physical 
laboratory  at  Breslau. 

The  bequest  of  $25,000  by  the  late  £.  F. 
Holden  to  Syracuse  University  will  be  used  for 
the  department  of  astronomy  and  for  the  ob- 
servatory. 

Owen's  College,  Manchester,  receives  £1000 
from  the  will  of  the  late  P.  G.  J.  Ermen. 

The  medical  faculty  of  McGill  University  is 
arranging  courses  on  legal  medicine  and  public 
health. 

The  College  of  Science  of  the  University  of 
Illinois  has  issued  a  circular  offering  a  four 
years'  course  in  natural  science,  the  special 
object  of  which  is  to  prepare  for  work  in  eco- 
nomic entomology.  The  principal  studies  of  this 
course  are  three  years'  work  in  entomology 
(the  last  of  which  will  be  practically  original 
research  carried  on  under  general  supervision 
and  advice),  a  year  of  chemistry,  a  half 
year  of  physics,  mathematics  and  drawing, 
two  years  of  German  and  one  year  of  French, 
half  a  year  of  agriculture  (agricultural  crops), 
a  year  of  horticulture  (a  three-fifths  course), 
and  a  half  year  each  of  elementary  biology, 
invertebrate  zoology,  human  physiology,  gen- 
eral botany,  bacteriology  and  geology.  To 
these  are  added,  as  minor  courses,  the  mili- 
tary physical  training,  and  rhetoric  required 
for  graduation.  The  courses  in  agriculture, 
horticulture  and  botany  are  so  selected  as  to 
give  the  kind  of  knowledge  and  experience 
especially  needed  by  the  economic  entomologist, 
and  those  in  elementary  biology  and  general 
zoology  lay  a  foundation  of  trainings  and  in- 
struction for  the  special  studies  of  the  entomo- 
logical course.  Students  graduating  from  this 
course  will  receive  the  degree  of  B.  S.  in 
natural  science. 


The  attendance  of  regular  students  at  the 
University  of  Berlin  this  winter  is  6478,  which 
is  an  increase  of  605  students  over  the  registra- 
tion last  winter.  The  increase  is  the  largest  in 
the  &culties  of  philosophy  and  law.  The  Uni- 
versity of  Berlin  has  more  than  three  times  as 
many  students  as  it  had  twenty-five  years  ago. 

The  Rev.  B.  L.  Whitman,  D.D.,  since  1895 
President  of  Columbian  University,  Washington, 
D.  C,  has  resigned  to  accept  the  pastorate  of 
the  Calvary  Baptist  Church  in  Philadelphia. 
Dr.  Whitman's  resignation  will  take  effect  on 
June  1st,  next. 

Bekjamin  Lincoln  Robinson,  Ph.D.,  has 
been  appointed  Gray  professor  of  botany  at 
Harvard  University. 

Db.  Hans  Stobbe  has  been  promoted  to  an 
associate  professorship  of  chemistry  at  Leipzig. 

Dr.  Lutheb  has  qualified  as  decent  in  phys- 
ical chemistry  at  Leipzig  and  Dr.  Ley  in  chem- 
istry at  Wurzburg. 

The  Degree  Committee  of  the  Special  Board 
for  Physics  and  Chemistry,  at  Cambridge  Uni- 
versity, are  of  opinion  that  the  work  submitted 
by  Richard  Smith  Willows,  of  Trinity  College, 
advanced  student,  comprising  papers  (1)  On 
the  Variation  of  the  Resistance  of  certain  Amal- 
gams with  Temperature  {PhU.  Mag.j  Novem- 
ber, 1899);  and  (2)  On  the  Distance  between  the 
Strise  in  the  Positive  Column  and  other  Phe- 
nomena connected  with  the  Discharge,  is  of  dis- 
tinction as  a  record  of  original  research. 

Db.  J.  Fbisghauf,  professor  of  mathematics 
at  Graz,  has  been  suspended,  apparently  for 
criticising  his  colleagues  in  the  newspapers. 

The  New  York  Medical  Journal  states  that 
Dr.  S.  L.  Schenk,  professor  of  embryology  and 
histology,  and  director  of  the  Embryological 
Institute  at  the  University  of  Vienna,  has  been 
retired  on  a  pension.  This  action  is  in  answer 
to  a  petition  of  the  medical  faculty  of  the  uni- 
versity alleging  the  publication  in  the  lay  press 
of  scientific  theories  constituting  a  form  of  ad- 
vertisement. Dr.  Schenk,  it  will  be  remem- 
bered, published  a  saccharine  theory  of  sex 
production.  He  had  been  a  director  of  the  Em- 
bryological Institute  for  twenty-six  years. 
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THE  INTEBNATIONAL  ASSOCIATION  OF  SCI- 
ENTIFIC SOCIETIES. 

We  are  able  to  publish  throagh  the  cour- 
tesy of  the  President  of  the  National  Acad- 
emy of  Sciences,  Dr.  Wolcott  Gibbs,  the 
correspondence  arranging  for  the  confer- 
ence of  Scientific  Societies  held  at  Wies- 
baden on  the  9th  and  10th  of  October,  1899. 
We  hope  to  be  able  to  publish  later  through 
the  courtesy  of  Professor  H.  P.  Bowditch, 
delegate  from  the  National  Academy  of  Sci- 
ences, an  account  of  the  Conference  based  on 
the  official  proceedings.  It  is  scarcely  neces- 
sary to  call  attention  to  the  great  importance 
of  the  plans  of  the  Conference  for  the  ad- 
vancement of  science  and  for  the  good  under- 
standing between  nations  to  which  the  ad- 
vancement of  science  is  largely  contributing. 

The  Royal  Society,  Bublington  House, 

London,  W.,  April  14,  1899. 
Bib  :  The  Royal  Society  has  frequently  had 
occasion  to  take  action  in  respect  to  scientific 
undertakings  calling  for  the  cooperation  of  sev- 
eral countries,  and  undertakings  of  this  nature 
show  a  tendency  to  increase.  The  experience 
of  the  Society  has  lead  to  the  belief  that  it 
would  be  very  advantageous  to  the  interests  of 
science  generally  if  some  machinery  could  be 
devised,  by  means  of  which  suggestions  made 
for  international  cooperation  in  scientific  en- 
quiries could  be  thoroughly  discussed  by  the 
leading  men  of  science  from  a  purely  scientific 
point  of  view,  before  definite  proposals  are 
made  with  a  view  to  official  action  by  the  Gov- 
ernments of  the  countries  concerned. 
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With  this  view,  the  Royal  Society  has  oom- 
municated  with  the  leading  scientific  Acade- 
mies of  Europe,  whose  replies  give  much  encour- 
agement to  the  idea  that  it  may  be  possible  to 
establish  an  organization,  under  which  formal 
and  regular  meetings  of  representatives  of  all 
leading  scientific  Academies  may  be  held  for  the 
purpose  of  discussing  scientific  matters  call- 
ing for  international  cooperation,  and  by  this 
means  preparing  the  way  for  international  ac- 
tion. The  Council  of  the  Royal  Society  regard 
this  question  as  one  of  great  importance,  and  I 
am  to  request  you  to  bring  it  before  your  Acad- 
emy, and  to  ask  whether  that  body  would  be  pre- 
pared to  join  such  an  organization  if  established, 
and  to  cooperate  in  arranging  the  details  for  in- 
augurating it  upon  a  practical  working  basis. 

I  have  the  honor  to  be 

Very  faithfully  yours, 
(Signed)  Listeb, 

President,  B.  S, 
The  President  of  The  National  Academy  of 

Sciences,  Washington,  D.  C,  U.  S.  A. 

The  National  Aoademy  of  Sciences, 

Washington,  May  12,  1899. 

Sib  :  I  have  the  honor  to  acknowledge  the 
receipt  of  your  communication  of  April  the  14th 
last  asking  me  to  bring  before  the  National 
Academy  of  Sciences  a  plan  to  establish  an 
organization  under  which  formal  and  regular 
meetings  of  representatives  of  all  leading  scien- 
tific academies  may  be  held  for  the  purpose  of 
discussing  scientific  matters  calling  for  inter- 
national codperation  and  by  this  means  prepar- 
ing the  way  for  international  action. 

There  is  no  meeting  of  the  National  Academy 
of  Sciences  until  the  14th  of  November  next, 
but  I  will  lay  the  matter  at  once  before  the 
Council  of  the  Academy  for  consideration. 

I  cannot  doubt  that  the  subject  will  receive 
its  warm  approval  and  that  the  Academy,  on 
the  recommendation  of  the  Council,  will  accept 
and  cordially  join  in  carrying  out  the  plan  pro- 
posed.    I  have  the  honor  to  be 

Your  obedient  servant, 
(Signed)  Wolcott  Gibbb, 

President  of  the  National  Academy  of  Sciences, 
The  President  of  The  Royal  Society, 
London,  England. 


Thb  Royal  Society, 
bctblington  house,  london,  w., 

May  81,  1899. 

Sir :  On  the  17th  November  of  last  year  the 
President  of  the  Royal  Society  addressed  a  let- 
ter to  the  Academie  des  Sciences  of  Paris,  the 
Reale  Accademia  dei  Lincei  of  Rome,  and  the 
Academie  Imperiale  des  Sciences  of  St.  Peters- 
burg, in  reference  to  a  proposal  that  the  leading 
Academies  should  meet  at  intervals  to  discuss 
matters  which  might  demand  international  co- 
operation ;  and  a  similar  letter  was  subse- 
quently addressed  to  the  National  Academy  of 
Sciences  of  Washington. 

The  letter  was  written  in  consequence  of 
what  had  taken  place  at  a  meeting  of  German 
Academies  at  Gottingen  in  June  of  that  year, 
at  which  representatives  of  the  Royal  Society 
were  present ;  and  we  have  communicated  to 
a  meeting  of  the  same  Academies  which  has 
just  been  held  at  Munich  the  favorable  replies 
which  we  have  received  from  each  of  the  Acad- 
emies whom  we  had  addressed. 
'  We  have  now  the  pleasure  to  inform  you  that 
the  invitation  to  a  meeting  at  Wiesbaden,  on 
October  9  and  10,  which  this  letter  accom- 
panies, is  a  step  towards  carrying  out  the  pro- 
posal in  question,  and  we  sincerely  hope  that 
your  Academy  will  be  able  to  take  part  in  the 
meeting,  which  is  intended  to  be  a  preliminary 
one  for  the  purpose  of  discussing  the  mode  in 
which  such  an  Association  of  Academies  can  be 
best  organized. 

We  are,  sir. 

Your  obedient  servants, 

(Signed)  M.   Fosteb, 

Abthub  W.  Ruceeb. 

Secretaries,  B.  S. 

The  Pbesident  of  the  National  Academy  of 
Sciences,  Washington,  D.  C,  U.  S.  A. 

Koniglighe  Ak ademie  deb 
Wissbnschaften. 

Bbblin,  den  13,  Juni,  1899. 

Die  Koniglich  Preussische  Akademie  der 
Wissenschaften  in  Berlin  beehrt  sich  im  Yerfolg 
ihres  &m  1.  ds.  Mts.  abgesandten  Einladungs- 
schreibens  zu  einer  Gonferenz  in  Wiesbaden  am 
9  und  10  October  ds.  Js.  behufs  Grundung  einer 


JuniABT  26,  1900.] 


SCIENCE. 


123 


internationalen  Association  gelebrter  G^esell- 
acfaaften  anbei  den  von  den  Akademien  in  Ber- 
lin, Crottiogen,  Leipzig,  Munchen  und  Wien 
Torlaufig  vereinbarten  Plan  der  Grundnng  ganz 
ergebenst  zar  Kenntniss  zu  bringen.  Weitere 
Yorachlage  uber  die  Einzelbeiten  der  Organiza- 
tion und  (^escbaftsfubrung,  die  als  Yorlage  zur 
Discussion  auf  der  Wiesbaden  Conferenz  dienen 
BoUen,  wird  ansere  Akademie  sicb  erlauben  in 
karzester  Frist  nacbzusenden.  Wir  bitten  aber 
una  schon  jetst  mittbeilen  zu  wollen,  ob  die 
National  Academy  in  Washington  principiell 
geneigt  ist  an  jenen  Conferenz  durcb  Absend- 
nng  von  Yertretem  sicb  zu  betheiligen  und  uns 
Namen  und  Adresse  derselben  bald  gefalligst 
zar  Yerfugung  zu  stellen.  Diels, 

Der  varHtzende  Secretar. 
As  DIB  National  Academy  of  Scibnces,  Wasb- 

1SOT0H. 
KONIGUCHB  AKADBIOB  DBB 

Beslin,  den  24,  Juli,  1899. 
Die  E5nigliche  Akademie  der  Wissenscbaften, 
welche  die  Delegirten  Ibrer  Akademie  am  9. 
and  10.  October  auf  der  Conferenz  in  Wiesbaden 
XD  begrussen  boflt,  ubersendet  anbei  *Yor- 
Mhlage  zur  Organization  und  Gtoscbaftsfahrung, ' 
die  als  Unterlage  der  Yerhandlung  dienen  kon- 
nen.  Genaueres  uber  Yersammlungsort  und 
Stnnde  wird  den  Delegirten  spater  direct  mit- 
getheilt  werden.  Zu  diesem  Zweck  ersucbt  die 
Akademie  Namen  und  Adresse  der  Delegirten 
bia  spatestens  Ende  September  an  das  '  Bureau 
der  Kdniglicben  Akademie  der  Wissenscbaften' 
Berlin  N.  W.  Universitatsstrasse  8,  gefalligst 
einaenden  zu  wollen. 

Zom  Scbluss  beehrt  sicb  die  Akademie  mit- 
zutheilen,  das  sie  ibrerseits  ihre  Mitglieder  die 
Herren  Auwers,  Yirchow  und  Diels  zur  Confer- 
enz delegirt  bat.  Diels, 
Der  varsUzende  Secretar  der  Kbniglich  FreuB- 

Mchen  Akademie  der  WiasenBckaften, 
An  dis  National  Academy  of  Sciences,  Wash- 
ington, D.  C,  U.  S.  A. 

Kokigliche  Akademie  deb 

WlBSENSCHAFTEK. 

N.  W.  7  Universitatsstrasse  8. 
Beelin,  den  Juni,  1899. 
Die  Eoniglicb    Preussiscbe    Akademie  der 


Wissenscbaften  in  Berlin  beebrt  sicb  im  Auf- 
trage  der  am  28.  Mai  ds.  Js.  in  Muncben 
versammelten  deutscben  Akademien  und  in 
Einverstandniss  mit  der  Royal  Society,  deren 
Begleitscbreiben  beigefiigt  ist,  die  National 
Academy,  Wasbington,  zum  Zwecke  der  Griin- 
dung  einer  internationalen  Association  gelebrter 
Gesellscbaften  auf  den  9.  und  10.  October  ds. 
Js.  nacb  Wiesbaden  zu  einer  constituirenden, 
Conferenz  einzuladen. 

Diese  Einladung  ergebt  gleicbzeitig  an  die 
Koniglicben  Gesellscbaften  der  Wissenscbaften 
zu  Gottingen  und  Leipzig,  Eoniglicbe  Akademie 
der  Wissenscbaften  in  Muncben,  Academic  des 
Sciences  in  Paris,  Eaiserliche  Academie  der 
Wissenscbaften  in  St.  Petersburg,  Beale  Acca- 
demla  dei  Lincei  in  Rom,  National  Academy  in 
Wasbington,  Kaiserlicbe  Academie  der  Wissen- 
scbaften in  Wien. 

Der  Zweck  der  Association  ist,  wissenscbaft- 
licbe  Untemebmungen,  welcbe  yon  der  Ge- 
sammtbeit  der  vereinigten  Korperscbaften  oder 
von  einer  Gruppe  derselben  oder  von  einer  eln- 
zelnen  derselben  in  Angriffgenommen  oder  emp- 
foblen  werden,  zu  unterstutzen  und  sicb  uber 
Einricbtungen  zur  Erleicbterung  des  wissen- 
scbaftlicben  Yerkebrs  zu  verstandigen.  Jeder 
einzelnen  Korperscbaft  soil  die  Entscbliessung 
uber  die  Tbeilnabme  sowie  uber  Mittel  und 
Wege  von  Fall  zu  Fall  vorbebalten  sein. 

Es  wird  Aufgabe  der  Wiesbaden  Conferenz, 
sein.  Organization  und  Gtescbaftsordnung  dieser 
Association  zu  beratben  und  uber  etwaige 
Aufnabme  anderer  gelebrter  Gesellscbaften  Be- 
scbluss  zu  fassen.  Ein  genaueres  Programm 
wird  binnen  kurzem  den  eingeladenen  Acade- 
mien  zugestellt  werden. 

Yorlaufig  wird  aus  den  zunacbst  fur  die 
Wiesbaden  Conferenz  geltenden  Bestimmungen 
mitgetbeilt,  dass  jede  Academie  eine  beliebige, 
nacb  ibrem  Ermessen  zu  bestimmende  Anzabl 
von  Yertretern  entsendet,  die  Abstimmungen 
jedocb  nacb  Academien  stattfinden.  Die 
Spracbe  der  Yerbandlungen  ist  frei.  Die  Pro- 
tokoUe  werden  deutscb,  engliscb  und  fran- 
zosiscb  gefubii). 

Es  wird  in  Aussicbt  genommen  auf  diese  con- 
stituirende  Conferenz  in  Weisbaden  die  erste 
Arbeitsconferenz  der  Association  im  Jabre  1900, 
und  zwar  in  Paris,  folgen  zu  lassen. 
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Nach  Eingang  d^r  in  Auasicht  gestellten 
Bestimmungen  und  Yorschlage  bitten  wir  eine 
Erklarung  uber  die  Beschickung  der  Wiesbaden 
Conferenz  unter  Mittheilung  der  Namen  der 
Delegirten  an  unser  oben  angegebenes  Bureau 
gelangen  zu  lassen. 

DiBLS, 

Der  varsUzende  Secretar. 

PLAN  FOB  THE  FOUNDATION  OF  AN  INTERNA- 
TIONAL ASSOCIATION  OF  LEARNED  SOCIETIES, 
SUBMITTED  BT  THE  ACADEMIES  AT  BERLIN, 
GOTTINOEN,   LEIPZIG,   MUNICH  AND  VIENNA. 

1.  The  formation  of  an  International  Asso- 
ciation of  the  larger  learned  Societies  of  the 
world  is  regarded  as  expedient  and  as  likely  to 
prove  of  service  to  the  advancement  of  science. 

2.  The  object  of  this  Association  is  to  sup- 
port scientific  enterprises  undertaken  or  recom- 
mended by  the  united  Societies  in  common,  or 
by  a  group  of  the  same,  or  by  any  individual 
Society,  and,  further,  to  make  arrangements 
for  facilitating  international  scientific  inter- 
course. Each  Society  shall,  as  regards  any 
particular  undertaking,  reserve  to  itself  the 
right  of  deciding  whether  it  will  participate  or 
not. 

8.  At  the  conference  to  be  held  at  Wiesbaden 
the  organization  of  the  Association  and  its 
business  details  will  be  more  fully  discussed, 
deciding  at  the  same  time,  whether  periodical 
meetings  say  every  three  or  five  years,  shall  be 
held,  or  whether  such  meetings  shall  take  place 
at  irregular  intervals,  as  occasion  requires. 

4.  The  resolutions  of  the  Wiesbaden  Confer- 
ence will  be  submitted  to  the  individual  So- 
cieties for  their  approval  and  sanction.  The 
Societies  will  then,  by  the  end  of  the  year  1899, 
definitely  inform  some  central  authority  ap- 
pointed by  the  Conference,  whether  they  intend 
or  not  to  join. 

6.  Each  Society  is  free  to  withdraw  from  the 
Association  at  any  time. 

6.  The  Boyal  Academy  of  Sciences  (Berlin), 
in  conjunction  with  the  Royal  Society  (London), 
has  invited  the  following  bodies  (here  arranged 
in  alphabetical  order)  to  attend  the  Wiesbaden 
Conference : 

1.  Konigliche  Gresellschaft  der  Wissenschaften 
at  Gottingen. 


2.  Konigliche  Gesellschaft  der  Wissenschaf- 
ten at  Leipsic. 

8.  Konigliche  Akademie  der  Wissenschaffcen 
at  Munich. 

4.  Acad6mie  des  Sciences  at  Paris. 

5.  Academic  Imp^riale  des  Sciences  at  8t. 
Petersburg. 

6.  Beale  Accademia  del  Lincei  at  Borne. 

7.  Kaiserliche  Akademie  der  WLssenschaften 
at  Vienna. 

8.  National  Academy  at  Washington. 

7.  The  question  of  the  eventual  admission  of 
other  Societies  will  be  discussed  at  the  Wies- 
baden meeting. 

8.  Each  body  will  exercise  its  own  judgment 
concerning  the  number  of  representatives  to  be 
sent  to  Wiesbaden.  At  the  voting  the  represent- 
atives of  each  Society  will  have  but  a  joint  vote. 

9.  The  language  to  be  used  at  the  Conference 
will  be  optional :  the  minutes  will  be  drawn  up 
in  English,  French  and  German. 

10.  The  Royal  Society  proposes  that  the  first 
official  meeting  of  the  Association  be  held  in  the 
year  1900,  in  Paris. 

All  communications  referring  to  the  Wies- 
baden Conference  are  to  be  directed  to  the 
'  Bureau  der  Kdniglichen  Akademie  der  Wissen- 
schaften,' Berlin,  N.  W.,  Universitatsstrasse  8. 

PLAN  FOB  THE  ORGANIZATION  OF  AN  INTEBNA- 
TIONAL  BCIENTIFIC  ASSOCIATION  PRESENTED 
BT  SIB  MICHAEL  FOSTER  AND  DR.  H.  P.  BOW- 
DITCH. 

1.  The  members  of  the  National  Academies 
mentioned  in  the  '  plan  for  the  foundation  of  an 
international  association  of  learned  societies ' 
(Berlin,  June,  1899),  together  with  those  of 
such  other  Academies  as  may  be  chosen  by  a 
majority  vote  of  the  Academies  represented  at 
the  preliminary  conference  in  Wiesbaden  in  Oc- 
tober, 1899,  shall  constitute  an  International 
Scientific  Association. 

2.  The  first  meeting  of  the  Association  shall 
be  held  in  Paris  in  1900,  and  its  subsequent 
meetings  shall  be  held  at  such  times  and  places 
as  may  be  then  or  thereafter  determined. 

3.  By  a  two-thirds  vote  of  the  Association, 
each  Academy  voting  as  a  unit,  representative 
Academies  of  other  nations  may  be  admitted  to 
membership  in  the  Association. 


JurnABT  as,  1900.] 


SdENOK 


125 


4.  The  objects  of  the  Association  are  : 

(a)  To  promote  and  make  preliminary  prepa- 
rations for  work  requiring  international  cooper- 
ation for  its  prosecution. 

{b)  To  fiftcilitate  intercourse,  both  professional 
and  social,  between  scientific  men  of  all  coun- 
tries. 

6.  The  governing  body  of  the  Association 
shall  be  an  International  Council  composed  of 
one  representative  from  each  constituent  Acad- 
emy. 

6.  The  Council  shall  hold  its  first  meeting  at 
lach  time  and  place  as  may  be  determined  at 
the  meeting  of  the  Association  in  1900,  and 
shall  make  rules  for  its  own  organization  and 
guidance,  including  the  transaction  of  business 
by  correspondence. 

7.  For  the  purpose  of  considering  and  fram- 
ing recommendations  concerning  scientific  en- 
quiries calling  for  international  cooperation 
special  International  Committees  shall,  upon 
recommendation  of  one  or  more  constituent 
Academies,  be  instituted  either  at  a  general 
meeting  of  the  Association,  or  when  necessary 
during  the  intervals  between  such  meetings,  by 
the  International  Council. 

8.  Such  International  Committee  shall  con- 
sist of  delegates  appointed  by  the  constituent 
Academies  with  special  reference  to  their  quali- 
fication to  deal  with  the  questions  under  consid- 
eration. 

9.  The  first  meeting  of  such  a  Committee 
shall  be  called  by  the  President  of  the  Interna- 
tional Association  or  by  the  President  of  the 
Conncil,  and  at  this  meeting  each  committee 
shall  adopt  rules  for  its  own  guidance. 

10.  Each  International  Committee  shall  make 
a  report  embodying  such  recommendations  as 
it  may  think  advisable,  to  the  President  of  the 
International  Council  who  shall  transmit  the 
same  to  the  constituent  Academies. 

11.  The  President  of  the  Council  shall,  how- 
ever, have  power,  if  he  see  fit,  before  transmit- 
ting snch  reports  to  the  constituent  Academies, 
to  submit  the  same  to  the  Council,  and  this  body 
shall  have  power  to  refer  back  the  report  to  the 
committee  for  further  consideration. 

12.  For  the  transaction  of  business,  the  Pres- 
ident of  the  Council  shall  be  authorized  to  em- 
ploy a  secretary  whose  compensation,  as  well 


as  other  necessary  office  expenses,  shall  be  pro- 
vided for  by  contributions  from  the  constituent 
Academies. 

DXLBOATBS  TO    THS  WIXSBADSN    CONFBBSNOB,   OC- 
TOBBB  9  AND  10,   1899. 

1.  Eoniglich  prenssisohe  Akademie  der  Wissen- 
Bohalten,  Berlin  :  Anwers  Yirohotr,  Dlels. 

2.  Eonigliche  Gesellsohaft  der  Wissensohaften, 
Gottingen :  Ehlers,  Leo. 

3.  Eoniglioh  Saohsisohe  Gesellsohafi  der  Wissen- 
sohaften, Leipzig :  Windisoh,  Wislioenns. 

4.  Royal  Society,  London  :  Sir  M.  Foster,  Biloker, 
Armstrong,  Sohoster. 

6.  Eoniglioh  Bayerisohe  Akademie  der  Wissen- 
sohaften, Munohen  :  von  Zittel,  Beohmann,  Dyck, 
Ton  Sioherer. 

6.  Aoad^mie  des  Sdenoes,  Paris:  Darboox,  Moissan. 

7.  Kaiserllobe  Akademie  der  Wissensohaften,  St. 
Petersburg :  Famintzine,  Salemann. 

8.  National  Academy  of  Soienoes»  Washington : 
Newoomb,  Billings,  Remsen,  Bowditoh,  Bell. 

9.  Eaiserliohe  Akademie  der  Wissensohaften, 
Wien :  von  Hartel,  Mnssafia,  von  Lang,  lieben. 
Ersatzdelegirte :  Gomperes,  Toldt. 


BLUE  FOX  TRAPPING  ON  THE  PBIBILOF 

ISLANDS. 

Thb  value  of  the  Bine  Fox,  Vulpe$  lagaptUf 
as  a  fur-bearing  animal,  has  caused  the 
establishment  of  various  'fox  flEurms'  or 
'ranches,'  not  only  on  the  islands  of  the 
northwest  coast,  and  especially  in  the  Aleu- 
tian chain,  but  even  on  some  of  the  islands 
off  the  coast  of  Maine  ;  and  it  is  naturally 
desirable  to  ascertain  how  these  may  be 
made  to  yield  the  best  results.  The  prob- 
lem of  the  '  fox  farmer '  is  to  obtain  the 
greatest  number  of  skins  in  a  given  season 
without  so  reducing  the  breeding  animals 
as  to  lessen  the  catch  for  the  succeeding 
year.  Natural  losses,  due  to  starvation, 
may  be  prevented  by  feeding,  but  as  foxes 
are  naturally  monogamous,  it  is  evidently 
necessary  to  render  them  polygamous  in 
order  to  render  fox-raising  a  decided  suc- 
cess, and  this  is  the  great  desire  of  the 
trappers. 

On  the  Pribilof  Islands,  in  Bering  Sea, 
the  Blue  Fox  has  been  trapped  continuously 
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for  a  long  series  of  years,  but  not  until  re- 
cently has  any  attempt  been  made  to  study 
these  animals  with  the  view  of  not  only 
systematically  feeding  and  trapping  them, 
but  of  endeavoring  to  effect  such  changes 
in  their  environment  as  would  tend  to  make 
them  polygamous.  This  attempt  has  been 
made  by  Mr.  James  Judge,  who  has  for 
several  years  been  Treasury  Agent  on  the 
island  of  St.  George,  who  has  taken  much 
interest  in  the  fur  seal  and  fox  question, 
and  to  whom  the  information  contained  in 
this  article  is  entirely  due.  From  its  iso- 
lation, its  hilly,  rocky  character,  and  from 
the  vast  numbers  of  birds  which  resort  to  it 
for  a  breeding  place,  this  island  is  admirably 
suited  for  the  abode  of  the  fox,  the  great 
drawback  being  the  lack  of  food  during  the 
winter.  This  lack  of  food  not  only  acts 
directly  on  the  foxes  by  starving  them,  but 
causes  them  to  abandon  the  island  and  go 
out  on  the  floe  ice  whenever  this  drifts 
down  upon  the  island,  as  it  often,  or  usually 
does  in  early  spring.  In  summer  the  foxes 
feed  upon  birds  and  eggs  and  to  some  slight 
extent,  upon  dead  seal  pups  and  the  placenta 
dropped  from  those  recently  born.  The 
bodies  of  the  seals  on  the  killing  grounds 
are  eaten  to  some  extent,  but  these  bodies 
rapidly  decay,  and  besides  during  the  kill- 
ing season  the  supply  of  other  food  is  most 
abundant. 

Since  the  advent  of  pelagic  sealing  the 
foxes  have  had  an  abundant,  though  brief, 
supply  of  food  in  the  fall  in  the  shape  of  the 
seal  pups  whose  mothers  have  been  taken  at 
sea,  and  who  have  starved  in  consequence. 
In  1896  every  starved  pup  was  devoured  by 
the  foxes,  so  that  no  actual  count  of  them 
could  be  made,  but  from  an  estimate  made 
by  comparison  with  the  known  facts  on  St. 
Paul  Island,  their  number  was  probably 
considerably  over  2000,  while  in  previous 
years  it  was  much  greater.  The  foxes  have 
fed  to  some  extent  on  the  Pribilof  Lemming, 
Lemnvs  nigripes,  and  seem  to  have  nearly 


exterminated  the  little  creature,  since  but 
one  specimen  was  seen  in  1896-97.  In  win- 
ter the  foxes  eat  anything  that  comes  to 
hand,  extraordinary  as  it  may  seem,  subsist- 
ing to  a  considerable  extent  on  sea  urchins, 
i^rongylocentrotua  drobachiermsj  which  are 
gathered  at  low  tide.  Considerable  grass  is 
found  in  their  stomachs  in  winter  and  some 
worms,  which  they  scratch  up  on  the  killing 
grounds,  as  well  as  with  a  few  tunicates  and 
an  occasional  fish  bone ;  but  it  may  be  said 
that  in  winter  the  foxes  lead  a  precarious 
existence.  Some  not  very  energetic  at- 
tempts have  been  made  to  introduce  the 
Cottontail  Babbit  on  St.  Paul  Island,  and 
the  Cottontail  and  Jack  Babbit  elsewhere, 
but  so  far  without  success;  the. proposed  in- 
troduction of  the  Spermophile,  SpermopkUus 
empetra,  which  is  found  at  IJnalaaka,  would 
probably  succeed  better. 

On  the  Aleutian  Islands  dried  salmon  has 
been  used  for  feeding  the  foxes  in  winter, 
and  on  St.  George  the  experiment  was  also 
tried  of  using  cracklings  and  linseed  meal. 
This  latter  was  evidently  not  to  the  foxes' 
taste,  but  it  was  found  that  by  mixing  the 
meal  with  seal  oil  it  was  eagerly  devoured. 
In  1897  Mr.  Judge  decided  to  use  the  car- 
casses of  the  fur  seals  taken  for  skins,  but 
as  the  catch  on  the  Island  of  St.  George  has 
of  late  years  become  so  small  that  the  bulk 
of  the  meat  is  eaten  by  the  inhabitants,  a 
number  of  bodies  were  salted  and  brought 
over  from  the  neighboring  island  of  St. 
Paul.  Mr.  Judge  tried  the  experiment  of 
putting  down  fresh  carcasses  in  silos,  as  well 
as  of  salting  them,  and  this  plan  has,  with 
one  exception,  been  entirely  successful.  The 
exception  was  when  some  seventy  foxes  ef- 
fected an  entrance  into  one  of  the  pits, 
where  they  feasted  to  such  an  extent  before 
being  discovered,  that  a  few  died.  The 
salted  bodies  were  freshened  by  protracted 
soaking  before  being  fed  to  the  foxes.  As 
the  trapping  season  drew  near  these  car* 
casses  were  placed  at  night  in  the  vicinity 
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of  one  of  the  sheds,  near  which  it  was  pro- 
posed to  set  traps,  and,  starting  with  foar 
bodies,  the  number  was  increased  as  fonnd 
necessary,  until  no  less  than  ten  were  con- 
sumed each  night. 

When  all  was  ready  trapping  was  begun, 
box  traps  being  used,  in  order  that  the 
foxes  taken  might  be  examined  to  ascertain 
their  sex,  the  dead  falls  formerly  employed 
killing  whatever  entei'ed,  regardless  of  sex 
or  condition.  All  females  were  turned  loose 
after  being  marked  by  clipping  a  ring  of  fur 
from  the  tail,  an  exception  being  made  when 
white  foxes  were  caught,  all  of  these  being 
killed  in  the  endeavor  to  produce  a  breed 
none  of  which  should  turn  white  in  winter. 

As  the  use  of  box  traps  proved  to  be  some- 
what slow,  a  small  enclosure,  or  corral,  was 
hastily  constructed  adjoining  a  large  shed, 
and  so  arranged  that  the  entrance  could  be 
readily  closed  by  a  man  stationed  within 
the  building.  This  plan  proved  an  imme- 
diate success,  the  foxes  entering  the  enclos- 
ure without  hesitation,  so  that  from  five  to 
forty  could  be  taken  at  one  time.  Having 
been  shut  in  the  corral  the  animals  were 
driven  through  a  small  door  cut  in  the  side 
of  the  shed  into  a  room  where  they  were 
caught  by  means  of  forked  sticks  pressed 
over  their  necks,  these  being  superseded  by 
boards  with  a  U-shaped  opening  in  one  end. 
The  foxes  were  then  passed,  one  at  a  time, 
through  a  small  door  into  a  second  room, 
where  they  were  received  by  a  gang  of  men 
and  examined  as  to  sex.  The  females  were 
all  released,  while  the  majority  of  the  males 
were  killed  by  breaking  their  necks,  the  in- 
tention being  to  leave  one  male  to  every 
three  females.  All  foxes  liberated  were 
marked  as  previously  noted,  and  this  mark 
was  repeated  whenever  an  individual  was 
captured  more  than  once,  with  the  result 
that  by  the  end  of  the  season  some  animals 
had  lost  most  of  the  fur  on  their  tails. 

The  possibility  of  rendering  the  foxes 
polygamous  remains  to  be  seen,  and  it  will 


naturally  take  a  series  of  careful  observa- 
tions extending  over  a  number  of  years  to 
definitely  determine  this  point.  At  pres- 
ent it  can  only  be  said  that  the  catch  of  the 
second  season  on  St.  George  did  not  fall  be- 
low that  of  the  first,  and  some  observations 
show  that  the  male  foxes  will  have  inter- 
course with  more  than  one  female,  while  the 
bringing  together  of  the  animals  that  would, 
under  natural  conditions  be  widely  scat- 
tered, is  a  most  important  factor  in  render- 
ing them  polygamous.  The  curious  fact  pre- 
sents itself  that  in  every  instance  save  one, 
the  number  of  males  taken  exceeded  that  of 
the  females,  even  towards  the  close  of  the 
trapping  season,  but  it  is,  of  course,  pos- 
sible that  this  may  be  due  to  the  attraction 
of  the  females  for  the  males  and  not  to  any 
excess  in  the  birthrate  of  the  latter. 

Mr.  Judge's  observations  have  made  it 
clear  that  the  foxes  have  no  predilection 
for  any  particular  locality,  the  question 
of  food  being  the  main  factor  in  determin- 
ing their  distribution.  This  was  proved 
by  trapping  at  various  parts  of  the  island, 
the  result  being  that  comparatively  few 
animals  were  taken  save  at  the.  village, 
while  those  caught  at  one  locality  would 
subsequently  be  taken  at  another.  Conse- 
quently by  judicious  baiting  they  can  be 
readily  enticed  from  all  parts  of  the  island 
to  the  vicinity  of  the  village,  where  they 
can  be  taken  by  wholesale,  in  such  manner 
that  the  total  number  of  foxes  on  the  island 
can  be  pretty  nearly  ascertained,  as  well  as 
the  proportions  of  the  sexes.  The  blue  foxes 
seem  to  lack  the  proverbial  craft  of  the  other 
species,  for  not  only  did  they  readily  enter 
the  pen,  but,  as  shown,  by  the  marks,  they 
entered  again  and  again,  some  individuals 
being  captured  no  less  than  five  times,  while 
a  few  were  taken  twice  in  succession  at  in- 
tervals of  about  ten  minutes.  That  the 
scent  of  man  about  the  corral  should  not 
deter  the  foxes  from  entering  is  not  surpris- 
ing, since,  except  during  the  trapping  sea- 
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son,  they  have  no  cause  to  fear  him.  Sach 
precautions  as  that  of  taking  the  animals 
out  in  a  boat  so  that  they  may  be  killed  over 
water  seem  rather  absurd,  the  more  that 
when  pressed  by  hunger  they  will  even  de- 
vour the  skinned  bodies  of  their  own  species. 
One  piece  of  information  desired,  as  to 
whether  or  not  the  foxes  would  wander  off 
on  the  ice  floes  when  they  were  being  fed, 
has  not  yet  been  obtained  because,  curiously 
enough,  during  the  two  years  that  the  ex- 
periment has  been  made  the  ice  has  not 
happened  to  touch  St.  George. 

Incidentally  Mr.  Judge  has  made  obser- 
vations on  the  food,  size  and  condition  of 
foxes,  and  has  shown  that  the  pelt  does  not 
improve  with  age,  as  has  commonly  been 
stated,  but  that  the  yearlings  and  two-year- 
olds  have  the  best  fur.  As  for  weight,  the 
smallest  fox  weighed  a  little  over  eight 
pounds,  the  largest  a  trifle  more  than  four- 
teen, the  great  majority  weighing  in  the  vi- 
cinity of  ten  pounds. 

The  outcome  of  these  experiments  will  be 
awaited  with  much  interest,  and  if  by  a 
little  artificial  selection  and  environment  a 
naturally  monogamous  animal  can  be  ren- 
dered polygamous,  the  supply  of  blue  fox 
furs  will  be  materially  increased. 

The  table  appended  gives  the  results  of 
the  catch  for  the  season  of  1898-99,  and  the 
total  number  of  animals  must  seem  rather 
surprising  to  one  familiar  with  the  island. 

It  only  remains  to  add  that  the  greatest 
number  taken  in  any  one  evening  was  245, 
of  which  61  were  killed ;  the  second  best 
night's  work  was  211,  and  of  these  57  were 
killed. 

Foxes  taken  on  St.  George  during  the 
season  of  1898-99 : 

Male  Blue  Foxes  trapped  and  killed 334 

Male  Blue  Foxes  otherwise  killed 34 

White  Foxes  killed,  males  and  females 18 

Male  Bine  Foxes  trapped  and  released 110 

Female  Blue  Foxes  toapped  and  released 389 

Total 886 

F.  A.  Lucas. 


THE   DEEP    WELL   AT   WILMINGTON,  N.   C. 

Thb  deep  well  which  is  now  being  bored 
at  Wilmington,  N.  C,  is  of  especial  inter- 
est to  geologists :  (1)  That  in  reaching 
granite,  as  it  does  at  about  1109  feet,  it 
shows  the  absence  at  this  point  of  forma- 
tions between  the  upper  Cretaceous  and  the 
old  crystalline  floor  underlying  the  coastal 
plain  deposits ;  (2)  it  shows  the  existence 
there  of  an  unfortunately  and  unusually 
thick  series  of  salt-water-bearing  strata, 
from  350  to  1100  feet  below  the  surface  ; 
(3)  it  may  throw  some  light  on  the  relations 
between  the  deposits  of  the  sand  hill  regions 
(generally  classed  as  Potomac)  and  the 
upper  Cretaceous  beds  penetrated  by  this 
well. 

The  well  is  located  on  the  bank  of  the 
northeast  Cape  Fear  river,  at  Hilton  Park, 
one  mile  north  of  Wilmington.  The  river 
border  at  this  point  exhibits  two  terraces  ; 
one  only  a  few  feet  above  tide  water,  extend- 
ing back  a  distance  of  30  or  more  feet  from 
the  river;  and  the  other  rising  30  to  40 
feet  higher,  extending  back  for  a  consider- 
able distance,  and  indeed  representing  the 
general  surface  of  the  region.  The  differ- 
ence in  elevation  between  these  two  terraces 
represents  the  thickness  of  the  remnants  of 
the  Tertiary  fossiliferous  clays  and  limestone 
and  the  overlying  recent  sands.  The  lower 
terrace  represents  the  upper  surface  of  the 
Cretaceous ;  so  that  the  well  starts  in  the 
Cretaceous  clays  and  sands,  and  continues 
in  them  to  a  depth  of  some  1109  feet.  In 
these  sands  and  clays  there  are  occasional 
beds  of  shell-rock  and  calcareous  sandstone 
varying  in  thickness  from  a  few  inches  to 
30  feet,  and  occasional  thin  beds  of  clay 
containing  small  nodules  or  concretions. 
The  sands  are  mostly  micaceous  and  are 
usually  quite  fine  grained,  with  a  prevailing 
gray  color.  From  about  700  to  800  feet, 
their  color  is  decidedly  greenish.  Below 
950  feet  these  sands  become  coarser  and  are 
interbedded  with  occasional  gravel  deposits, 
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but  they  continae  fossiliferons  to  near  the 
sar&oe  of  the  granite. 

Waterbearing  sands  and  gravels  were 
penetrated  at  a  number  of  points,  notably 
at  380,  496,  520  and  574  feet ;  and  at  1011 
the  largest  flow,  of  nearly  400  gallons  per 
minute,  was  encountered,  with  pressure  es- 
timated as  sufficient  to  raise  the  column  of 
water  80  feet  above  the  surface.  Unfortu- 
nately the  water  from  each  of  these  levels 
was  highly  brackish,  and  hence  unfit  for 
domestic  use. 

The  fossil  forms  secured  at  different 
depths  have  been  identified  by  Dr.  T.  W. 
Stanton,  of  the  United  States  Geological 
Borvey.  The  method  used  in  sinking  the 
well  is  the  ordinary  drill  and  sand  pump  ; 
and,  as  might  be  expected,  in  some  cases 
only  fragments  of  shells  were  secured  ;  but 
as  the  hole  was  of  large  diameter  (12  inches 
near  the  surface,  then  10  inches,  and  lower 
still,  8  inches)  and  the  larger  part  of  the 
matrix  material  quite  soft,  a  minimum 
amount  of  drilling  was  needed  ;  and  many 
large  fragments  and  many  perfect  forms 
were  obtained. 

Among  the  fossils  secured  from  the  upper 
700  feet,  classed  as  Bipley  cretaceous,  the 
following  may  be  mentioned  : 

Cardium  eufaulense  Gabb,  was  found  at  40 
feet  and  538-558  feet,  and  fragments  of 
this  or  another  Cardium  were  found  also 
at  50,  485-490,  520-^540  and  556-575  feet 
below  the  surflBLce. 

Anomia  argentaria  Morton,  was  also  com- 
mon, having  been  obtained  at  frequent  in- 
tervals from  40  to  600  feet ;  and  fragments 
of  an  Anomia,  too  small  for  specific  classi- 
fication, were  also  found  800  to  900  feet  be- 
low the  sur£Bbce. 

Exagyra  costcUa  Say,  was  abundant 
throughout  the  upper  half  of  the  section ; 
and  below  500  feet  a  varietal  form  of  this 
species,  approaching  Exogyra  ponderoaa  Boo- 
mer in  surfoce  feature,  was  found  almost  to 
flie  granite. 


Ostrea  teeticoata  Oabb,  was  common  from 
230  to  650  feet;  and  0.  larva  Lamarck,  from 
250  to  330  feet ;  and  fragments  secured  at 
518  feet  probably  belonged  to  one  of  these 
species.  0.  subspatulata  Lyell  &  Forbes, 
was  found  only  between  332  and  380  feet. 
Throughout  the  entire  section,  however, 
were  found  numerous  fragments  of  Ostrea 
too  imperfect  to  serve  for  specific  determi- 
nations. Veleda  lintea  Conrad,  and  Aphro- 
dina  tippana  Conrad  (?)  were  found  only  at 
340  to  500  feet.  Baroda  CarolinenHi  Conrad, 
and  Cyprimeria  depressa  Conrad,  were  found 
only  between  332  and  380  feet ;  and  frag- 
ments of  Pecten  were  found  at  40  to  50  feet. 

Oryphaea  venciUaris  Lamarck,  was  found 
at  250  to  265,  and  720  to  735  feet  (?)  ;  and 
Inoceramtu  eripdi  Mantell,  at  575  to  585 
feet  and  probably  also  at  500  to  518  feet. 
Unrecognized  species  of  Avi<yula  or  Oervil- 
lia  were  obtained  at  390  to  400  feet ;  Cor- 
hvla  at  492  feet ;  Fectuneulm  520  to  540  feet, 
and  Lunatia  520  to  590  feet;  LUhophagiu 
540  to  560  feet. 

Cassiduliis  subquadratua  Conrad,  was  ob- 
served at  518  to  538  feet,  and  echinoid 
spines  and  fragments  of  the  same  or  allied 
species  were  also  found  at  100  to  170  feet. 
Sharks  teeth,  fish  vertebrae,  fragments  of 
turtle  shell,  lignite  and  pyrite  were  found 
at  intervals  in  the  section. 

Below  720  feet,  and  down  to  the  granite 
(1109  feet)  Ostrea  eretacea  Morton,  which  in 
the  Chattahoochee  river  section  is  confined 
to  the  Eutaw  beds,  is  here  quite  common ; 
and  is  accompanied  at  intervals  by  Anomia 
Exogyra,  Cardium  and  Serpula,  the  speci- 
mens collected  being  in  each  case  too  frag- 
mental  to  permit  of  specific  determination. 
This  lower  400  feet  of  the  Wilmington  sec- 
tion has  been  classed  by  Stanton  as  Eutaw  ; 
and  it  is  possibly  the  seaward  representa- 
tive of  the  Potomac  arkose  sands  and  clays 
of  the  sand-hill  region  northwest  of  Fayette- 
ville,  should  these  sands  and  clays  prove 
to  represent  the  latest  Potomac.     It  is  more 
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likely,  however,  either  that  the  Potomac 
deposits  were  removed  from  this  region 
prior  to  the  Eutaw  deposition,  or  else  that 
the  surface  of  these  old  crystalline  rocks 
was  above  water  level  during  Potomac  time, 
and  hence  not  covered  with  deposits. 

Underground  temperatures  were  not 
taken  at  intervals  at  different  depths  while 
the  work  was  in  progress,  owing  to  the  lack 
of  suitable  thermometers ;  but  there  are  now 
three  wells  only  three  or  four  feet  apart, 
one  1100,  one  500  and  one  100  feet  deep. 
The  temperatures  at  the  bottom  of  each  of 
these,  as  determined  by  the  use  of  a  Darton 
deep  well  thermometer,  were  found  to  be 
79**,  72.50°,  and68.50°F.  respectively,  giv- 
ing a  descending  increase  in  temperature  of 
about  l^'F.  for  each  100  feet,  between  100 
and  500  below  the  surface ;  and  l^F.  for 
each  98  feet,  between  500  feet  and  1100  feet 
below  the  surface. 

Chapbl  Hill,  N.  C. 


J.  A.  HOLMBS. 


GRANITES  OF  THE  SIERRA  COSTA  MOUN- 
TAINS IN  CALIFORNIA. 

The  Sierra  Costa  mountaius  occupy 
mainly  the  northeastern  and  northcentral 
portions  of  Trinity  county,  in  northwestern 
California.  They  are  the  loftiest  and  most 
scenic  portion  of  the  Klamath  mountain 
system,  an  off-shoot  of  the  Sierra  Nevadas. 
They  consist,  in  general,  of  highly  met- 
amorphic  elastics  and  ancient  igneous  rocks, 
including  a  basement  crystalline  formation, 
a  massive  serpentine,  and  a  series  of  mica- 
ceous, chloritic,  graphitic  and  hornblendic 
schists.  All  these  are  pre-Carboniferous  in 
age ;  they  have  been  subjected  to  intense  or- 
ographic disturbance,  folded  and  faulted  on 
a  grand  scale,  and  into  the  fissures  have  been 
injected  various  granitic  and  dioritic  dike 
rocks.  Of  these,  granite,  in  hugh  batholites, 
is  by  far  the  most  important  and  bulky. 

Three  principal  types  of  granite  are  repre- 
sented, and  they  present  some  interesting 
contrasts :  hence  this  paper. 


On  the  western  side  of  the  head-water 
portion  of  the  south  fork  of  the  Salmon 
river  in  Siskiyou  county,  there  is  a  huge 
white  mountain  of  nearby  bare  granite — Mt. 
Courtney  of  the  Cariboo  range.  It  is  & 
massive  batholite  of  true  granite,  consisting 
of  large  individuals  of  quartz,  white  feld- 
spar and  dark  brown  biotite,  hut  UtUe  or  no 
hornblende.  It  is  very  coarse-grained,  the 
three  rock  species  being  crystallized  on  & 
scale  of  one-fourth  inch.  The  color  is  & 
very  light  gray,  as  a  soda-feldspar  is  & 
predominant  constituent. 

The  Courtney  granite  abounds  in  vein- 
like dikes  of  aplite,  a  much  finer  grained 
white  granite,  in  which  the  biotite  is  in 
small  foils  and  sparingly  developed.  The 
contrast  between  the  massif  of  very  ooarse- 
grauied  granite  and  the  included  dikes  of 
fine-grained  aplite  is  strong.  Evidently 
they  both  represent  the  same  magma, 
but  it  seems  that  after  the  coarse 
granite  mass  had  solidified  in  its  upper  por- 
tion, great  fissures  were  formed  in  it  and 
the  aplite  arose  in  them,  solidifying  to  form, 
the  curious  dikes  of  white  granite.  The 
former  is  coarse-grained,  because,  being  in 
one  great  mass,  it  cooled  slowly,  and  the 
latter  is  fine-grained,  because,  being  in 
thin  dikes  widely  scattered  through  an  al- 
ready solid  rock,  it  cooled  rapidly. 

Near  the  contact  between  the  Courtney 
granite  and  the  hornblende  schists  on  the 
east,  both  granite  and  schist  are  cut  by 
dikes  of  a  white  muscovite  granite,  a  kind 
of  fine-grained  pegmatite.  This  contains 
neither  biotite  nor  hornblende,  and  is  more 
resistant  to  weathering  influences  than  the 
other  granites  of  this  area.  These  pegma- 
tite dikes  are  cut  by  a  transverse  system 
of  dikes  of  dark  green  diorite-porphyrite, 
which  also  occurs  in  the  coarse-grained 
biotite  granite  of  Mt.  Courtney,  as  well  as 
dikes  of  very  fine-grained  light  greenish 
gray  diabase. 

On  the  east  side  of  the  head  of  south  fork 
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of  Salmon  river,  aboat  three-fourths  of  a 
mile  distant  from  Mt.  Ck)artneyy  there  is 
another  granite  batholite  bat  it  is  composed 
of  an  entirely  different  type  of  granite.  It 
contains  the  ordinary  quartz,  feldspar  and 
biotite,  but  in  addition,  U  abounds  in  toM- 
Jarmed  eryatdU  of  dark  green  and  black  horn- 
Uende,  The  feldspar  being  largely  plagio- 
dase,  it  is  a  quartz-mica  diorite,  although  its 
general  appearance  in  the  field  is  distinc- 
tively that  of  a  granite.  In  fact,  it  is  the 
rock  commonly  designated,  by  students  of 
the  Sierra  Nevada  region,  granodiorite.  It 
is  finer  grained  and  a  darker  gray  in  color 
than  the  Courtney  granite. 

This  massif  of  granodiorite  is  at  least  a 
mile  in  length  and  one-half  mile  in  width. 
It  is  one  of  a  series  of  such  granite  masses 
scattered  through  the  Sierra  Costa  moun- 
tains eastward  from  Mt.  Courtney,  some  of 
which  are  as  much  as  three  miles  in  width. 
They  all  contain  the  large  constituent  of 
hornblende,  and  are  characterized  by  spots 
of  darker  color,  like  included  boulders  of 
diorite-porphyrite,  but  which  are  probably 
concretionary  in  origin. 

It  is  dif&cult  to  comprehend  how  such 
great  masses  of  granite  could  be  injected 
into  the  stratigraphic  series,  displacing  the 
strata  for  miles.  Mt.  Courtney  is  but  one 
of  a  series  of  high  granite  peaks  extending 
southwest  from  it  and  apparently  consisting 
of  the  same  great  massif  of  coarse-grained 
biotite  granite,  which  may  be  ten  miles  or 
more  in  width.  The  strata  of  serpentine 
and  schist  must  have  been  forced  apart  and 
up  into  high  mountain  masses,  of  which 
even  Mt.  Thompson,  altitude  9345  feet,  is 
but  an  insignificant  remnant. 

Between  Mt.  Courtney  and  the  massif  of 
granodiorite  about  three-fourths  of  a  mile 
east  of  it,  there  is  a  block  of  mica  and  horn- 
blende schists  wedged  in  between  the  two 
granite  masses.  This  dips  steeply  east- 
ward, away  from  the  Courtney  granite  and 
toward  the  granodiorite.    As  it  approaches 


the  latter  it  becomes  nearly  vertical,  but 
the  strata  are  cut  ofif  by  the  granodiorite. 
The  contact  is  finely  exposed  and  shows  no 
contact  metamorphism.  The  dark  green 
hornblende  schists  are  absolutely  un- 
changed to  the  very  contact.  Fragments 
of  all  sizes  up  to  100  cubic  feet,  of  the 
hornblende  schist  are  included  in  the 
granodiorite  from  the  contact  in  places,  100 
or  more  feet  distant.  Some  portions  of  it 
are  a  veritable  breccia  of  schist  cemented 
by  granodiorite. 

Now,  the  edges  of  all  fragments  are 
sharp  and  the  comers  angular.  Nowhere 
is  there  the  least  evidence  of  partial  fusion 
of  the  schist  material  even  along  the  edges, 
by  the  heat  of  the  great  mass  of  '  melted ' 
granodiorite  in  which  it  had  become  in- 
cluded. If  the  latter  was  very  hot,  it  ap- 
pears evident  that  during  the  long  time 
which  such  a  great  mass  must  have  re- 
quired in  cooling,  the  hornblende  and 
quartz,  of  the  schist  fragments  must  have 
partially  fused.  The  failure  of  this  to  occur 
to  even  the  slightest  degree,  implies,  in  my 
mind,  that  the  granodiorite  was  not  very 
highly  heated — ^not  nearly  so  much  so  as 
other  dike  rocks  of  the  same  region.  Yet 
that  it  was  in  a  highly  liquid  condition  is 
proved  by  its  injection  into  the  finest  cracks 
of  the  adjoining  schist.  In  short,  I  believe 
there  is  here  abundant  evidence  to  demon- 
strate a  perfect  fusion  without  great  heat, 
a  sort  of  '  wet  fusion,'  we  may  suppose, 
due  to  the  presence  of  heated  alkaline 
waters.  The  fragments  of  hornblende  schist 
were  impervious  to  this  water,  the  heat  not 
sufficient  to  produce  a  '  dry  fusion,'  and 
hence  the  present  phenomena,  described 
above.  As  this  locality  may  prove  a  very 
interesting  one  to  students  of  igneous 
geology,  I  will  give  it  as  the  vicinity  of 
Lake  Catrina,  on  the  mountain  ridge  just 
east  of  the  head  of  the  south  fork  of 
Salmon  river. 

The  age  of  all  the  granites  of  the  Sierra 
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Cjsta  moautainB  is  practically  the  same. 
They  belong  to  a  period  of  orographic  dis- 
turbance daring  which  the  intrasives 
were  predominantly  granitic  in  distinction 
from  an  earlier  diabasic  and  a  later  dioritio 
period  of  igneous  activity.  This  granitic 
period  was  post-Carboniferous  and  pre- 
Tertiary.  To  make  a  finer  distinction, 
many  of  the  granodiorite  dikes  can  be 
demonstrated  to  have  been  formed  after  the 
Mariposa  slates  of  late  Jurassic  age  (which 
they  cnt),  and  before  the  Shasta-Chico 
shales  and  sandstones  of  late  Cretaceons 
age  (which  lie  npon  their  eroded  surface). 
An  interesting  problem  yet  to  be  worked 
out  is  the  relation  between  the  biotite 
granite  of  Mt.  Courtney  and  the  grano- 
diorite of  the  mountain  country  to  the 
eastward.  •  "Why  two  such  strongly  con- 
trasted granites  of  apparently  about  the 
same  age  and  mode  of  formation  should 
occur  in  such  close  juxtaposition  as  the 
Courtney  and  Catrina  batholites  on  op- 
posite sides  of  the  valley  at  the  head  of 
the  south  fork  of  Salmon  river,  is  to  me  a 
puzzling  problem  and  one  well  worth  con- 
siderable study. 

OsoAB  H.  Hebshey. 


AMERICAN    PSYCHOLOGICAL    ASSOCIATION. 

The  eighth  annual  meeting  of  the  Asso- 
ciation was  held  at  Yale  University,  De- 
cember 27th-29th,  in  affiliation  with  the 
American  Society  of  Naturalists.  In  point 
of  numbers  and  activity  the  meeting  was 
one  of  the  most  successful  in  the  history  of 
the  Association.  Professor  John  Dewey, 
of  Chicago,  the  President  of  the  Associa- 
tion, was  present  in  the  chair,  and  on  the 
afternoon  of  Wednesday,  the  27th,  read  his 
presidential  address  on  '  Psychology  and 
Social  Practice,'  in  which  he  discussed  the 
relation  of  psychology  to  education  consid- 
ered as  a  form  of  social  practice  with  which 
psychology  might  be  expected  to  have  most 
immediate  concern,  and  then  generalized 


the  results  reached  to  draw  certain  conclu- 
sions regarding  the  general  value  of  psy- 
chology as  a  method  to  be  applied  in  social 
life.  (The  address  will  appear  in  full  in 
the  March  number  of  the  Psychologicai  Re- 
view.') 

Following  the  address  a  formal  discussion 
on  'How  should  psychology  be  taught?^ 
was  opened  by  Professor  FuUerton,  of  Penn- 
sylvania, who  laid  particular  stress  upon 
the  question  of  the  adjustment  of  the  rela- 
tive claims  of  the  so-called  '  new  '  psychol- 
ogy or  psychology  of  the  laboratory  and  the 
'  old,'  which  depends  largely  upon  intro- 
spective analysis.  He  emphasized  the  ne- 
cessity of  both  aspects  in  a  general  course^ 
as  well  as  the  danger  of  giving  undue  prom- 
inence to  either,  and  particularly,  in  Amer- 
ica, to  the  experimental,  owing  to  the  ten- 
dency to  extreme  specialization  in  the 
subject  in  this  country.  Professor  Fuller- 
ton  further  discussed  the  attitude  which  the 
university  should  take  toward  advanced 
students  in  the  light  of  their  future  work. 
Professor  Jastrow,  of  Wisconsin,  continued 
the  discussion  and  urged  the  importance  of 
what  he  termed  a  '  functional '  psychology 
in  teaching,  having  the  student  verify  foots 
and  principles  from  his  own  experience,  so 
far  as  possible  from  his  own  daily  mental 
processes.  He  showed  further  the  great 
value  which  experimental  experience  has 
for  the  introspectionist  and  agreed  with  the 
former  speaker  in  deploring  the  quaei-an- 
tagonism  of  the  two  sides,  arguing  that 
both  experiment  and  introspection  are  nec- 
essary and  that  they  are  complementary  and 
in  no  way  antagonistic.  Professor  Aikins, 
of  Western  Reserve,  followed  with  a  state- 
ment of  the  results  of  his  own  experience  in 
teaching  the  subject,  and  described  his 
method  of  combining  experiment  and  text- 
book with  collateral  conferences.  Professor 
Judd,  of  New  York,  closed  the  formal  part 
of  the  discussion  by  calling  attention  to  the 
peculiar  difficulties  encountered  by  the  stu- 
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dent  of  psychology  due  to  the  nature  of  the 
Bubjeot  matter,  the  difference  between  ob- 
aeryation  and  interpretation,  and  his  qaes- 
tioning  of  inferred  facts  owing  to  the  indi- 
rect method  of  arriving  at  them.  The 
speaker  argued  that  the  difficulty  is  best 
avoided  by  first  studying  the  indirect  modes 
of  treating  subjective  experience,  that  is, 
by  a  study  of  the  physical  and  physiological 
conditions  of  mental  life,  always  keeping  in 
view  its  relation  to  the  final  treatment  of 
mental  experience  toward  which  it  is  aim- 
ing. The  discussion  was  continued  inform- 
ally by  a  number  of  the  members  from  the 
floor. 

The  general  program  wa«  long  and  va- 
ried. On  Wednesday  morning  Professor 
E.  F.  Bnchner  spoke  on  '  Volition  as  a 
scientific  doctrine,'  and  Professor  G.  8. 
Follerton  on  *  The  criterion  of  sensation  ' 
continuing  a  discussion  developed  in  a  paper 
on  'The  psychological  standpoint,'  read 
before  a  former  meeting  of  the  Association, 
which  endeavored  to  show  what  is  implied 
in  the  recognition  of  psychology  as  a  nat- 
aral  science.  This  was  followed  by  what 
proved  to  be  one  of  the  most  interesting 
papers  of  the  session,  viz., '  A  new  arithmet- 
ical prodigy  with  demonstration '  by  Pro- 
fessors E.  H.  Lindsay  and  W.  L.  Bryan. 
The  subject  is  a  boy,  nineteen  years  old,  the 
son  of  a  stone  mason,  who  has  attended 
school  seven  years,  made  a  fair  record  in 
all  his  studies  and  is  of  good  general  intel- 
ligence. Since  the  age  of  three  he  has 
shown  a  passion  for  numbers  and  has  de- 
veloped extraordinary  powers  in  calcula- 
tion. Since  November,  1899,  he  has  been 
under  investigation  at  Indiana  University. 
This  investigation  has  been  general  and 
thorough  and  is  still  being  carried  on.  The 
principal  results  thus  far  are  as  follows : 
In  scope  and  tenacity  of  memory  and  in 
rapidity  he  ranks  among  the  best  re- 
corded cases.  He  is  unique  in  the  large 
number  of  methods  which  he  has  worked 


out,  and  in  the  fact  that  he  explains  how 
and  when  he  arrived  at  these.  His  rapidity 
is  found  to  depend  upon  the  great  number 
of  number  relations  committed  to  memory 
and  upon  the  reduction  in  the  number  of 
operations  through  short-cut  methods.  The 
boy  was  present  and  gave  demonstrations 
of  his  powers  on  both  Wednesday  and 
Thursday  mornings,  which  were  followed 
with  great  interest. 

Professor  W.  S.  Monroe  closed  the  first 
session  with  a  paper  on  '  Moral  perceptions 
of  school  children,'  describing  an  experi- 
mental investigation. 

On  Thursday  morning  the  Association  di- 
vided into  sections,  one  for  experimental 
reports  and  one  for  papers  of  more  purely 
philosophical  scope.  Owing  to  the  length 
of  the  program  this  sectional  division  was 
continued  up  to  the  end  of  the  meeting. 
The  experimental  section  on  Thursday  was 
opened  by  Professor  E.  A.  Kirkpatrick  on 
'  Individual  tests  of  school  children.' 

Dr.  T.  L.  Bolton  spoke  on  '  The  Reliabil- 
ity of  certain  methods  for  measuring  the 
degree  of  fatigue  in  school  children,'  criti- 
cising the  method  of  Griesbach  with  the 
SBsthesiometer  and  the  application  of  the 
ergograph  to  determine  the  fatigue  value  of 
subjects  of  the  school  curriculum.  The 
speaker  described  experiments  of  his  own, 
and  reached  conclusions  unfavorable  to  the 
methods  named.  Professor  E.  F.  Buchner 
described  in  detail  'A  new  number  form,' 
and  Dr.  Robert  MacDougall  followed  with 
a  paper  on  '  The  time  values  of  accented 
and  unaccented  elements  in  rhythm.'  Pro- 
fessor Chas.  H.  Judd  described  '  A  method 
of  securing  enlarged  records  of  voice  vibra- 
tions '  on  smoked  paper  by  means  of  an  ar- 
rangement of  two  diaphragms.  Records 
made  were  exhibited,  and  a  detailed  anal- 
ysis of  a  four-syllable  word  was  reported. 
Dr.  E.  W.  Scripture  reported  on  *  Re- 
searches in  experimental  phonetics.  Dr« 
Max  Meyer  spoke  on  *  Elements  of  a  psy- 


134 


SCIENCK 


[N.  S.  Vol.  XL  No.  285. 


cbological  theory  of  masic/  criticising 
sharply  the  current  theories  and  insisting 
particularly  upon  the  necessity  of  the  num- 
ber 7  in  a  scientific  theory  of  music. 

Dr.  A.  H.  Pierce  closed  the  session  with 
a  paper  '  Is  there  an  independent  auditory 
space  ?'  The  speaker  argued  for  the  affirm- 
ative, basing  his  conclusion  upon  the  phe- 
nomena of  intra-cranial  localization '  occur- 
ring when  two  fusing  sounds  are  given 
simultaneously,  one  at  each  ear,  the  result- 
ant reference  to  the  interior  of  the  head 
being  a  genuine  audit  ory  phenomenon  and 
not  a  localization  made  by  the  aid  of  factors 
borrowed  from  the  visual  or  tactual  space 
fields. 

In  the  meeting  of  the  philosophical  sec- 
tion, held  simultaneously  with  the  forego- 
ing, papers  were  read  as  follows  :  Professor 
E.  H.  Griffin,  *  The  natural  history  point  of 
view  in  psychology  ';  Professor  J.  H.  Hys- 
lop,  '  Kant's  doctrine  of  apperception  and 
the  use  of  the  categories ';  Professor  Wil- 
liam Caldwell, '  Pragmatism  ';  Professor  J. 
A.  Leighton,  *  Metaphysical  method ';  Pro- 
fessor Alexander  Meiklejohn,  '  The  concept 
of  substance. ' 

On  Thursday  afternoon  the  psychologists 
adjourned  to  meet  with  the  naturalists  for 
their  annual  discussion,  Professor  Jastrow 
representing  the  Association. 

At  the  meeting  of  the  experimental  sec- 
tion on  Friday  morning,  the  first  paper  was 
by  Mr.  Clark  Wissler  on  *  Some  experiments 
on  motor  diffusion.'  Mr.  Wissler  reported 
experiments  showing  the  time  relation  be- 
tween the  primary,  voluntary  contractions 
of  finger  muscles  and  the  accompanying 
secondary,  unintentional  contractions  of  the 
other  arm  muscles,  the  latter  being  due  to 
a  difiEusion  of  the  motor  discharge.  Primary 
contractions  are  first  in  order  of  time  and 
are  followed  by  secondary  contractions  in 
an  order  corresponding  to  their  distance 
anatomically  from  the  muscle  innervated, 
^[''urther,  training  finger  muscles  trains  other 


arm  muscles  and  training  biceps  trains  fin- 
ger muscles.  Secondary  contractions  also 
take  place  on  opposite  side  of  the  body. 
He  argued  that  transference  of  practice 
effect  is  simply  the  result  of  diffused  nerve 
currents. 

'  The  influence  of  special  training  in  gen- 
eral ability '  was  the  subject  of  a  paper  by 
Drs.  E.  L.  Thomdike  and  B.  S.  Woodworth. 
Experiments  were  reported  in  which  spe- 
cial abilities  were  studied  as  follows  :  (1) 
The  speed  and  accuracy  of  making  certain 
complex  observations,  e.  g,,  of  picking  oul 
from  a  page  of  print  all  the  verbs  or  all  the 
words  containing  both  r  and  e,  etc.,  etc. 
(2)  The  recognition  of  weights,  lengths  and 
sizes.  (3)  Attention  to  and  retention  of 
names.  (4)  Discrimination  of  two  complex 
objects  shown  successively.  In  each  set  of 
experiments,  after  training  in  some  one  line, 
the  subject  was  tested  for  general  improve- 
ment in  the  same  field.  As  far  as  the  re- 
search has  gone,  the  experiments  fail  to  de- 
tect any  pronounced  influence  of  special 
training  on  general  ability  except  in  so  far 
as  a  person  may  acquire  in  a  special  line  of 
work  certain  methods  and  ideals  of  accuracy 
and  speed  which  may  be  of  use  inther  lines. 

Professor  J.  McK.  Cattell  read  a  paper 
'  On  relations  of  time  and  space  in  vision.' 
Experiments  were  reported  showing  that  a 
surface  moving  under  a  window  in  a  screen 
appears  larger  than  the  window  and  that 
if  the  surface  exhibit  two  colors  successively, 
say  'green  followed  by  red  for  ^  sec.  each, 
the  observer  sees  not  green  followed  by  red, 
but  the  two  colors  side  by  side  or  variously 
intermingled,  the  arrangement  varying  with 
the  observer,  but  making  for  perception  a 
spatial  continuum.  On  the  other  hand,  if  the 
line  of  sight  moves  over  objects,  say  a  row 
of  books  on  a  shelf,  each  retinal  element  ia 
successively  stimulated  but  the  objects  are 
seen  simultaneously,  side  by  side,  without 
fusion,  even  though  the  intermittent  stimu- 
lations be  as  frequent  as  1000  per  second. 
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Thus  f  Qsion  and  indeed  all  phenomena  of 
color- vision  seem  to  be  cerebral  rather  than 
retinal. 

Professor  E.  B.  Delabarre  spoke  on '  Con- 
ditions affecting  the  judgment  of  the  direc- 
tion of  lines.'  In  the  judgment  of  the 
yertical,  besides  the  factors  nsnally  recog- 
nized,  the  following  are  of  especial  impor- 
tance: (1)  Attention — ^fixation  does  not 
agoally  coincide  with  eye  fixation;  the  latter 
wanders  much  though  unconsciously,  and 
causes  supposedly  fixated  line  to  appear 
constantly  changing  in  degree  and  direc- 
tion of  inclination;  (2)  muscle-strains  in 
eye  and  head  also  influence  the  apparent 
inclination.  These  same  influences  affect 
also  other  judgments  of  direction  as  well 
as  of  length  and  distance.  Certain  condi- 
tions as  of  illumination,  etc.,  produce  defi- 
nite strains  and  tendencies  to  fixation  of 
particular  kinds  which  furnish  a  funda- 
mental explanation  for  many  forms  of  geo- 
metrical oi)tical  illusions. 

Professor  E.  C.  Sanford  reported  briefly 
upon  '  Becent  studies  in  the  Clark  labora- 
tory,' with  the  following  titles :  (1)  '  The 
development  in  school  children  of  the  ability 
to  reproduce  rhythms';  (2)  *  The  rhythm 
of  nursery  rhymes ';  (3)  '  The  mental  prop- 
erties of  the  white  rat  as  tested  with  the 
maze.'  The  first  and  last  of  these  are 
portions  of  more  extended  studies  of  the 
general  topics  of  rhythm  and  comparative 
psychology,  and  all  are  expected  to  appear 
in  the  American  Journal  of  Psychology  during 
the  coming  year. 

Professor  Joseph  Jastro  w  discussed '  Pend: 
ing  problems  at  the  Wisconsin  laboratory,' 
and  demonstrated  various  pieces  of  appara- 
tus, many  of  them  connected  with  the  study 
of  problems  in  visual  perception.  The  Wood 
pseudoscope  and  the  reflecting  stereoscope 
were  exhibited  and  explained,  and  a  device 
for  simplifying  the  demonstration  of  retinal 
shadows  was  shown.  The  demonstration 
further  included  a  brief  account  of  experi- 


ments in  progress  on  th<)  power  of  distin- 
guishing in  a  shadowless  light  between  con- 
vex forms  varying  slightly  and  r^ularly  in 
degree  of  convexity.  The  sorting  apparatus 
(see  PiBychological  Review,  May,  1898),  was 
exhibited  in  its  perfected  and  portable 
form. 

Dr.  E.  W.  Scripture  demonstrated  several 
devices  in  use  in  the  laboratory  where  this 
meeting  was  held,  and  after  some  informal 
contributions  and  discussion  the  section 
adjourned. 

In  the  philosophical  section  papers  were 
read  as  follows :  '  On  practical  procedure 
in  inference,'  by  Professor  J.  G.  Hibben  ; 
'  Elements  of  consciousness,'  by  Professor 
Mary  Whiton  Calkins ;  '  Choice  and  nature,' 
by  Dr.  E.  A.  Singer,  Jr.;  *  Methodology  and 
truth,'  by  Professor  J.  E.  Creighton ;  *  The 
spiritual  principle  in  T.  H.  Green's  phi- 
losophy,' by  Professor  E.  B.  McGilvary ; 
'  The  relation  between  the  moral  order  and 
the  natural  order  of  the  universe,'  by  Dr. 
David  Irons ;  '  The  development  of  content 
in  moral  judgments,'  by  Miss  Ellen  Bliss 
Talbot ;  '  The  relation  of  ethics  to  religion,' 
by  Professor  W.  G.  Everett ;  '  The  contents 
of  religious  consciousness,'  by  Dr.  J.  H. 
Leuba ;  '  Causes  of  scepticism,'  by  Professor 
E.  H.  Sneath. 

At  the  business  meeting  Professor  Joseph 
Jastrow,  of  Wisconsin,  was  elected  Presi- 
dent for  the  ensuing  year,  and  Professors 
Ladd,  of  Yale,  and  Bryan,  of  Indiana, 
members  of  the  Council ;  Professors  James 
and  Ladd  were  elected  delegates  of  the  As- 
sociation to  the  International  Psychological 
Congress  to  be  held  in  Paris  in  1900,  and 
the  Council  was  empowered  to  call  a  meet- 
ing of  the  Association  in  June  in  connec- 
tion with  the  American  Association  for  the 
Advancement  of  Science  which  will  meet 
at  that  time  at  Columbia  University. 

Livingston  Fab&and, 

Secretary. 
Columbia  Univebsity. 
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MEETINGS  AT  COLUMBUS,   OHIO,  AND  NEW 
HAVEN,   CONN.,  OF  SECTION  H,  AN- 
THBOPOLOOY,  OF  THE  AMERICAN 
ASSOCIATION  FOB  THE  AD- 
VANCEMENT OF  SCIENCE. 

The  meeting  at  Columbus  began  with  the 
installation  of  the  chairman,  Professor 
Thomas  Wilson  and  the  election  of  a  secre- 
tary in  place  of  Dr.  G.  Dorsey,  resigned. 

The  report  of  the  committee  for  the 
'  Study  of  the  White  Race  in  America '  was 
presented  by  Professor  Gattell ;  it  was  pro- 
posed to  establish  a  station  for  making  cer- 
tain physical  and  mental  measurements  at 
the  next  meeting  of  the  Association. 

In  a  paper  on  *  New  Anthropometric 
Methods'  Professor  Cattell  showed  some 
photographs  taken  with  a  centimeter  netting 
close  to  the  face ;  the  method  was  said  to 
be  of  special  value  in  making  permanent 
records  of  an  indefinitely  large  number  of 
measurements.  Dr.  Frank  Russell,  in  a 
well-illustrated  paper  told  of  his  measure- 
ments on  the  skeletons  of  the  Labrador 
Eskimos  and  New  England  Indians.  Pro- 
fessor W  J  McQee  described  the  begin- 
nings of  mathematics. 

The  archaeological  side  of  anthropology 
was  well  represented.  Professor  G.  Fred- 
erick Wright  claimed  that  the  separation 
between  the  Columbia  and  Trenton  deposits 
was  not  so  great  as  supposed  by  many ;  an 
account  of  observations  supporting  this 
claim  was  given  in  a  paper  on  the  '  Corre- 
lation of  the  Glacial  Deltas  in  the  Lower 
Part  of  the  Delaware  and  Susquehanna 
Rivers.'  Mr.  Cresson's  finding  of  a  paleo- 
lithic implement  in  a  deposit  correlated  to 
the  Columbia  deposit  need  not  be  received 
with  incredulity,  as  '^  this  would  not  imply 
an  antiquity  more  than  two  or  three  thou- 
sand years  greater  than  that  which  is  im- 
plied in  the  genuineness  of  the  Trenton  de- 
posit." 

Dr.  W.  A.  Phillips  gave  a  richly  illus- 
trated paper  on  the  *  Aboriginal  Quarries 


and  Shops  at  Mill  Creek,  Union  County, 
Illinois.'  A  paper  was  read  from  Dr. 
Robert  Steiner  on  a  '  Prehistoric  Settle- 
ment, Big  Eliokee  Creek,  Columbia  County, 
Georgia,'  with  an  account  of  numerous 
finds.  Dr.  Charles  Slocum  brought  for- 
ward evidence  showing  the  existence  of 
prehistoric  man  in  the  Maumee  River 
Basin. 

Dr.  Steiner  also  sent  a  paper  on  '  Allan 
Stevenson's  Trance.'  Professor  McGtee 
read  a  paper  on  the  '  Cherokee  River  Cult,' 
by  James  Mooney.  An  account  of  'In- 
struction in  Anthropology  in  Europe  and 
America,'  was  given  by  Dr.  G.  G.  MacCurdy. 
Charles  K.  Wead  gave  an  account  of  the 
'  Natural  Diatomic  Scale.' 

The  psychological  side  of  anthropology 
was  represented  in  the  report  and  paper  by 

9 

Professor  Cattell  above  referred  to. 

A  paper,  illustrated  by  lantern  diagrams, 
was  given  on  the  results  of  '  Researches 
in  Experimental  Phonetics,'  wherein  the 
curves  of  the  sound-waves  in  certain  vowels 
and  diphthongs  had  been  carefully  meas- 
ured. 'The  Inadequacy  of  the  Present 
Tests  for  Color-blindness  '  pointed  out  the 
fact  that  the  wool-test,  in  spite  of  its  uni- 
versal use  in  American  railways,  was  not 
adequate  to  eliminate  color-blind  persons 
from  posts  where  that  defect  is  dangerous ; 
a  new  color-sense  tester  was  exhibited.  In 
a  paper  on  '  Observations  on  After-images 
and  Cerebral  Light,'  several  new  observa- 
tions were  given  as  to  the  results  of  dis- 
placing the  eyeballs  in  the  effect  of  retinal 
(cerebral)  after-images,  Purkinje's  figures 
and  the  image  of  the  yellow  spot.  In  ob- 
servations on  the  '  Economy  of  Sleep  '  var- 
ious methods  of  lengthening  sleep  were 
discussed.  These  four  papers  were  by  Dr. 
E.  W.  Scripture. 

The  Columbus  meeting  was  a  pleasant 
and  successful  one.  Over  300  persons  were 
registered  for  the  general  Association.  The 
attendance  in  Section  H  ran  as  high  as  a 
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hnndred.  The  plan  was  used  of  connecting 
all  the  sections  by  a  telephone  system,  and 
of  having  in  each  room  a  blackboard  with 
the  tittes  of  the  papers  being  read  in  all  the 
other  sections  ;  a  person  attending  one  sec- 
tion would  remain  until  the  announcement 
of  the  occurrence  of  some  paper  which  he 
wished  to  hear  in  another  section.  The  ex- 
carsions  to  the  gas  fields,  the  coal  mines  of 
Hocking  Valley,  to  Ft.  Ancient,  etc.,  were 
specially  interesting  features  provided  with 
a  generosity  truly  Ohioan.  The  success  of 
the  meeting  was  largely  due  to  the  activity 
of  the  local  committee  and  its  chairman. 
Professor  Thomas. 

Professor  Amos  W.  Butler,  of  Indianapo- 
lis, was  elected  to  be  Chairman,  and  Dr. 
Frank  Eussell,  of  Cambridge,  Mass.,  to  be 
Secretary  of  Section  H,  at  the  next  general 
meeting  of  the  Association.  This  meeting 
will  occur  during  the  third  week  in  June, 
1900,  in  New  York  City.  Dr.  Russell 
kindly  performed  part  of  the  duties  of 
Secretary  at  the  Christmas  meeting. 

The  special  winter  meeting  of  this  Sec- 
tion was  held  in  New  Haven,  Conn. ,  on  De- 
cember 27th  to  29th. 

At  the  opening  of  the  meeting  Professor 
Wilson  spoke  on  the  need  of  introducing  the 
Bertillon  system  uniformly  into  the  meas- 
urements of  criminals,  conscripts,  etc., 
and  avoiding  the  present  confusion  of  two 
systems  and  no  system.  Professor  J.  Mc- 
Keen  Gattell  spoke  of  the  projected  station 
for  measuring  the  members  of  the  Amer- 
ican Association  for  the  Advancement  of 
Science,  at  the  next  meeting  in  New  York. 
Dr.  J.  W.  Seaver's  account  of  the  result  of 
the  measurements  of  the  women  in  the 
Froebmen  classes  in  the  three  colleges  at 
Wellesley,  Oberlin,  and  the  University  of 
Nebraska,  created  considerable  comment. 

Professor  Joseph  Jastrow's  paper  on  the 
anthropology  of  the  occult,  saggested  the 
fundamental  factor  of  thought  involved  in 
the  vagaries  of  mind  of  the  astrologers,  al- 


chemists, mesmerists,  faith-cures,  and  simi- 
lar folk. 

'  The  art  of  the  Thompson  Indians '  was 
described  and  illustrated  with  blackboard 
sketches  by  Professor  Franz  Boas.  The 
graphic  art  of  this  tribe  differs  widely  from 
that  of  the  natives  along  the  coast :  they 
employ  simple  motives,  each  of  which  has 
a  symbolic  meaning  ;  in  some  cases  deco- 
rating extensive  surfaces  by  repetition  of 
the  elements  of  the  design.  The  following 
paper  by  R.  B.  Dixon  upon  '  Some  basketry 
designs  of  the  Maidu  Indians  of  California,' 
gave  an  account  of  an  art  perhaps  some- 
what more  advanced  but  illustrating  the 
same  principles  of  conventionalism  and 
repetition.  A  paper  upon  a  kindred  topic, 
'Symbolism  of  the  Arapaho  Indians,'  by 
Dr.  A.  L.  Kroeber  closed  the  morning  ses- 
sion. 

At  the  opening  of  the  afternoon  meeting. 
Prof.  Franz  Boas  presented  the  results  of  the 
investigations  of  Captain  G.  Comer  among 
'  The  Eskimos  of  Hudson  Bay.'  The  na- 
tives of  Southampton  Island  are  of  special 
interest  to  the  anthropologist,  owing  to  the 
fact  that  they  have  escaped  thus  far  the 
contamination  that  inevitably  results  from 
contact  with  white  'civilization.'  They 
are  literally  a  Stone  Age  people.  The  paper 
upon  the  '  Archaeology  of  the  Thompson 
Eiver  Kegion,'  read  by  Dr.  Harlan  Smith, 
was  illustrated  by  a  number  of  lantern 
views,  showing  the  talus  slopes  and  other 
localities  where  graves  were  examined,  as 
well  as  the  disposition  of  their  contents,  to- 
gether with  various  artifacts  of  the  peoples 
inhabiting  the  region  prior  to  the  arrival  of 
the  whites.  John  B.  Swanton,  in  a  paper 
upon  the  '  Morphology  of  the  Chinook  verb,' 
stated  that  the  Chinook  language  exhib- 
ited many  characteristics  peculiar  to  itself 
that  differentiated  it  from  other  American 
languages.  Ales  Hrdlicka  presented  the 
results  of  his  '  Observations  on  the  XJte  In- 
dians,' which  included  an  account  of  their 
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arts  and  cnstoms,  and  especially  of  their 
physical  structure.  He  regards  them  as  in- 
ferior in  every  way  to  the  adjoining  Nava- 
jos;  considerable  uniformity  of  physical 
type  prevails  throughout  the  various  bands 
X  composing  the  tribe.  Dr.  George  T.  Ste- 
vens exhibited  a  number  of  pieces  of  appa- 
ratus for  testing  the  vision,  and  spoke  of 
'  The  pose  of  the  body  as  related  to  the  type 
of  the  cranium  and  the  directions  of  the 
planes  of  vision.'  Dr.  Stevens  also  exhib- 
ited a  number  of  lantern  views  illustrating 
the  abnormal  poise  of  the  head  that  results 
from  the  adoption  of  an  incorrect  plane  of 
vision,  which  he  believed  to  be  in  some  meas- 
ure due  to  the  shape  of  the  eye  socket,  rep- 
resented in  craniometry  by  the  orbital  index. 

An  exhibit  of  stereoscopic  and  triple- color 
slides  was  made  by  E.  W.  Scripture,  who 
also  took  the  occasion  to  give  the  first  pub- 
lic demonstration  of  his  method  of  produc- 
ing anaesthesia  by  an  alternating  electric 
current  of  moderately  high  frequency  and 
without  drugs  of  any  kind. 

The  morning  session  of  Thursday  opened 
with  a  paper  by  Vice-President  Wilson,  en- 
titled '  Similarity  of  thought  not  neces- 
sarily evidence  of  similarity  in  culture,'  in 
which  he  dwelt  more  particularly  upon  the 
evidence  obtainable  among  the  higher 
civilizations — the  evidence  from  the  more 
primitive  cultures  having  been  presented  in 
his  address  at  Columbus.  Dr.  Wilson's  in- 
vestigations lead  him  to  the  conclusion 
that  striking  similarity  or  identity  of 
thoughts  is  extremely  rare  in  literature. 
G.  F.  Wright  exhibited  a  number  of  speci- 
mens from  Ohio,  one  of  which,  a  '  Flint 
core  with  supposed  artificial  chippings 
found  in  the  undisturbed  gravel  of  the 
Tuscarawas  Valley,  at  Massillon,  Ohio.' 
George  H.  Pepper  read  a  paper  entitled 
'  Mosaic  objects  from  Pueblo  Bonito '  that 
described  the  ceremonial  objects  inlaid  with 
jet  and  turquoise,  which  have  been  found 


among  the  ruins  of  the  Chaco  cafion  by  the 
expedition  organized  by  Messrs.  B.  T.  B. 
and  F.  E.  Hyde  and  under  Mr.  Pepper's 
direction.  . 

Dr.  D.  A.  Sargent  presiented  the  results  of 
an  extended  investigation  of  physical  corre- 
lations among  Harvard  students,  particu- 
larly with  reference  to  the  '  Belation  of 
height,  weight,  and  strength  to  the  cep- 
halic index'.  The  dolichocephalic  men  were 
shown  to  be  taller,  heavier  and  stronger 
than  the  bra  chy cephalic.  In  the  discussion 
it  was  pointed  out  that  this  was  in  a  great 
measure  due  to  the  fact  that  within  the 
group  the  tendency  is  always  toward  doli- 
chocephaly  in  the  taller  individuals  and, 
furthermore,  that  the  environment  of  the 
descendants  of  the  earlier  immigrants  of  a 
dolichocephalic  stock  was  much  more  favor- 
able than  that  of  the  other  group.  Frank 
Russell  presented  a  preliminary  paper  upon 
'Some  cranial  anomalies.'  His  investiga- 
tions were  made  upon  a  series  of  over  six- 
teen hundred  crania  of  the  American  race, 
the  percentages  of  occurrence  of  the  various 
anomalies  were  tabulated,  and  the  results 
presented  a  statistical  form.  George  G. 
MacCurdy  exhibited  a  number  of  '  Iron 
figurines  from  Styria'  and  described  the 
character  and  distribution  of  this  curious 
survival  of  primitive  superstition. 

The  short  afternoon  session  of  the  Section 
was  devoted  to  the  paper  presented  jointly 
by  F.  W.  Putnam  and  Q.  F.  Wright  upon 
'  A  human  bone  from  the  Trenton  Gravels.' 
This  important  discovery  must  effectually 
silence  many  of  the  opponents  to  the  theory 
of  the  antiquity  of  man  in  the  Delaware 
Valley.  The  bone  was  found  on  the  first 
of  December,  1899  ;  it  is  a  section  of  a 
human  femur,  showing  traces  of  having 
been  artificially  worked.  It  was  found  in 
the  stratified  and  undisturbed  gravels  seven 
feet  below  the  surface,  at  the  margin  of  a 
canal  that  is  being  cut  through  the  plateau. 
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at  Trenton.  Several  lantern  views  of  the 
bone  and  of  the  locality  from  which  it  came 
were  Bhown.  It  was  moved  that  a  vote  of 
thanks  be  tendered  the  gentlemen,  the 
Duke  of  Loabat  and  Dr.  F.  E.  Hyde,  who 
have  advanced  the  fnnds  necessary  for  the 
maintenance  of  the  explorations  by  Mr. 
Yolk,  at  Trenton. 

At  the  meeting  with  the  Folk-Lore  So- 
ciety on  Friday  morning,  Section  H  was 
called  to  order  by  Vice-President  Wilson 
for  a  short  session,  daring  which  the  com- 
mittee appointed  at  the  Oolambns  meeting 
to  consider  the  advisability  of  advocating 
the  introduction  of  the  science  of  anthro- 
pology into  the  curricula  of  the  higher  in- 
stitutions of  learning,  made  its  report.  The 
report  is  given  below. 

After  the  adjournment  of  the  Folk-Lore 
Society,  the  Section  again  met  to  hear  Dr.  E. 
Solotaroff  read  a  paper  upon  '  Ck)mparative 
Psychology.' 

The  following  report  of  Committee  on  In- 
troduction of  Anthropologic  Teaching,  W 
J  McGee,  Chairman,  was  presented : 

To  THB  Chairman  of  thb  SEonoirAL  Com- 

MnTEB  AND   MeMBBBS  OF  SbOTION   H,   A* 

A.  A.  S.  : 

Your  Committee  on  the  Introduction  of 
Anthropologic  Teaching  having  exchanged 
views,  chiefly  through  correspondence,  beg 
to  submit  a  preliminary  report,  defining  a 
policy  and  outlining  apian  for  further  work 
irhich  seem  to  them  feasible. 

1.  Your  Committee  are  strongly  of  opin- 
ion that  anthropologic  teaching  should  be 
introduced  in  educational  institutions  of 
higher  grade  as  rapidly  as  practicable ;  and 
they  are  strongly  of  opinion  also  that  the 
Anthropologic  Section  of  the  American  As- 
sociation for  the  Advancement  of  Science  is 
the  fittest  organization  of  national  charac- 
ter to  undertake  the  introduction  of  such 
teaching. 


2.  Your  Committee  fully  appreciate  the 
difficulties  in  the  way  of  introducing  an- 
thropology into  established  curricula,  es- 
pecially (a)  the  attendant  cost  to  the  insti- 
stitutions,  (6)  the  lack  of  definite  informa- 
tion concerning  the  aims  and  scope  of  the 
science.  With  the  view  of  overcoming 
these  difficulties,  the  Committee  have  been 
led  to  recommend  a  plan  for  acquainting 
educational  institutions  with  the  methods 
and  purpose  of  anthropology  at  a  minimum 
cost,  with  the  expectation  that  the  interest 
thereby  developed  may  lead  to  adequate 
provision  for  the  subject  in  later  curricula. 
The  adoption  of  the  plan  would  involve 
personal  sacrifice  on  the  part  of  working 
anthropologists  willing  to  contribute  in 
time  and  thought,  but  would  seem  to  give 
promise  of  general  advancement  in  the  sci- 
ence. 

3.  Your  Committee  recommend  that 
anthropologists  desirous  of  promoting  an- 
thropologic teaching  in  America  unite  in 
offering  to  deliver,  before  high  grade  uni- 
versities and  colleges  in  which  anthropology 
is  not  now  taught,  lectures  outlining  the 
science,  explaining  its  great  interest  and 
utility,  and  setting  forth  its  adaptability  for 
college  teaching ;  such  lectures  to  be,  at  the 
outset,  gratuitous,  save  for  suitable  pro- 
vision for  traveling  expenses. 

4.  Your  Committee  recommend  that,  for 
the  purpose  of  carrying  out  this  plan,  they 
be  continued  and  given  power  to  act  and 
add  to  their  number. 

Your  Committee  suggest  that  any  unex- 
pended balance  of  the  appropriation  by  the 
Council  of  the  A.  A.  A.  S.  for  the  incidental 
expenses  of  the  New  Haven  meeting  of  the 
Section  be  allotted  for  the  printing  of  a 
suitable  circular  to  be  issued  to  educational 
institutions  of  higher  grade. 

E.   W.    SOBIPTUBB, 

Swretary, 
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TWELFTH  ANNUAL  MEETING  OF  THE  OEO- 

LOGICAL  SOCIETY  OF  AMERICA,    WASH- 

INQTON,  DEC,  fTf^SOTH. 

n. 

On  reassembling  Friday  morning  the  first 
paper  was  the  following : 

8TRA.TIGBAPHY  OF  THE  POTTBYILLE  SERIES  IN 

KENTUCKY. 

Marius  B.  Campbell,  Washington,  D.  0. 

This  paper  treated  of  the  areal  distriba- 
tion  of  the  conglomerates  of  the  Pottsville 
series  along  the  western  margin  of  the  Ap- 
palachian coal  field  in  Kentucky  and 
Tennessee.  Three  distinct  horizons  of  con- 
glomerates were  described  which  heretofore 
have  been  regarded  as  a  single  stratam. 
Attention  is  called  to  the  unconformity  at 
the  base  of  the  series,  and  the  vertical 
expansion  southward  was  illustrated  by 
numerous  sections  measured  along  the  mar- 
gin of  the  field. 

In  discussion  David  White  remarked  his 
having  mentioned  to  the  Society  that  the 
relatively  thin  cross-section  of  the  carboni- 
ferous in  this  region  only  represented  a 
part  of  the  thick  eastern  outcrops.  The 
older  eastern  Pottsville  is  lacking.  I.  C. 
White  remarked  the  harmony  of  the  results 
with  those  attained  in  Pennsylvania,  and 
that  in  the  late  seventies  he  had  realized 
the  complex  nature  of  the  Pottsville  in 
Pennsylvania  and  Ohio.  He  commented 
on  the  thickening  to  the  south.  David 
White  also  remarked  the  trough  to  the 
south.  W.  M.  Davis  asked  about  the  rela- 
tions of  the  marine  deposits  with  corre- 
sponding fossils,  and  the  fragmental  deposits 
with  land  plants.  J.  J.  Stevenson  remarked 
the  relations  of  the  Devonian  and  Carbonif- 
erous continent  to  the  sea.  The  Devonian 
is  thin  to  the  south  and  thick  to  the  north, 
whereas  the  Lower  Carboniferous  is  thin  on 
the  north  and  thick  to  the  south. 

I.  C.  White,  replying  to  W.  M.  Davis,  said 
that  the  invertebrate  fossils  were  marine  and 


that  the  sandstones  contained  lime.  M.  B. 
Campbell  said  that  the  materials  of  the  sedi- 
ments are  quartz  and  that  they  could  not 
have  been  derived  from  lower-lying  rocks, 
which  are  limestones.  The  quartz  probably 
came  from  the  Carolina  mountainsand  there- 
fore the  water-body  was  large.  Bailey  Willis 
suggested  that  the  Pottsville  represented  a 
coastal  plain,  which  was  successively  trans- 
ferred, worked  over  and  concentrated. 

RELATIVE  AGES  OF  THE  KANAWHA  AND  ALLE- 
GHANY SERIES   AS   INDICATED   BY 
THE   FOSSIL  PLANTS. 

David  White,  Washington,  D.  C. 

From  an  examination  of  the  stratigraphic 
distribution  of  the  fossil  plants  of  the 
Kanawha  Series  in  southern  West  Vir- 
ginia, it  appears  that  only  the  upper  half 
of  the  Series  contains  the  common  and 
characteristic  elements  of  the  floras  of  the 
Alleghany  Series  of  Northwestern  Pennsyl- 
vania. The  lower  half  carries  a  flora  which 
seems  distinctly  older  than  any  of  the  floras 
which  occur  above  the  lowest  coal  of  the 
Alleghany  Series. 

The  plants  of  the  lower  Kanawha  Series 
are  comparable  to  those  of  the  Lower  Coal 
Measures  of  the  old  World,  whereas  the 
plants  of  the  Alleghany  Series  in  Pennsyl- 
vania are  referable  to  the  Middle  and  Up- 
per Coal  Measures  of  the  European  basins. 

The  discussion  of  the  correlation  of  the 
coal  floras  of  the  two  regions  was  followed 
by  a  brief  statement  of  the  stratigraphic 
changes  and  conditions  of  deposition  in  the 
Virginian  region,  as  indicated  by  the  dis- 
tribution of  the  fossil  plants. 

I.  C.  White  stated  that  although  the 
floras  changed  from  Pennsylvania  to  the 
Kanawha,  the  coal  seams  and  sandstones 
could  be  traced  without  a  break,  from  hill 
to  hill.  He,  therefore,  maintained  the 
physical  identity  of  the  seams,  viz.,  the 
Upper  Freeport  and  the  Stockton ;  one  of 
the  Kittanings  and  the  Peerless  gas  coal, 
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etc.  M.  K.  Campbell  remarked  the  possi- 
ble diagonaling  of  sandstone  and  shales, 
and  the  pinching  oat  of  some.  J.  J.  Stev- 
enson corroborated  I.  O.  White's  state- 
ments to  the  letter,  and  insisted  that  the 
difference  was  a  botanical  and  not  a  strati- 
gmphic  one.  H.  S.  Williams  supported 
David  White  by  analogies  drawn  from  the 
Gatskill  problem.  I.  C.White,  in  reply,  again 
described  the  continuity  of  the  Upper  Free- 
port  with  the  Stockton.  He  also  stated 
that  the  marine  forms  contradicted  the 
plants ;  that  an  abundant  marine  fauna  be- 
neath the  Eagle  coal  corresponded  with  that 
of  the  ferriferous  limestone.  H.  S.  Wil- 
liams and  then  I.  C.  White  spoke  again, 
bat  it  was  evident  that  there  was  a  dead- 
lock between  the  paleobotanists  and  the 
field  geologists.  The  difference  was  so  pro- 
nounced that  all  the  rest  of  the  Society 
hoped  the  two  Messrs.  White  would  go  to- 
gether over  the  field  from  one  end  to  the 
other  and  report  at  a  later  meeting. 

NKWASK     FORMATION     OF    THE     POMPEBAtTG 
VALLEY,  OONNEOTICUT. 

WnjjAK  Hebbebt  Hobbs,  Madison,  Wis. 

The  Newark  formation  of  the  Pomperaug 
Yalley  rests  unconformably  upon  and  is 
entirely  surrounded  by  Cambrian  and  pre- 
Gambrian  gneisses.  Its  sedimentary  beds 
oonsist  mainly  of  material  of  other  than 
local  derivation,  associated  with  which  are 
sheets  of  basalt  which  were  once  poured  out 
at  the  surface.  Subsequent  to  their  forma- 
tion the  rocks  of  the  area  were  elevated, 
tUted  to  the  southeastward  at  a  low  angle, 
and  while  in  this  inclined  position  depressed 
an  amount  not  less  than  2000  feet.  This 
depression  of  the  area  was  accomplished 
through  an  elaborate  system  of  dislocations 
(gravity  faults)  involving  hundreds  of  in- 
dividual fault  planes.  Of  these  more  than 
200  have  been  mapped. 

The  fault  planes  as  mapped  are  quite 
regularly  spaced.    The  area  is  thus  cut  up 


into  blocks  of  regular  shape,  and  these 
blocks  are  in  some  cases  found  to  be  further 
subdivided  by  parallel  faults  of  small 
displacement  until  the  faulting  passes 
ultimately  into  prismatic  jointing.  The 
directions  of  the  fault  planes,  which  have 
almost  a  vertical  hade,  bear  N.  54^^  E.,  N. 
5^*^  W.,  N.  15**  E.,  and  N.  34*  W.,  with  less 
common  faults  in  other  directions.  Wher- 
ever large  displacements  have  resulted  from 
faulting,  they  are  found  to  be  distributed 
over  a  number  of  parallel  planes,  so  as  to 
produce  a  regular  step,  or  rampart  structure. 

The  crystalline  gneisses  and  schists  sur- 
rounding the  basin  of  the  Pomperaug 
Yalley  have  been  deformed  by  faulting  in 
the  same  manner  as  the  Newark  rocks 
themselves,  thus  making  it  clear  that  the 
theory  of  ''  lateral  compression  and  differ- 
ential faulting  by  accommodation  of  beds 
within  the  gneiss  formation  "  cannot  ex- 
plain the  faulting  of  the  Newark  formation, 
as  has  been  claimed. 

The  peculiar  block  faulting  discovered 
within  the  area  has  brought  about  a  num- 
ber of  topographic  forms  of  relief  that  have 
not  before  been  recognized.  The  drainage 
of  the  entire  area  is  found  to  conform  to 
the  deformation,  so  that  both  major  and 
minor  streams  run  in  courses  like  eaves- 
gutters — ^broken  lines  with  sharp  elbows, 
the  elements  in  the  course  corresponding 
in  directions  with  the  fault  directions  named 
above.  The  stream  channels  are  generally 
square  in  cross  section,  with  a  level  floor  of 
nearly  uniform  width,  similar  to  that  of  an 
artificial  canal.  The  Pomperaug  Eiver, 
which  drains  the  area,  is  an  illustration  of 
reversal  of  drainage  brought  about  by  the 
'  discovery '  of  an  upfaulted  block  of 
gneiss  in  its  bed.  This  has  resulted  in 
producing  a  new  base  level  with  the  forma- 
tion of  a  lake  above  it,  which  in  a  later 
stage  has  been  drained  by  the  pushing  back 
of  the  divide  of  one  of  the  principal  tribu- 
taries, so  as  to  capture  the  headwaters. 
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The  broad  terrane  hypothesis  regarding 
the  extent  of  the  Newark  formation  receives 
material  support  by  this  investigation, 
which  shows  that  an  irregular  block  of  the 
Newark  has  been  depressed  below  the  level 
of  the  crystalline  gneisses,  so  as  to  be  by 
them  protected  from  the  abrasion  of  the  ice 
of  the  glacial  period.  The  system  of  fault- 
ing within  the  area  furnishes  many  analogies 
with  the  cleavage  of  a  crystal,  the  explana- 
tion of  which  is  doubtless  to  be  found  in  a 
probably  strained  condition  of  the  area,  due 
to  the  removal  of  support  from  below  just 
previous  to  the  time  when  the  dislocations 
occurred. 

The  paper  was  illustrated  by  lantern 
slides. 

It  was  followed  without  discussion  by  the 
next  title,  lunch  however,  intervening. 

THE  BIVBR  SYSTEM  OF   OONlTEGncnT. 

WiLUAK  Herbert  Hobbs,  Madison,  Wis. 

This  paper  is  closely  related  to  the  pre- 
ceding paper.  The  system  of  faults  there 
observed  was  found  to  have  determined  the 
troughs  in  which  flow  the  streams  of  the 
district. 

The  attempt  has  now  been  made  to  as- 
certain if  the  river  system  of  the  state  indi- 
cates, throughout,  the  existence  of  similar 
troughs.  A  carefully  prepared  map  based 
upon  the  recent  topographical  map  of  Con- 
necticut by  the  TJ.  S.  Oeological  Survey, 
shows  that  all  the  master  streams,  together 
with  their  numerous  tributaries,  flow  in 
troughs  which  correspond  closely  in  direc- 
tion with  the  fault  directions  of  the  Pompe- 
raug  Valley  system,  and  with  two  additional 
closely  related  directions.  The  individual 
troughs  can  generally  be  followed  into  ad- 
jacent states,  but  no  attempt  has  been  made 
to  determine  their  full  extent.  Some  indi- 
cation of  a  regularity  in  the  spacing  of  the 
parallel  troughs  is  afforded  by  the  map. 

The  inference  from  these  facts  is  that  the 
entire  area  of  the  state  of  Connecticut  (and 


presumably  a  considerably  larger  area)  has 
been  deformed  by  faulting  in  much  the  same 
manner  as  that  of  the  Pomperaug  Valley. 

The  paper  was  illustrated  by  a  map  and 
by  lantern  slides. 

B.  K.  Emerson  remarked  the  continua- 
tion of  these  faults  to  the  north  into  Massa- 
chusetts. H.  B.  Kummel  inquired  about 
the  fault  scarps  and  whether  the  clififs  shown 
in  the  views  were  the  result  of  hard  and  soft 
beds.  The  author  replied  that  they  were 
eroded  fault  scarps.  J.  F.  Kemp  remarked 
the  close  correspondence  of  the  phenomena 
in  general  with  others  in  the  Adirondacks 
and  raised  the  question  of  the  age  of  the 
northwest  series  as  shown  by  the  diversion 
of  the  Connecticut  at  Middletown.  W.  M. 
Davis  discussed  the  general  influence  of 
faults  in  the  early  drainage,  but  thought  that 
they  would  not  be  so  influential  in  later 
time.  He  also  remarked  the  possible  ef- 
ects  of  the  mantle  of  Cretaceous  strata 
which  may  have  covered  Connecticut.  The 
effect  of  drift  was  cited  in  influencing  the 
course  of  the  rivers.  He  also  felt  that  the 
faults  were  too  rectilinear  for  natural  cases. 
B.  D.  Salisbury  raised  the  question  of  the 
possible  connection  of  the  direction  of  glacial 
striae  with  the  rivers.  Dr.  Hobbs  replied 
that  there  seemed  no  apparent  one.  H.  W. 
Turner  inquired  whether  the  faults  might 
not  be  so  recent  as  to  have  had  influence. 
Dr.  Hobbs  admitted  its  probability  and 
cited  the  reversal  of  the  Pomperaug  by  a 
block  of  gneiss.  In  general  the  paper  ex- 
cited the  greatest  interest,  but  the  feeling 
seemed  to  be,  that  too  many  and  closely  re- 
lated fault  systems  were  carried  over  the 
state,  and  that  too  great  emphasis  was  not 
to  be  placecl  on  the  correspondence  of  the 
rivers  here  and  there  with  them. 

JURASSIC  ROOKS  OF   S.  B.  WYOMING. 

Wilbur  C.  Knight,  Laramie,  Wyo. 

This  paper  reviews  the  early  history  of 
the  Jurassic    investigations  in  Wyoming 
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and  gave  the  distribation  of  both  the  ma- 
rine and  fresh  water  beds  in  that  portion 
lyiug  east  of  the  North  Platte  river  and 
floath  of  the  Fremont  and  Elkhorn  Bail- 
road.  Geological  sections  from  several  lo- 
oalilies  were  discassed  and  reference  was 
made  to  their  fossilized  remains.  The 
Jurassic  were  distinguished  from  the  Tri- 
asBic.  The  qaestion  was  raised  as  to  the 
advisability  of  retaining  the  donble  term 
Jara-Trias,  and  its  retention  was  opposed. 
The  age  of  the  fresh  water  beds  was  dis- 
cassed. Some  hints  were  then  given  as  to 
the  grouping  of  the  Bocky  Monntain  Juras- 
sic beds  and  the  correlation  of  them  with 
European. 

S.  F.  Emmons  remarked  the  interest  of 
the  work  and  the  contrasts  afforded  by  the 
Wyoming  Jurassic  with  the  Colorado  beds. 
H.  W.  Turner  spoke  of  the  desirability  of 
dropping  the  name  Jura-Trias.  W.  H. 
Weed  mentioned  the  parallelism  with  the 
Yellowstone  Park  Jurassic.  Bailey  Willis 
explained  the  early  use  of  the  term  Jura- 
Trias,  as  coordinate  with  carboniferous  and 
cretaceous,  and  that  it  would  be  split  up 
into  local  names  in  the  inevitable  develop- 
ment of  field  observation. 

THE  GBBTACBOUS  AND  TEBTIABT  SECTION   BE- 
TWEEN CAPE  FEAB  AND  FATETTE- 
yiLLE,  N.  O. 

J.  A.  Holmes,  Chapel  Hill,  N.  0. 

The  speaker  remarked  the  importance  of 
the  Hatteras  uplift,  which  extends  west- 
ward through  the  '  Sand  Hill '  region.  An 
east  and  west  section  was  exhibited  passing 
through  Wilmington,  N.  C,  and  it  was 
shown  that  there  was  a  great  unconformity 
between  the  Cretaceous  embracing  the  Eu- 
taw  (SOC)  and  Eipley  (800')  and  the 
Tertiary.  In  the  Tertiary  very  important 
erosion  intervals  were  also  shown  at  the 
dose  of  the  Eocene  and  Lafayette. 

The  paper  was  discussed  by  W.  B.  Clark, 
who  remarked  the  relations  of  the  strata  to 


others  to  the  north  and  especially  the 
absence  of  the  Potomac  bed.  N.  H.  Dar- 
ton  made  a  comparison  between  the  section 
of  the  Wilmington  well  and  the  Norfolk 
well.  G.  B.  Shattuck  remarked  the  great 
oscillations  of  the  Atlantic  coast  that  were 
indicated  by  these  sections.  He  cited  thir- 
teen known  unconformities  in  the  coastal 
plain.  T.  W.  Stanton  described  the  rela- 
tions of  the  fossils  brought  up  by  the  well- 
borings,  to  others  from  Florida.  J.  A. 
Holmes  remarked  the  location  of  the  hinge 
line  of  the  oscillations  and  the  plans  now 
maturing  for  their  measurement. 

MESOZOIC    STBATIQBAPHY      OF    BLACK    HILLS 

OF   SOUTH   DAKOTA. 

N.  H.  Dabton,  Washington,  D.  C. 

The  Black  Hills  uplift  brings  to  view  the 
entire  series  of  Mesozoic  formations  under- 
lying the  plains.  These  comprise  Laramie, 
Fox  Hills,  Pierre,  Niobrara,  Benton,  Da- 
kota, Lower  Cretaceous,  Jurassic  and  Tri- 
assic  formations.  A  detailed  investigation 
has  been  made  by  the  author  of  the  beds 
from  Jurassic  to  Pierre,  and  a  large  amount 
of  detailed  data  obtained.  Fossils  have 
been  discovered  in  the  Jurassic  beds  com- 
prising fish  in  the  basal  members,  as  an- 
nounced last  year,  the  southern  extension  of 
the  marine  fauna  in  the  intermediate  series 
and  additional  Dinosaur  remains  in  the 
upper  beds.  The  relation  of  the  Dakota  to 
the  Lower  Cretaceous  formations  were  set 
forth,  and  an  account  was  given  of  many 
newly-discovered  features  in  the  strati- 
graphy of  the  Benton  and  Niobrara  depos- 
its. In  the  Pierre  shales  there  has  been 
discovered  a  horizon  of  calcareous  lenses  of 
Lacina  occidentalis  giving  rise  to  tepee  buttes 
somewhat  similar  to  those  described  by 
Gilbert  in  southeastern  Colorado.  There 
was  exhibited  a  fragment  of  fossil  fish  found 
in  the  Triassic  Bed  beds. 

The  paper  was  followed  immediately  by 
the  next  title. 
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tbbhaky  bhobe  unes  and  deposits  in  the 

BLACK   HILIi3. 

N.  H.  Daeton,  XJ.  S.  Qeol.  Survey. 

It  has  been  foand  that  the  '  White  Eiver ' 
(01igocene),lake  deposits  of  western  South 
Dakota  extend  far  up  the  flanks  of  the 
Black  Hills  to  shore  lines,  which  are  beau- 
tifully exhibited  in  a  portion  of  the  region. 
The  relations  of  these  deposits  throw  im- 
portant light  on  the  physiographic  develop- 
ment of  the  uplift  at  several  of  its  stages. 

The  paper  was  beautifully  illustrated  by 
lantern  slides,  but  as  the  hour  was  late  and 
no  discussion  ensued. 

In  the  evening  the  Society  attended  the 
reception  and  session  of  the  Washington 
Academy  of  Sciences,  at  which  Messrs. 
Merriam,  Gannett,  Oilbert  and  Dall  de- 
scribed its  general  results.  A  collation  fol- 
lowed, which  afforded  an  admirable  and 
welcome  opportunity  for  social  intercourse. 

The  last  session  of  the  meeting  was  called 
to  order  at  9:45  A.  M.,  on  Saturday,  De- 
cember 30th,  and  showed  a  rather  slim  at- 
tendance owing  to' the  departure  of  many 
of  the  members. 

The  first  paper  was  presented  by  G.  O. 
Smith  and  W.  0.  Mendenhall,  and  was 
on  the  *  Tertiary  Granite  of  the  Northern 
Cascades,  Washington.'  This  granite,  which 
a  later  petrographical  study  may  show  to  be 
a  quartz  monzonite  or  quartz  diorite,  extends 
over  an  area  of  at  least  100  square  miles.  It 
is  intrusive  between  the  Tertiary  sedimen- 
taries,  as  shown  by  the  numerous  dikes 
penetrating  the  surrounding  rocks.  The 
sedimentary  rocks  are  slates,  sandstones 
and  conglomerates,  and  show  interesting 
contact  phenomena.  Much  of  the  slate  is 
metamorphosed  into  hornfels,  and  there  is 
abundant  development  of  such  minerals  as 
garnet,  epidote  and  tourmaline  along  the 
contacts. 

This  intrusive  mass  is  important  in  its 
relation  to  the  age  of  the  sedimentaries,  and 


also  in  its  relation  to  the  basaltic  flows 
farther  south. 

Professor  W.M.  Davis  read  the  next  paper 
on  ^The  Basin  Deposits  of  the  Rocky 
Mountain  Region.' 

The  writer  questioned  the  origin  of  the 
Tertiary  lake  beds  of  the  West,  and  cited 
examples  to  prove  his  theory  that  many  of 
them  are  fluviatile  in  origin.  The  sorting  out 
and  distribution  of  the  sediments  compris- 
ing the  strata  in  these  beds  indicated  stream 
deposition,  and,  therefore,  basin  deposits, 
rather  than  lake  deposits,  is  the  proper 
term  for  these  beds.  He  classed  deposits 
according  to  three  modes  of  origin — 'la- 
custrine,' 'fluviatile'  and  'wash,'  and 
argued  for  the  fluviatile  and  occasionally 
the  '  wash '  origin  of  many  of  the  so-called 
'  Tertiary  lake  beds '  of  the  Rocky  Moun- 
tains. His  theory  was  opposed  by  Messrs. 
Weed,  Emmons,  Gross  and  Russell,  all  of 
whom  upheld  the  lacustrine  origin  of  most 
of  these  deposits. 

Professor  A.  P.  Coleman  presented  a  short 
paper  on  '  Heronite  and  its  Related  Rocks.  ^ 

Professor  Coleman  exhibited  some  speci- 
mens of  this  new  analcite  rock,  which 
occurs  as  a  series  of  parallel  dikes  near 
Heron  Bay,  Lake  Superior.  The  rock  cor- 
responds chemically  to  nepheline  syenite, 
and  he  thought  perhaps  a  petrographical 
study  would  show  the  presence  of  nephe- 
line. The  typical  rock  consists  of  analcite 
in  which  radiating  bundles  of  feldspar  and 
acgirine  crystals  are  imbedded :  while  a 
variety  occurs  with  more  feldspar  in  fluidal 
arrangement,  and  a  second  variety  where 
the  feldspar  is  in  the  form  of  spheres,  some- 
times two  inches  in  diameter. 

The  succeeding  paper  was  by  Dr.  H.  S. 
Washington  on  the  '  Magnet  Cove  Lacco- 
lith.' Since  the  excellent  work  of  the  late 
Dr.  J.  Francis  Williams  on  the  Igneous 
Rocks  of  Arkansas,  much  more  has  become 
known  through  the  work  of  Brogger,  La- 
gorio  and  others  about  magmatic  differentia- 
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tioD)  and  Dr.  Washingtou's  study  of  the 
Magnet  Cove  area  leads  him  to  believe  that 
the  Boda-rich  rock  species  abounding  here 
are  simply  highly  differentiated  products 
of  the  same  continuous  flow,  and  not  of 
three  different  periods  of  eruption,  as  was 
thought  by  Dr.  Williams.  Six  analyses 
were  shown  which  exhibited  such  a  regular 
variation  in  the  percentages  of  the  various 
oxides,  that  the  inference  was  strong  to- 
wards magmatic  differentiation.  The  cen- 
tral mass  is  a  basic  ijolite  with  low  silica 
36.51  per  cent.,  and  high  calcium  oxide  and 
the  surrounding  more  or  less  concentric 
masses  increase  their  acidity  giving,  on  the 
outer  band  a  nepheline  syenite  with  silica 
53.38  per  cent,  and  large  increase  in  alka- 
lies and  low  lime.  These  successive  bands 
show  abnormal  arrangement. 

Plagioclase  is  absent  from  the  rocks.  .The 
abundant  garnet  is  accounted  for  through 
the  excess  of  lime,  as  shown  in  the  analyses. 

The  time  was  too  short  to  allow  the 
speaker  to  dwell  much  upon  the  dikes,  or 
upon  the  reason  for  calling  the  mass  a  lac- 
colite. 

The  final  paper  was  then  presented  by 
August  F.  Foerste  on  '  Further  Studies  on 
the  History  of  the  Cincinnati  Anticline.' 
The  theory  held  by  former  investigators  that 
the  age  of  this  anticline  is  Lower  Silurian 
and  that  the  Upper  Silurian  strata  were  de- 
posited during  the  gradual  subsidence  of 
the  central  mass,  is  untenable  as  shown  by 
measurements  of  the  adjacent  strata.  Ac- 
cording to  this  theory  the  upper  or  last 
formed  deposits  would  extend  farther  up 
the  sides  of  the  anticline,  whereas  careful 
measurements  show  that  the  lowest  forma- 
tions extend  the  greatest  distance  up  the 
Bides,  and  Mr.  Foerste's  theory  is  that  these 
deposits  at  one  time  were  continuous  across 
the  present  anticline  and  on  account  of 
flexure  and  erosion  now  occupy  the  sides, 
thus  indicating  an  age  for  the  anticline  later 
than  the  Upper  Silurian. 


Mr.  Campbell  agreed  with  the  speaker 
that  there  was  no  evidence  of  Lower  Silurian 
age  for  the  anticline. 

The  following  papers  were  then  read  by 
title  by  the  President : 

BBOONNAISSANCB  IN  SOUTHEASTEBN  ABIZONA. 

E.  T.  DuMBLB,  La  Barranca,  Mexico. 

ON  THE  AQE  AND   DISTRIBUTION  OF  THB  SBDI- 
MENTABY  BOCKS  OF  PATAGONIA. 

J.  B.  Hatoheb,  Princeton,  N.  J. 

OBETAOBOUS  INVEBTBBBATBB  FBOM  PATAGONIA 
COLLECTED  BY  J.  B.  HATOHEB. 

T.  W.  Stanton,  Washington,  D.  C. 

GEOLOGY  OF  THE  WICHITA  MOUNTAINS. 

H.  FosTEB  Bain,  Des  Moines,  Iowa. 

VOLOANICS  OF  THE  NEPONBET  VALLEY, 
BOSTON  BASIN. 

F.  Basoom,  Bryn  Mawr,  Penna. 

BNBIOHMENT    OF    MINEBAL    VEINS    BY   LATBB 
METALLIC  SULPHIDES. 

Walter  Habvey  Weed,  Washington,  D.  C. 

VEIN  FOBMATION   AT   BOULDEB   HOT   SPBINGS, 

MONTANA. 

Walteb  Habvey  Weed,  Washington,  D.  C. 

GENESIS  OF  THE  LIMONITE  OBES  OF  PENN- 
SYLVANIA. 

T.  C.  Hopkins,  University  of  Chicago. 

CONTACT  METAMOBPHISM  OF  A  BASIC  IGNEOUS 

BOCK. 

U.  S.  Gbant,  Evanston,  111. 

GEOLOGICAL  8TBU0TUBE  OF  COFFEYVILLB 
(KANSAS)  GAS  FIELD. 

G.  Pebby  Gbimsley,  Topeka,  Kan. 

SUBFACE  TEMPEBATUBE  OF  THE  EABTH. 

Alfbed  C.  Lane,  Lansing,  Mich. 

THE  GLACIATION  OF   MOUNT   KTAADN,  MAINE. 

Balph  S.  Tabb,  Ithaca,  N.  Y. 

POST-GLACIAL  TIME   IN   HURON   COUNTY, 

MICHIGAN. 

Alfbed  C.  Lane,  Lansing,  Mich. 
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KEEWATIN  OF  EABTEBN  OENTBAL  lONNSBOTA. 

C.  W.  Hall,  Minneapolis,  Minn. 

KEWBENAWAN  OF  EASTERN   CENTRAL  MINNE- 
SOTA. 

C.  W.  Hall,  Minneapolis,  Minn. 

GEOLOGY  OF  QUEBEC  CITY  AND  ITS  ENVIRONS. 

Henry  M.  Ami,  Ottawa,  Canada. 

GAS-WELL  SECTIONS  IN  THE  UPPER  MOHAWK 
VALLEY  AND  CENTRAL  NEW  YORK. 

Charles  8.  Probser,  Colambns,  Ohio. 

VERTEBRATE  FOOTPRINTS  IN   CARBONIFEROUS 
ROCKS  OF  WRENTHAM,  MASS. 

J.  B.  WooDWORTH,  Cambridge,  Mass. 

About  seventy  fellows  were  in  attendance 
and  the  meeting  was  a  large  and  in  every 
way  an  enjoyable  one.  The  Fellows  resident 
in  Washington  spared  neither  effort  nor 
expense  in  entertaining  the  visitors,  and 
the  vote  of  thanks  passed  at  the  final 
session  was  a  very  sincere  expression  of  a 
deeply  felt  sentiment. 

In  the  above  report  the  notes  for  the  first 
three  days  were  prepared  by  J.  F.  Kemp, 
those  for  the  last  day  by  A.  8.  Eakle. 

J.  F.  Kemp. 

Colctmbia  UNIVEBSII'Y. 

A.  8.  Eakle. 
Harvard  Ukivebsity. 


SCIENTIFIC  BOOKS, 

Electro  physiology.  By  W.  Bibdermann.  Pro- 
feesor  of  Physiology  in  Jena.  Translated  by 
Frances  A.  Welby.  Macmillan  &  Co.  Vol. 
II.,  pp.  500. 

Miss  Welby's  translation  of  the  first  volume 
of  this  well-known  work  was  reviewed  some 
time  ago  in  these  columns.  It  treated  of  the 
structure,  contraction,  and  electrical  stimula- 
tion of  muscle,  and  of  the  electromotive  phenom- 
ena of  muscle,  epithelium  and  glandular  tissue. 
The  second  volume,  comprising  the  structure, 
conductivity,  excitability  and  electrical  stimu- 
lation of  nerve  and  the  electromotive  phenomena 
of  nerve,  electrical  organ  and  vegetable  cells, 
has  now  appeared. 


When  a  physiologist  of  Professor  Bieder- 
mann's  eminence  sums  up  the  results  of  that 
department  of  the  science  which  he  has  so  bril- 
liantly illustrated  by  the  labors  of  a  lifetime, 
and,  knowing  well  how  comparatively  narrow 
will  be  the  circle  of  his  readers,  lays  his  contri- 
bution at  the  feet  of  his  fellow-workers,  it  may 
seem  ungracious  to  criticise  the  gift.  Yet  we 
are  bound  to  say,  if  criticism  is  not  to  abdicate 
its  function,  that  praise  must  be  tempered  with 
censure  in  passing  judgment  on  this  book.  That 
it  is  full  of  interesting  and  important  observa- 
tions, it  is  unnecessary  to  say.  Even  if  the 
author  had  contented  himself  with  an  account 
of  his  own  experiments  this  could  not  fail  to  be 
the  case.  But  the  treatment  of  the  subject  is 
not  always  so  clear  as  might  have  been  ex- 
pected from  so  great  a  master.  Unnecessary 
difficulties  are  placed  in  the  way  of  the  reader 
by  the  intricacies  of  a  somewhat  diffuse  and 
ponderous  style.  The  lack  of  proportion  and 
perspective  is  conspicuous.  The  author,  while 
doubtless  himself  well  able  to  discriminate  be- 
tween the  importance  of  weighty  generalizations 
and  that  of  petty  experimental  details,  appar- 
ently makes  little  effort  to  help  his  reader  to 
do  so,  and  the  student  sometimes  rises  from  the 
perusal  with  the  feeling  that  he  cannot  see  the 
wood  for  the  trees. 

The  author  naively  admits,  in  the  pre&ce  to- 
his  first  volume,  that  he  has  not  attempted  to 
avoid  partisanship  in  the  treatment  of  certain 
topics  which  have  given  rise  to  the  liveliest  dis- 
cussion and  have  separated  electro-physiologists 
into  warring  camps.  He  has  preferred,  as  he 
says,  to  present  these  thorny  problems  from  the 
point  of  view  of  his  master  Hering,  which  hap- 
pens also  to  be  his  own.  •  The  candor  of  this 
avowal  almost  disarms  criticism.  Yet  we  must 
say  that  although  in  a  sketch  such  an  attitude 
might  be  entirely  excusable  and  even  praise- 
worthy, it  is  to  be  doubted  whether  in  a  pro- 
fessedly exhaustive  treatise  like  the  present  it 
is  well  to  skate  so  lightly  over  the  thin  ice  of 
controversy.  For  it  is  often  impossible  to  thor- 
oughly understand  a  question  without  a  knowl- 
edge of  the  history  of  the  disputes  that  have 
arisen  in  regard  to  it. 

Like  most  of  his  countrymen,  the  author 
scarcely  does  justice  to  foreign  and  especially  Uy- 
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English-speaking  physiologistB.  For  instance, 
in  speaking  of  the  electrical  variation  produced 
when  the  retina  is  stimulated  by  light,  the 
ftindamental  observations  of  Holmgren  and  of 
Dewar  and  McKendrick  receive  scant  mention 
in  comparison  with  the  later,  though  doubtless 
valuable  results  of  Kuhne. 

Of  certain  other  sins  of  omission  the  candid 
critic  has  cause  to  complain.  In  a  work  of 
nearly  1000  large  pages  one  would  expect  to 
find  a  highly  special  branch  of  physiology  pre- 
sented in  an  exhauative  way.  Yet  certain  parts 
of  the  subject,  and  these  not  the  least  important, 
are  barely  sketched,  while  hundreds  of  pages 
are  occupied  with  extraneous  matter,  or  at  least 
with  matter  which  has  no  particular  claim  to 
be  indnded.  Why,  for  instance,  should  the 
structure  of  muscle  and  nerve,  which  is  so  much 
better  treated  in  histological  or  anatomical 
works,  cover  over  60  pages,  the  discussion  of 
the  conductivity  and  excitability  of  nerve  60 
more,  and  the  alterations  in  form  of  the  con- 
tracting muscle  an  additional  hundred,  while 
the  secondary  electromotive  phenomena  of  nerve 
are  dismissed  in  a  bare  half  dozen  pages  ? 

Again,  more  than  60  pages  are  given  up  to 
the  anatomy  and  histology  of  the  electrical 
fishes,  almost  exactly  as  much  space  as  is  de- 
voted to  their  electrical  phenomena. 

But  although  it  is  not  free  from  faults,  the 
book  is  a  notable  contribution  to  physiology, 
copious  in  its  information,  usually  balanced  in  its 
judgments,  and  suggestive  in  the  rare  cases  in 
which  the  author  permits  himself  to  speculate. 
The  protest  against  Boruttau's  extravagant  hy- 
pothesis, which  so  completely  identifies  the 
negative  variation  with  a  physical  katelectro- 
tonus  propagated  in  the  form  of  a  wave,  seems 
to  as  entirely  justified,  and  the  arguments  by 
which  the  protest  is  supported  particularly  co- 
gent. 

The  translation  is  upon  the  whole  well  done, 
and  better,  we  think,  in  the  second  volume 
than  the  first.  Of  course,  as  in  all  translations, 
there  are  a  few  cumbrous  renderings  which 
might  be  improved,  and  as  in  most,  a  few 
places  where  the  meaning  of  the  author  is  not 
expressed  or  is  actually  perverted.  Occasion- 
ally a  plural  is  inaccurately  rendered  by  a 
ringular.    Not  infrequently  the  otherwise  com- 


mendable love  of  terseness  on  the  part  of  the 
translator  has  led  to  the  omission  of  qualifying 
words  which  it  would  have  been  better  to 
translate.  As  a  rule,  however,  the  Anglo- 
Saxon  pruning-knife  has  been  advantageously 
employed  to  redress  the  diffuseness  of  Teu- 
tonic style.  The  division  of  the  chapters  by 
secondary  headings,  scarcely  attempted  in  the 
original,  is  a  great  improvement.  But  it  is  to 
be  regretted  that  the  weightiest  conclusions, 
expressed  in  German  in  spaced  type,  should  not 
have  been  similarly  indicated  in  the  translation. 
In  a  new  edition,  which  we  hope  m&y  soon 
be  called  for,  such  errors  as  the  following  ought 
not  to  remain  uncorrected  :  '  Sewing  needle ' 
for  '  Stricknadel '  (p.  37) ;  '  become  paler  in 
oolor'  far  'einen  blasseren  Farbenton  anneh- 
men '  (p.  37)  ;  '  inequalities '  far  '  UnvoUstand- 
igkeit '  (p.  38) ;  '  near  the  constrictions  '  for 
^  nebit  den  Schnurringen '  (p.  42) ;  '  the  middle 
part  of  the  nerve  rests  upon  the  electrodes ' 
far  '  auf  genau  gleichen  Elektroden  ruht  die 
oenirale  Nervenstrecke '  (p.  62)  ;  '  itself '  far 
'  daher '  (p.  69) ;  '  the  strength  of  the  peripheral 
stimulus  is  the  mast  important  factor  in  the  difiU- 
sion  of  irradiation  '  far  ^  ist  die  Starke  des  peri- 
pheren  Beizes  von  weeentlichem  Einfluss,  etc.' 
(p.  70) ;  '  the  organ  of  reflexes,  the  automatic 
central  structure  of  the  brain  and  spinal  cord  ' 
far  ^  die  reflexubertragenden  und  automatischen 
Centralapparate,  etc./  (p.  78);  'built  up'  far 
^  geschlossen '  (p.  87) ;  *  exactly  measurable ' 
far  '  genau  abstufbaren  '  (p.  89) ;  '  similarity  ' 
far  '  Verschiedenheit '  (p.  110)  (doubtless  a  slip)  ^ 
'differences  of  chemical  retiction^  for  'Ver- 
schiedenheit des  Chemismus '  (p.  Ill)  ;  'the  ca- 
pacity of  reaction,  or  alteration '  for  '  die  Beac- 
tionsfahigkeit,  beziehungsweise  Veranderungen 
dereelben '  (p.  Ill) ;  '  when  the  action  of  curara 
has  quite  worn  off'  far  '  wenn  die  voile  Wirkung 
des  Curare  ^  *  *  nachliess '  (p.  112).  On  page 
199  we  read:  "Against  the  cogency  of  these 
experiments  there  is  good  evidence  to  indicate 
that  the  electrical  taste  depends  not  upon  elec- 
trolysis of  the  fluids  in  the  mouth,  but  upon  di- 
rect excitation  of  the  taste-nerves. ' '  This  is  the 
direct  opposite  of  the  statement  in  the  original. 
On  page  109  curiosity  is  awakened  by  the  men- 
tion of  induction  currents  "applied  directly  to 
a  fresh  section  on  the  ventral  surface  of  the 
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frog's  spinal  cord,"  but  it  is  set  at  rest  when 
we  learn  from  the  original  that  they  were  ap- 
plied on  the  ventral  surface  of  the  spinal  cord 
in  the  immediate  neighborhood  of  a  fresh  cross- 
section.  Again,  some  astonishment  is  caused  by 
finding  (on  p.  51)  that  '*  one  important  fact  that 
has  hitherto  been  overlooked  is  the  marked  varia* 
tion  in  calibre  of  meduUated  nerve-fibers. ' '  We 
ask  ourselves  whether  it  is  possible  that  Bieder- 
mann  did  not  know  of  the  long  series  of  investi- 
gations on  this  subject,  beginning  with  those  of 
Bidder  and  Yolkmann  half  a  century  ago,  and 
continued  in  our  own  day  by  Gaskell  and  his 
pupils  and  numerous  other  workers  ?  On  turn- 
ing to  the  original,  however,  we  find  that  Bieder- 
mann's  innocent  statement  is  that  this  important 
fact  has  not  yet  been  *  mentioned '  (erwahnt)  in 
his  description.  Similarly  the  at  first  sight 
somewhat  mystifying  contention  of  Grutzner 
and  Tigerstedt  (p.  811)  *Hhat  certain  forms,  per- 
haps, indeed,  all  opening  twitches,  produced  by 
negative  polarization  currents  are  really  closing 
twitches,"  becomes  perfectly  rational  as  a  con- 
tention '^  dass  gewisse  Formen,  ja  vielleicht  alle 
Oeffnungszuckungen  durch  den  negativen  Polar, 
izationsstrom  verursachte  Schliessungszuckun- 
gen  sind,"  which,  being  interpreted,  means 
''  that  certain  forms,  indeed  perhaps  all  opening 
twitches,  are  dosing  twitches  produced  by  the 
negative  polarization  currents." 

G.  N.  I.  S. 

Text-book  of  the  Embryology  of  the  Invertebrates, 
By  Db.  E.  Kobschblt  and  Db.  E.  Heidbb. 
Translated  from  the  German  by  Matilda 
Bbbnabd,  revised  and  edited  with  additional 
notes  by  Mabtin  F.  Woodwabd.     Vols.  II. 
and   III.     London,   Swan,    Sonnenschein   & 
Co.;  New  York,  The  Macmillan  Co.     1899. 
The  admirable  text-book  of  Invertebrate  Em- 
bryology  by  Drs.    Korschelt  and    Heider  is 
scarcely  in  need  of  recommendation  at  this  late 
day.     If  embryologists  owe  a  debt  of  gratitude 
to  Professor  Mark  and  Dr.  Woodworth  for  the 
translation  of  the  first  volume  of  the   work, 
their  obligations  are  even  greater  to  those  who 
have  undertaken  the  more    arduous  task  of 
translating  the  three  remaining  volumes.     The 
two  volumes  just  published  contain  the  devel- 
opment of  the  Phoronidea,  Bryoza,  Brachiopoda, 


Crustacea  and  Insecta.  Those  volumes  have 
been  made  of  equal  size  by  an  adroit  transposi- 
tion of  some  of  the  chapters  of  the  original  text. 
One  notes  with  pleasure  the  abolition  of  the  oft 
recurring  word  *  fundamental '  which  the  trans- 
lators of  the  first  volume  used  in  the  place  of 
the  German  word  '  Anlage.'  As  some  embry- 
ologists have  of  late  been  much  distressed  about 
the  proper  translation  of  this  term,  it  may  be 
well  to  repeat  Mr.  Woodward's  eminently  sen- 
sible remarks  on  the  subject.  He  says :  ''  Ex- 
ception, with  which  I  concur,  has  already  been 
taken  to  the  use  of  this  term  [fundament], 
on  the  ground  that  the  word  fundament  im- 
plies the  solid  basis  or  foundation  upon  which  a 
structure  rests  or  is  built,  where  as  an  'Anlage' 
is  essentially  a  changing,  growing  structure, 
which,  though  at  one  time  the  foundation, 
when  only  the  foundation  exists,  eventually 
gives  rise  to,  or  rather  itself  becomes  trans- 
formed into,  the  fully  formed  organ. 

' 'Having  thus  decided  against  the  continued 
use  of  this  term,  I  found  myself  face  to  face 
with  the  responsibility  of  selecting  one  of  the 
numerous  terms  which  have  at  one  time  and 
another  been  put  forward  as  the  English  equiv- 
alent of  '  Anlage,'  at  the  same  time  time  know- 
ing full  well  that,  whichever  word  was  adopted, 
I  should  find  a  large  number  of  biologists 
against  me,  as  nearly  every  teacher  of  note  has 
proposed  at  least  one  word  which  he  believes  to 
be  the  only  correct  rendering  of  '  Anlage.' 

' 'Realizing,  then,  the  impossibility  of  satisfy- 
ing everyone,  I  thought  it  advisable  to  pass  over 
all  the  numerous  terms  which  have  been  re- 
cently suggested,  none  of  which  are  really  sat- 
isfactory, and  to  revert  to  that  much  abused 
word — rudiment.  Most  biologists  will  agree 
that  the  term  rudiment,  if  it  had  not  been  mis- 
used by  some  of  our  most  eminent  zoologists, 
would  undoubtedly  be  the  best  word  by  which 
we  could  render  the  German  term  'Anlage.' 
Unfortunately,  following  the  lead  of  DarwiiL 
and  others,  we  have  acquired  the  habit  of  ap- 
plying the  terms  rudiment  and  rudimentary  to 
certain  structures  present  in  the  adult,  which, 
in  consequence  of  their  small  size  and  frequent 
loss  of  function,  have  retained  a  somewhat  em- 
bryonic stamp,  thus  preserving  the  outward  ap- 
pearance of  a  rudiment,  but  losing  its  essential 
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chAracter,  viz.,  its  inherent  tendency  to  flir- 
ther  growth.  These,  then,  are  not  rudiments, 
bat  arrested,  reduced,  vanishing,  or  vestigial 
structures,  and  should  be  spoken  of  as  vestiges. 
Why,  because  Darwin  unfortunately  misapplied 
the  word  rudimentary,  should  we  necessarily 
regard  this  misuse  as  hallowed,  and  ever 
tfter  refuse  to  use  the  word  in  its  common 
lense?  To  such  an  extent  has  this  misuse  of 
the  word  been  carried  that  even  encydopsedio 
dictionaries,  after  defining  the  word  rudiment 
in  Buoh  a  manner  as  to  prove  that  it  is  the  very 
word  we  are  seeking,  as  a  rendering  of  the  idea 
expressed  by  'Anlage,'  give  us,  under  the 
technical  use  of  the  word,  ''  In  zoology,  a  part 
or  organ,  the  development  of  which  has  been  ar- 
rested (see  Vestige)."  It  would  require  but 
little  trouble  on  the  part  of  teachers  of  biology 
to  reinvest  the  word  rudiment  with  its  proper 
meaning.  By  carefully  insisting  on  the  use  of 
the  words  vestigium  and  vestigial  or  their 
eqaivalents,  for  all  abortive  or  reduced  struc- 
tures met  with  in  the  adult  animal,  and  re- 
stricting the  terms  rudiment  and  rudimentary 
to  all  growing  and  developing  tissues  and  or- 
gaoe,  they  could  insure  this  result  in  a  few 
years." 

Ample  compensation  for  the  long  delay  ne- 
oeeeitated  by  the  change  of  translators  and  the 
fliie  of  the  work  is  furnished  in  the  additional 
matter  in  the  form  of  foot-notes  and  bibli- 
ography, an  addition  without  which  a  work  on 
aaeh  a  rapidly  growing  subject  as  invertebrate 
embryology  would  by  this  time  be  somewhat 
tnttquated.  Many  of  these  foot-notes  are 
Yalnable  and  suggestive,  but  others  show  a  lack 
of  perspective,  pardonable,  perhaps,  in  trans- 
lators who  cannot  be  expected  to  be  familiar 
with  all  the  bearings  of  the  special  matter  they 
are  rendering  into  English.  An  example  of 
this  kind  is  furnished  by  the  undue  importance 
attributed  to  Willey's  paper  on  Peripatua  rwvm- 
hUtanim,  Important  this  paper  undoubtedly 
is  as  a  description  of  facts,  but  one  may  doubt 
whether  Willey's  speculations  to  the  effect  that 
Per^patuB  was  originally  a  viviparous  form  and 
that  species  like  P.  oviparua  are  secondarily 
modified  in  their  breeding  habits,  would  have 
been  given  so  much  weight  by  the  critical  Ger- 
man authors  as  to  lead  them  to  alter  their 


statement  (p.  212)  that  *'  although  the  eggs  of 
some  species  of  Per%p<Un9  have  little,  or  even 
no  yolk,  it  is  highly  probable  that  they  are  to 
be  traced  back  to  eggs  rich  in  yolk,  like  those 
of  P.  nova-zealandisB.^^  Willey  unfortunately 
involved  the  insect  embryo  in  his  speculations 
and  here,  too,  the  translators,  without  a  vestige 
of  critical  caution,  enthusiastically  refer  the 
student  to  the  various  homologies  of  the  '  tro- 
phoblast.' 

Such  matters  are  of  little  importance,  how- 
ever, and  are  readily  overlooked  In  the  perusal 
of  the  flexible  English  rendering  of  the  admir- 
ably lucid  German  text.  The  book  is  an  in- 
valuable addition  to  the  collection  of  handbooks 
required  in  every  zoological  laboratory  both  in 
this  country  and  in  England. 

WiLLLAJC  MOBTOK  WhBELEB. 

Bulletin  of  the  United  States  Fieh  OommiesUm^ 
Vol.  XVni.,  1898.  By  GeoboeM.  Bowebs, 
Commissioner.  Washington,  Government 
Printing  Office.  Pp.  676.  Plates  128. 
The  bound  volume  of  the  Bulletin  for  1898  is 
the  largest,  and  at  the  same  time  one  of  the 
most  interesting,  of  the  series  of  eighteen  num- 
bers which  have  appeared  since  1881.  In  a 
prefatory  note,  Commissioner  Bowers  dwells 
upon  the  importance  of  the  scientific  work  that 
has  been  carried  on  by  those  enjoying  the  privi- 
leges of  the  biological  laboratory  at  Woods 
Hole,  and  his  statement  that  ''by  affording 
facilities  to  those  persons  who  may  profit  by  the 
use  of  the  material  available  at  its  various  sta- 
tions, the  Commission  not  only  aids  in  the  gen- 
eral progress  of  science,  but  extends  its  own 
field  of  usefulness  "  will  be  heartily  endorsed 
both  by  the  many  who  have  already  profited  by 
the  liberality  of  the  Commission,  and  by  men 
of  science  generally. 

The  first  article,  beautifully  illustrated,  is  by 
Commander  Moser,  now  with  Mr.  Agassiz  in  the 
Pacific,  and  is  a  report  on  the  operations  of  the 
ui^atroM  during  the  summer,  autumn,  and  early 
winter  of  1897.  It  is  a  history  of  the  '  Salmon 
and  Salmon  Fisheries  of  Alaska,'  told  in  a 
straightforward  way,  and  contains  historical, 
geographical  and  biological  data  of  present  in- 
terest and  of  permanent  value.  Inasmuch  as 
the  output  of  salmon  for  a  single  year,  1897, 
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was  about  48,600,000  cans,  one  does  not  wonder 
that  the  streams  of  Alaska  are  becoming  de- 
pleted. This  depletion,  already  serious,  is 
caused,  not  by  over-fishing  alone,  but  by  '  bar- 
ricading,' a  process  whereby  the  fish  are  actually 
prevented  from  ascending  the  streams  to  spawn, 
and  are  compelled  to  remain  practically  im- 
pounded in  the  lower  waters,  awaiting  the 
pleasure  of  the  packers.  Although  barricading 
is  punishable  by  heavy  fine  and  imprisonment, 
the  laws  are  not  enforced,  and  an  industry  now 
yielding  $3,000,000  annually  is  threatened  with 
ultimate  extinction. 

Dr.  Hugh  M.  Smith,  in  charge  of  the  scien- 
tific work  of  the  Commission,  and  Mr.  Barton 
A.  Bean  contribute  a  paper  on  '  The  Fishes  of  the 
District  of  Columbia.'  This  and  similar  faun- 
istic  papers  that  the  authors  have  published  else- 
where have  proved  of  great  convenience  to  ich- 
thyologists and  local  naturalists,  and  will  be  of 
no  little  assistance  to  students  of  geographical 
distribution.  A  second  paper  by  Dr.  Smith  is  on 
'  The  Southern  Spring  Mackerel  Fishery  of  the 
United  States.'  The  paper  gives  an  account  of 
the  history  and  importance  of  this  fishery.  It 
reviews  the  reasons  for  the  prohibition  of  the 
fishery  by  Congress,  in  1888  ;  it  gives  an  account 
of  the  fishery  subsequent  to  the  five  years  of 
closure,  that  is,  since  1892  ;  and  considers  cer- 
tain questions  that  are  suggested  by  the  facts 
connected  with  this  remarkable,  and  in  many 
ways  exceptional,  action  of  Congress.  It  is  to 
be  regretted  that  the  spring  mackerel  fishery, 
since  the  termination  of  the  closed  period,  shows 
no  improvemenit ;  the  catches  of  the  last  seven 
seasons  have  not  paid  for  the  expense  of  equip- 
ping the  vessels. 

The  article  on  *  The  Mussel  Fishery  and  Pearl- 
Button  Industry  of  the  Mississippi  River,'  by  Dr. 
Smith,  contains  a  description  of  the  mussels 
used  in  button- making ;  a  history  of  the  mussel 
fishery,  which  has  developed  into  an  important 
industry  during  the  present  decade,  nearly  four 
thousand  tons  of  shells  having  been  collected 
by  the  fishermen  of  the  Mississippi  Biver  in 
1898  ;  and  a  statistical  review  of  the  button  in- 
dustry, since  the  time  of  its  establishment  in 
Muscatine,  Iowa,  in  1891.  The  article  concludes 
with  certain  timely  recommendations,  which,  if 
early  adopted  by  the  States  concerned,  will 


prevent  the  destruction  of  the  industry,  now 
threatened  by  improvidence  and  avarice. 

The  eighth  article,  by  Professor  C.J.  Herrick, 
is  on  the  *  Peripheral  Nervous  System  of  the 
Bony  Fishes.'  It  is  based  upon  a  study  of  the 
silverside,  and  emanates  from  the  biological 
laboratory  of  Woods  Hole.  Since  this  paper 
was  issued  in  the  form  of  a  reprint.  Professor 
Herrick's  magnificent  monograph  has  appeared  . 
in  the  Journal  of  Comparative  Neurology. 

Another  contribution  from  the  government 
laboratory  is  made  by  Dr.  Smith,  in  his  '  Notice 
of  a  Filefish  new  to  the  Fauna  of  the  United 
States.'  A  second  capture  of  this  filefish 
{Alutera  monoceros)  was  reported  in  a  recent 
number  of  Science.  A  third  contribution  from 
the  laboratory  is  by  the  reviewer,  and  is  a  brief 
history  of  the  discovery,  disappearance,  and 
final  reappearance  of  the  tilefish. 

The  concluding  article  is  by  Charles  H.  Ste- 
venson, on  the  '  Preservation  of  Fishery  Prod- 
ucts for  Food.'  It  covers  more  than  two 
hundred  pages,  is  amply  illustrated,  and  is  ex- 
haustive in  its  treatment.  The  methods  of  re- 
taining, curing,  preserving,  storing,  packing, 
and  shipping  fishery  products  of  the  most  di- 
verse nature  are  thoroughly  discussed  by  one 
who  has  evidently  spared  no  pains  to  make  his 
paper  of  real  value.  H.  C.  Bumpus. 

BOOKS  BECEIVED. 

Scientifle  Papers.  John  William  Stbutt,  Babon 
Rayleioh.  Cambridge  University  PreaB^  1899. 
Vol.,  I.,  1869-1881.    Pp.  xiv  +  562.    $5.00. 

The  KiTietic  Theory  of  Oaeee,  OSKAB  Emil  Mbveb, 
translated  from  the  second  revised  edition  by 
Robbbt  £.  Baynbs.  London,  New  York  and  Bom- 
bay, Longmans,  Green  &  Co.    1899.    Pp.  xvi  -f  472. 

An  Introduction  to  Physical  Chemistry,  Jambs 
Walkbb.  London  and  New  York,  The  Mao- 
mlllan  Company.    1899.    Pp.  x  +  335.    $2.50. 

Outlines  of  Industrial  Chemistry,  Fbank  Hall 
Thobpe.  New  York  and  London,  The  Maomillan 
Company .  1899.  New  and  revised  edition.  Pp. 
xvii  +  541.     $3.50. 

Minnesota  Plant  Life.  Conway  MacMillan.  St. 
Paul,  Minn.     1899.    Pp.  xxv  -f  568. 

The  World  and  the  Individual,  JosiAH  ROYCK.  Gif- 
ford  lectures  delivered  before  the  University  of 
Aberdeen.  New  York  and  London,  The  Maomillan 
Company.     1900.     Pp.  xvi  +  588.    $3.00. 
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SCIENTIFIC  JOURNALS  AND  ARTICLES. 

The  Journal  of  Pky»ic<U  Chemistry,  Decem- 
ber, 1899.  On  '  Thermal  and  Dynamic  Coeffi- 
cients,' by  J.  E.  Trevor;  *  The  Electrolytic 
Reduction  of  Potassium  Chlorate,'  by  Adolph 
L.  Yoege.  This  is  a  quantitative  study  of  the 
reduction  of  potassium  chlorate  under  vari- 
ous considerations  of  density,  current  strength, 
poles  of  different  metals,  etc.  Among  the 
conclusions  reached  is  the  greater  reduction 
in  acid  solutions  than  in  alkaline,  and  the 
greater  reduction  with  zinc  poles  than  with 
those  of  cadmium  or  platinum ;  '  Note  on  the 
Preparation  of  Metallic  Lithium,'  by  Louis 
Kahlenberg;  metalic  lithium  can  be  obtained 
without  difficulty  by  electrolysing  a  solution  of 
lithium  chlorid  in  pyridin,  without  the  aid  of 
a  diaphragm.  A  carbon  anode  and  iron  ca- 
thode are  used,  fourteen  volts  difference  of  po- 
tential, and  0.2  to  0.3  ampere  per  100  sq.  cm. 
of  cathode  area.  The  metal  is  obtained  in  a 
dense,  well-adhering,  silver  white  coating,  pos- 
sessing all  the  well-known  chemical  and  phys- 
ical properties  of  metallic  lithium. 

A  JOUBNAL  of  Petrology  is  planned  under 
the  auspices  of  a  committee  appointed  at  the 
last  International  Congress  of  Geology.  The 
journal  is  to  have  the  scope  of  a  Centraiblatt, 
and  it  is  proposed  that  contributions  may  be  in 
English,  French  or  German.  Professor  F. 
Becke,  of  the  University  of  Vienna,  is  Chair- 
man of  the  committee,  and  the  American  mem- 
bers are  Professor  J.  P.  Iddings  of  the  Uni- 
versity of  Chicago,  and  Professor  L.  Y.  Pirsson 
of  Yale  University. 


SOCIETIES  AND  ACADEMIES, 

WISC0K8IN  ACADEMY    OF  SCIENCES,   ARTS  AND 

LETTEB8. 

The  thirtieth  annual  meeting  of  the  Acad- 
emy was  held  at  Madison,  December  28-80, 
1899.  The  increasing  number  of  meetings  of 
national  societies  in  Christmas  week  detracts 
somewhat  from  the  attendance  of  members  at 
the  meetings  of  the  Academy,  but  all  five  ses- 
sions of  the  present  meeting  were  very  satis- 
fiftctory.  The  following  list  of  papers  were 
given  and  discussed  : 

'A  sindy  of  the  lead  r^ions  of  Wisoonsin,  Illi- 
nois, and  Iowa,'  by  Orin  G.  libby. 


'Household  words — their  etymology,'  by  James 
D.  Batler. 

'  A  problem  in  longerity/  by  Charles  H.  Chandler. 

'A  new  geometrical  and  analytical  solation  for 
determining  the  principal  axes  at  any  point  of  a 
rigid  body,'  by  Charles  S.  Slicbter. 

'An  elementary  explanation  of  the  probability 
cnrye,'  by  Charles  S.  Sliohter. 

'The  ice  ramparts  formed  along  the  shores  of 
lakes  Mendota  and  Monona  daring  the  winter  of 
1898-99,'  by  Ernest  R.  Buckley. 

'  The  principles  controlling  the  deposition  off  ores,' 
by  Charles  R.  Van  Hise. 

'  The  nepheline  syenite  of  the  Wansan  district,'  by 
Bamnel  Weidman. 

'Chlorine  in  natural  waters — its  accurate  deter- 
mination and  significance, '  by  Erastns  G.  Smith. 

'  The  action  of  light  on  certain  nitroeo  compounds,' 
by  Oswald  Schreiner. 

'  The  sour  taste  of  acid  salts  and  their  eleotrolytio 
dissociation,'  by  Louis  Kahlenberg. 

'The  historical  development  of  chemical  symbols 
from  the  times  of  alchemy  to  the  present'  (illus- 
trated by  lantern  slides),  by  Oswald  Schreiner. 

'The  absorption  of  the  sun's  energy  by  water,'  by 
Edward  A.  Birge. 

'  Some  of  the  undeveloped  natural  resonroes  of  Wis- 
oonsin :  clays,  road  materials,  and  marls,'  by  Ernest 
R.  Buckley. 

'  Account  of  some  work  done  on  the  State  survey,* 
by  Dexter  P.  Nicholson. 

'  The  work  of  the  Wisconsin  Geological  and  Natural 
History  Survey,'  Edveard  A.  Birge. 

Two  additional  papers  were  read  by  title : 
'  The  Graphite  Deposits  of  Central  Wisconsin,' 
by  G.  E.  Culver ;  '  On  the  Changes  of  Length  of 
Substances  in  an  Alternating  Magnetic  Field,' 
by  W.  M.  Jolliffe. 

At  the  one  evening  session  a  dinner  was  first 
given  by  the  Madison  members  to  the  visiting 
members  followed  by  a  few  speeches,  including 
an  eloquent  plea  by  Professor  Van  Hise  for  the 
breadth  of  knowledge  which  the  Academy  aims 
to  encourage.  The  company  then  adjourned  to 
another  room,  open  to  the  public,  where  the  re- 
tiring President,  Professor  C.  Dwight  Marsh,  of 
Bipon  College,  gave  his  address  :  The  Plankton 
of  Fresh  Water  Lakes.  It  was  a  well-written 
general  discussion  of  the  minute  animal  and 
vegetable  life  of  our  lakes,  with  some  reference 
to  economic  features,  and  held  the  close  atten- 
tion of  the  audience  to  the  end. 

The  Academy  has  now  225  members,  and 
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there  were  elected  at  this  meeting  18  active  and 
two  corresponding  members.  A  new  board  of 
officers  also  were  elected,  for  the  term  of  three 
years,  including  Professor  G.  S.  Slichter,  Uni- 
versity of  Wisconsin,  President;  Professors 
Harriet  6.  Merrill,  Milwaukee-Downer  College, 
O.  H.  Chandler,  Bipon  College,  E.  G.  Smith, 
Beloit  College,  Vice- Presidents ;  Professor  F. 
C.  Sharp,  Secretary ;  Professor  L.  Kahlenberg, 
Librarian,  both  of  the  University  of  Wisconsin. 
The  library  of  the  Academy  will  be  installed 
in  the  fine  large  building  provided  for  the  State 
Historical  Society  after  the  dedication  of  the 

building  next  May. 

A.  S.  Flint,  Secretary, 

Madison,  Wis.,  Jan.  1,  1900. 

THB  SJLNSAB  AOADBMY  OF  SCIENCE. 

The  thirty-second  annual  meeting  of  the  E!an- 
sas  Academy  of  Science  was  held  at  McPherson, 
on  December  28-29th.  This  Academy  is  a  co- 
ordinate branch  of  the  State  Board  of  Agricul- 
ture, and  as  such  has  rooms  in  the  State  House, 
and  its  Proceedings  are  printed  by  the  State. 
The  following  papers  were  read  at  the  meeting : 

'On  Apocynam  oannabinnm,'  by  L.  E.  Sayre. 
'  The  first  great  roof,'  by  Charles  H.  Sternberg. 

*  Geology  of  the  Glass  Mountains  of  Western  Okla- 
homa,' by  Mark  White. 

'Silioa  cement  mortars,'  by  William  Tweedale. 

'  The  home  of  the  Kanflas  tiger  beetle,'  by  Warren 
EnaiLB. 

'  An  apparatus  for  determining  the  relative  heating 
power  of  ooal  and  gas,'  by  E.  H.  S.  Bailey. 

'  Some  interesting,  pyrite  orystals,'  by  J.  C.  Cooper. 

'The  Leonid  meteors  of  1833  as  observed  by  a 
native  Kansan,'  by  J.  R.  Mead. 

'  An  example  of  variation  in  the  human  cranium,' 
by  H.  J.  Harnly. 

'Additions  to  the  published  flora  of  Kansas,'  by 
A.  S.  Hitohcook. 

*  The  testing  of  paving  bricks,'  by  F.  O.  Marvin. 
'An  bistorioal  list  of  Kansas  mammals,'   by  D. 

E.  Lantz. 

'  Stratigraphy  of  Eastern  Kansas,'  by  G.  I.  Adams. 
'  On  soine  Diatomao»  of  Silver  Lake  and  vicinity,' 
by  George  H.  Curtis. 
'  Analysis  of  a  magnesium  water  near  Madison,'  by 

F.  W.  Bushong. 

'  Ck>llecting  notes  from  Southwest  Kansas,'  by  War- 
ren Knaus. 

'Notes on  a  trip  through  Western  Wyoming,'  by 
J.  B.  Mead. 


'  Comparison  of  the  buna  of  the  Permian  <^  Eng- 
land and  America,'  by  J.  W.  Beede. 

'  A  geological  section  of  Lyon  and  Chase  oonnties, 
along  the  Cottonwood  River,'  by  Alva  J.  Smith. 

'Harmonic  forms,'  by  B.  B-  Smyth. 

'  Ecological  areas  in  Florida  flora,'  by  A.  S.  Hitoh- 
cook. 

'  Some  mineral  deposits  in  Central  Missouri,'  by  S. 
Z.  Sharp. 

'  The  Corona  of  the  sun,'  by  E.  Miller. 

Address  of  the  retiring  president  on  '  A  theory  of 

the  cosmos,'  by  E.  B.  Knerr. 

£i.  H.  S.  B. 

WASHINGTON  CHEMICAL  BOCIBTY. 

The  regular  meeting  was  held  on  December 
14,  1899. 

The  first  paper  of  the  evening  was  read  by 
Dr.  Bigelow,  and  was  entitled  '  The  Determina- 
tion of  Metals  in  Canned  Goods,'  by  W.  D. 
Bigelow  and  L.  S.  Munson. 

After  an  examination  of  a  number  of  th» 
methods  most  commonly  employed,  the  auth- 
ors gave  preference  to  a  modification  of  Allen's 
method. 

The  entire  contents  of  the  can  are  thoroughly 
mixed,  and  76  to  100  grams  taken  for  analysis. 
Often  it  is  found  preferable  to  dry  the  entire 
sample,  extract  with  petroleum  ether,  again 
dry  and  grind,  to  obtain  a  permanent  sample. 
Li  this  case  only  25  grams  are  employed  in  the 
determination  of  metals. 

In  either  case  the  sample  taken  is  treated 
with  4  cc.  of  strong  sulfuric  acid,  2  cc.  of  nitric 
acid  and  8  grams  of  magnesia.  The  whole  is 
heated  on  a  water  bath  until  it  becomes  pasty. 
It  is  then  ignited  over  a  Bunsen  burner  or  in  a 
muffle  furnace,  until  thoroughly  charred,  ground 
in  a  mortar,  again  ignited  to  complete  combus- 
tion, nitric  acid  being  added  from  time  to  time 
towards  the  close  of  the  operation.  The  resi- 
due is  then  boiled  for  a  half  hour  in  about  40  oc. 
of  1-3  hydrochloric  acid,  almost  neutralized 
with  sodium  hydroxid,  precipitated  with  hy- 
drogen sulfid  and  filtered.  The  precipitate  is 
dried  and  thoroughly  mixed  with  one  gram 
each  of  sodium  carbonate,  potassium  carbonate 
and  sulfur,  fused  for  one-half  hour  in  a  covered 
porcelain  crucible,  digested  in  water  and  filtered. 
The  insoluble  portion  contains  copper  and  lead. 
It  is  dissolved  in  nitric  acid,  and  divided  into 
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two  equal  portions,  in  one  of  which  the  lead  is 
precipitated  as  chromate  and  in  the  other  cop- 
per is  determined  hy  titration  with  potassium 
eyanid.  The  filtrate  from  the  fused  sulfids  is 
acidified  with  acetic  acid,  filtered  and  the  pre- 
cipitate thoroughly  washed  and  transferred  to- 
gether with  the  filter  paper  to  a  solution  of 
ferric  chlorid,  which  is  heated  to  the  hoiling 
point  and  titrated  with  potassium  bichromate. 
Zinc  is  precipitated  as  sulfid  in  the  filtrate  from 
(he  original  sulfid  precipitate,  after  adding 
acetic  acid  and  neutralizing  the  mineral  acid 
with  sodium  hydrozid. 

The  second  paper  of  the  evening  was  read  by 
Dr.  Fireman  and  was  entitled  :  '  The  Action  of 
Ammonium  Chlorid  upon  Tetra-  and  Penta- 
Ohlorides,  Preliminary  Communication,'  by  P. 
Fireman  and  E.  G.  Portuer. 

The  last  paper  of  the  evening  was  read  by 
Mr.  J.  D.  Tinsley  and  was  entitled,  '  On  the 
Estimation  of  the  Water  Soluble  Constituents  of 
Soils,'  by  J.  D.  Tinsley  and  F.  K.  Cameron. 

Br.  Seaman  spoke  on  the  size  of  medicine 
droppers  found  in  the  market.  He  had  found 
them  variable,  giving  drops  of  different  sizes. 
He  showed  that  the  size  of  the  drop  depends  on 
the  external  diameter  of  the  orifice  and  not  on 
the  thickness  of  the  walls. 

Wm.  H.  Kbtjg, 
Secretary. 


practical  shape,  in  the  form  of  stations  located 
at  intervals  of  not  more  than  a  kilometer  apart 
in  regions  subject  to  hailstorms,  and  provided 
with  a  small  cannon  placed  vertically  and  sur- 
mounted by  a  six-foot,  narrow-conical  trumpet, 
which  transmits  the  vortex  and  concussion  of  a 
2-^  ounce  charge  of  black  powder  to  the  threat- 
ening cloud,  preventing  the  formation  of  hall, 
and  apparently  also  diminishing  the  electrical 
discharges.  The  idea  originated  with  Burgomeis- 
ter  Moritz  Stigel,  of  Styria,  where  after  three 
years'  experience  complete  exemption  from  hail- 
injury  seems  to  have  been  secured,  so  that  the 
inhabitants  have  abandoned  hail  insurance, 
finding  the  new  method  cheaper. 

In  the  last  semi-annual  volume  of  Proceed- 
ings of  the  Academy  of  Georgifili,  Florence,  the 
subject  is  once  more  extensively  discussed.  A 
new  style  of  breech-loading  rapid-fire  gun  has 
been  substituted  for  the  original  Stigel  pattern, 
and  800  of  these  anti-hail  stations  have  been 
and  are  being  established  in  the  region  of 
Brescia,  for  the  protection  of  vineyards.  Small 
bombs  with  time  fuses  have  been  added  to  the 
equipment,  and  it  is  stated  that  the  vortex,  out- 
lined by  means  of  the  dust,  reaches  the  height 
of  two  kilometers,  and  that  its  low,  whistling 
noise  is  heard  from  fourteen  to  seventeen 
seconds  after  the  discharge. 

E.  W.  HiLOABD. 


DISCUSSION  AND  CORRESPONDENCE. 

PBEVENTION  OP  HAIL. 

Btrr  little  notice  has  been  taken  in  the  United 
States  of  the  remarkable  progress  made  in 
northern  Italy  in  the  establishment  of  stations 
for  the  protection  against  injury  from  hail- 
storms, by  means  of  the  Wetter eehietBen — one  of 
the  old  '  superstitions  '  which  has  come  to  honor 
again  in  our  enlightened  age.  Shooting  and  ring- 
ing of  church  bells  has  for  ages  been  popularly 
supposed  to  be  efficacious  against  the  effects  of 
thunder-storms,  especially  of  lightning.  But 
the  belief  found  no  scientific  support,  and  sta- 
tistics seemed  to  prove  that  the  rains  supposed 
to  follow  the  heavy  cannonading  of  great  battles 
are,  like  the  weather  changes  following  those  of 
the  moon,  quite  as  much  the  exception  as  the 
rule.    Now,  however,  the  matter  has  taken  the 


BLBCTBIOAL  AN.£8TH]fi8IA. 

Editor  of  Sciexcb:  My  attention  has 
been  called  to  an  account  in  a  New  York 
paper  of  the  method  of  producing  anaesthesia 
by  electricity,  now  being  tried  experimentally 
in  the  Yale  Psychological  Laboratory.  Permit 
me  to  say  that  this  account  was  entirely  unau- 
thorized. The  demonstration  of  what  had  been 
accomplished  was  made  informally  at  the  re- 
cent meeting  in  New  Haven  of  Section  H  of  the 
American  Association  for  the  Advancement  of 
Science,  and  no  permission  was  given  for  any 
publication  of  the  results.  The  last  authorized 
statement  in  regard  to  the  matter  appeared  in 
Science  for  March  10,  1899 ;  unless  there  is 
some  reason  for  the  contrary,  all  future  state- 
ments will  appear  first  in  the  columns  of  Sci- 
ence. 

E.  W.  SCBIPTUBB. 
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NOTES  ON  INORGANIC  CHEMISTRY, 

In  a  recent  number  of  the  Jcumal  fur  Qcube- 
leuchtung  an  account  by  M.  van  Breukeleveen 
and  A.  ter  Horst  is  given,  taken  from  Het  Qa»^ 
of  Berious  trouble  from  the  formation  of  iron- 
carbonyl  in  water-gas  mains.  This  Dutch 
works  manufactures  uncarburetted  water-gas 
for  use  in  Welsbach  burners,  and  it  is  found 
that  in  a  short  time  the  mantel  of  the  burner 
loses  all  its  brilliancy  owing  to  the  deposition 
of  a  brown  substance,  which  micro-chemical 
analysis  proved  to  be  iron.  This  proved  to 
have  been  deposited  from  the  iron-carbonyl 
formed,  not  in  the  process  of  manufacture  of 
water-gas,  but  in  its  passage  through  the  cold 
iron  pipes,  at  ordinary  pressure.  The  only 
practical  remedy  seems  to  be  coating  the  in- 
terior of  the  pipes  with  tar.  A  similar  deposit 
is  often  noticed  on  the  lines  used  in  the  Drum- 
mond  light,  where  instead  of  hydrogen,  com- 
pressed water-gas  or  even  coal  gas  in  steel  or 
wrought  iron  cylinder  is  used.  Here  the  only 
remedy  for  the  diminishing  of  the  light  consists 
in  turning  the  lime  quite  often. 

In  the  following  number  of  the  Journal 
Broockmann  takes  up  the  old  problem  of  the 
gases  contained  in  bituminous  coal.  At  100^  £. 
von  Meyer  found  a  maximum  of  238  cubic  centi- 
meters gas  given  off  from  100  grams  of  coal, 
while  Bedson  found  as  high  as  818  cc.  The  great 
variation  in  quantity  as  well  as  in  composition 
is  ascribed,  in  part  at  least,  by  Broockmann  to 
the  presence  of  more  or  less  atmospheric  air. 
He  himself  worked  with  a  Sprengel  vacuum 
which  was  kept  with  repeated  warming  for 
three  days  before  the  coal  was  heated,  a  tem- 
perature of  100^  then  being  used.  In  this  way 
a  number  of  Westfalian  coals  gave  from  7  to 
160  cubic  centimeters  per  hundred  grams,  an 
English  coal  70  cc,  a  lignite  from  Habichts- 
wald  60  cc.  The  gases  obtained  were  generally 
chiefly  methane  with  more  or  less  carbon  di- 
oxid.  Higher  hydrocarbons,  carbon  monoxid, 
and  oxygen  were  rarely  present  and  then  only 
in  small  quantities.  One  of  the  Westfalian 
coals  gave  little  methane,  more  carbon  dioxid, 
and  over  60  per  cent,  of  nitrogen.  Two  Ober- 
schlesian  coals  gave  a  mixture  of  carbon  dioxid 
and  nitrogen,  and  the  lignite  gave  91  per  cent. 


carbon  dioxid  and  nine  per  cent,  carbon  mon- 
oxid. When  heated  with  air  in  a  closed  tube  to 
160^-200®  the  oxygen  of  the  air  is  completely 
absorbed,  leaving  only  nitrogen  with  a  very 
little  carbon  dioxid. 

The  precipitation  of  gold  by  iron  pyrites  is 
investigated  by  P.  V.  Gladkov  in  the  Berg-  und 
SiUtenmannische  Zeitung,  A  solution  of  gold 
chlorid  is  completely  precipitated  by  filtering 
through  a  layer  of  pyrites  ;  if  the  pyrites  carry 
copper,  this  and  not  iron  replaces  the  gold  in 
solution.  The  reduction  takes  place  in  pyrites 
which  have  been  carefully  washed  by  acid  and 
hence  is  caused  by  the  sulfid  and  not  by  any 
ferrous  sulfate  which  might  have  been  formed 
by  weathering.  The  gold  is  precipitated  not 
as  sulfid,  but  as  metallic  gold,  as  is  shown  by 
the  fact  that  it  can  be  amalgamated  with  mer- 
cury. This  study  has  considerable  bearing  on 
the  treatment  of  pyrite  ores  of  gold. 

J,  Li,  H. 


CURRENT  NOTES  ON  PHY8I00RAPHT. 
THE  CHATTANOOGA  DISTRICT. 

The  '  Physiography  of  the  Chattanooga  dis- 
trict, in  Tennessee,  Georgia  and  Alabama'  is 
elaborately  discussed  by  C.  W.  Hayes  (19  Ann. 
Rep.,  U.  S.  G.  S.,  Pt.  II.,  1-54,  5  colored 
maps).  The  mountains  of  post- Carboniferous 
deformation  were  reduced  in  Cretaceous  time 
to  a  broad  peneplain  (the  Cumberland)  with 
scattered  or  grouped  monadnocks;  '  unakas'  be- 
ing suggested  as  a  name  for  grouped  residuals. 
General  uplift  of  the  region  allowed  the  de- 
velopment a  less  extensive  peneplain  (the 
Highland- Rim)  probably  in  Eocene  time ;  and 
a  still  later  uplift  permitted  the  excavation  of 
the  present  valley  floors  in  Neocene  time. 
The  peneplains  are  referred  to  subaerial  in- 
stead of  to  marine  denudation,  after  a  critical 
review  of  their  origin.  Special  consideration 
is  given  the  development  and  adjustments  of 
the  drainage  system  ;  the  chief  streams  first 
flowed  westward  into  an  interior  sea;  then 
southward  along  the  troughs  of  Appalachian 
deformation ;  then  westward  again  as  a  result 
of  the  shifting  of  divides  by  stream  action 
chiefly  in  the  first  and  second  cycles  of  grada- 
tion. It  is  pointed  out  that  the  Tennessee  may 
in  the  future  be  once  more  turned  southward 
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by  the  headward  growth  of  the  Coosa.  Bidges 
of  hard  strata,  produced  by  the  dissection  of  an 
uplifted  peneplain  of  monoclinal  structure,  are 
believed  to  retain  their  even  crests  while  re- 
duced toward  the  new  baselevel,  and  hence 
ahould  not  alone  be  taken  as  indicating  a  pene- 
plain. Differences  of  structure  are  recognized 
as  controlling  many  local  drainage  adjustments, 
but  broader  modifications  of  drainage  are  be- 
lieved to  result  from  ''the  slight  warping  of 
the  land  service  which  appears  to  accompany 
aU  uplifts." 

SrVER  SPACING  AND  BEQIONAL   BEVELING. 

A  WELOOME  continuation  of  the  discussion  on 
peneplanation  begun  by  Tarr  (Am€r,  Oeol.f 
June,  1898)  is  found  in  articles  by  Shaler 
(Spacing  of  rivers  with  reference  to  hypothesis 
of  baseleveling.  BuU.  Oeol.  Soe.  Amer,,  X., 
1899,  263-276)  and  Tangier  Smith  (Some  as- 
pects of  erosion  in  relation  to  the  theory  of  the 
peneplain,  Univ.  Cal,,  BiM.  Dept.  OeoLj  II., 
1899  155-178).  The  first  article  suggests  that 
the  often  observed  approach  to  uniformity  of 
interval  between  adjacent  valleys,  and  to  uni- 
formity in  the  slope  of  valley  sides  ''  tends  to 
bring  about  a  likeness  in  the  height  of  the  di- 
Tides  even  where  the  original  surface  was  of 
varied  elevation"  ;  and  the  so-called  peneplains 
of  the  Appalachian  region  (such  as  those  of  the 
Chattanooga  district, '  referred  to  above)  are 
thought  to  be  better  accounted  for  in  this  way 
than  by  baseleveling;  but  the  best  preserved 
peneplain  of  this  region,  that  of  the  Piedmont 
belt,  is  regarded  as  beyond  explanation  by 
river  and  atmospheric  action,  and  is  therefore 
by  implication  referred  to  a  marine  origin. 

The  second  article  deals  more  elaborately 
with  the  development  of  graded  valley  sides 
and  with  the  correlations  of  summit  height, 
aide  slope,  and  stream  action  in  regions  of  ma- 
tare  dissection.  The  roughly  equal  spacing  of 
the  principal  rivers  of  a  topographic  unit  is  said 
to  '  follow  as  a  necessary  corollary '  from  the 
general  principles  thus  deduced.  Regions  ex- 
hibiting a  general  uniformity  of  summit  height, 
hot  so  maturely  dissected  as  no  longer  to  pre- 
serve remnants  of  their  initial  uplands,  are  re- 
garded as  more  probably  explained  by  stream 
spadng  and  hill  grading  in  the  present  cycle, 


than  by  peneplanation  in  a  former  cycle.  Tho 
beveling  of  a  region  by  the  more  rapid  degra- 
dation of  the  hills  near  the  coast  than  in  the 
interior,  as  previously  suggested  by  Tarr  and 
here  more  fully  stated,  is  held  to  give  sufficient 
explanation  of  facts  that  have  been  referred  by 
others  to  the  unequal  uplift  or  tilting  of  a  pene- 
plain. On  the  other  hand,  uplands  that  con- 
sist of  truncated  hills  of  accordant  height^ 
capped  with  residual  soils  and  bearing  old  river 
gravels,  are  regarded  as  true  uplifted  pene- 
plains. 

As  to  beveling  veraiis  tilting,  truly  the  degra- 
dation of  hills  must  be  a  little  faster  near  the 
coast  than  in  the  interior,  but  the  excess  does 
not  account  for  the  slanting  descent  of  the  New 
England  upland  southward  to  the  shore  of 
Long  Island  sound,  or  for  the  gradual  decrease 
in  height  of  the  Cumberland  penelain  from  Ten- 
nessee into  Alabama. 

AN  ANCIENT  PLAIN  IN  COLOBADO. 

W.  O.  Crosby  gives  a  detailed  account  of  the 
remarkably  smooth  floor  of  crystalline  rocks  on 
which  the  Cambrian  sandstones  rest  in  the 
Rocky  Mountain  front  range  in  Colorado. 
Although  now  tilted  and  more  or  less  deformed, 
the  floor  is  described  as  originally  of  very  fiaint 
relief,  with  residual  eminences  only  three  or 
four  feet  high  over  areas  of  many  square  miles ; 
but  it  may  be  noted  that  broad  swells  and 
troughs  are  not  excluded  by  any  direct  evi- 
dence. Comparing  this  with  other  smooth  sub- 
Cambrian  floors  in  the  United  States,  Crosby 
concludes  that  they  are  all  parts  of  an  exten- 
sive surface  of  planation  (abrasion),  produced 
during  a  period  of  slow  subsidence,  by  marine 
attack  on  a  region  that  '*  may  very  well  have 
been  reduced  to  a  peneplain  by  prior  subaerial 
erosion''  {Bull.  Qeol.  Soc.  Amer.  X.,  1899,  141- 
164). 

The  occurrence  of  marine  strata  on  a  floor  of 
flrm,  un weathered  rock  certainly  points  ta 
marine  abrasion  before  deposition  began,  but 
it  may  be  urged  that  the  prevailing  absence  of 
valleys  in  the  even  sub- Cambrian  floor  suggests* 
the  change  of  '  may  very  well  have  been '  to 
'must  have  been  '  in  the  preceding  quotation. 
The  broad  floor  was  in  any  case  the  result  of 
the  destruction  of  an  extensive  pre-Cambriaa 
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highland  or  mountain  region,  for  its  rocks  are 
of  deformed  structure  or  of  deep-seated  habit 
over  large  areas.  During  the  long  period  of 
combined  sub-aerial  and  marine  attack  upon 
the  highland,  large  rivers  must  have  cut  down 
deep  valleys,  while  sea  waves  abraded  a  plane 
around  its  literal  margin  ;  that  is,  the  valley, 
CEFj  would  have  been  eroded,  while  the  mar- 
ginal" plane,  AF^  was  abraded.  In  the  time 
needed  to  give  AF  9k  breadth  of  several  miles, 
the  main  valley,  EF^  would  be  reduced  to  very 


gentle  slope.  Under  the  supposition  that  the 
surface  attacked  by  the  encroaching  sea  was  of 
such  a  relief  that  a  considerable  subsidence 
might  occur  during  its  submergence,  the  valley, 
FE^  would  in  time  be  buried  by  the  sediments, 
ADK.  No  buried  valleys  are  known  in  the 
even  sub-Cambrian  floor.  Their  absence  can 
be  explained  only  under  the  supposition  that 
the  sea  abraded  the  land  to  a  greater  depth 
than  the  valleys  had  been  cut  in  it,  and  hence 
that  but  moderate  subsidence  occurred  during 
abrasion.  Under  this  limiting  condition,  ex- 
tensive peneplanation  must  have  occurred  be- 
fore great  marine  encroachment  by  abrasion 
could  have  been  accomplished. 

THE  UBAL  MOUNTAINS. 

The  excursion  of  the  International  Geological 
Congress  to  the  Ural  Mountains  in  1897  gave 
Dr.  F.  P.  Gulliver  opportunity  for  reaching  the 
following  conclusions  regarding  the  evolution 
of  their  existing  form.  A  long  period  of  sub- 
aerial  planation,  probably  aided  by  marginal 
marine  action,  reduced  the  region  to  a  lowland 
surmounted  by  a  few  monadnocks.  The  low- 
land was  then  arched  by  successive  uplifts,  the 
axes  of  greatest  elevation  being  east  of  the 
middle  of  the  range  ;  and  benched  valleys  were 
eroded  beneath  the  general  upland  level. 

Approaching  the  range  from  the  west,  there 
is  a  gradual  transition  from  the  great  Russian 
planes  of  nearly  horizontal  structure  to  the  dis- 
sected peneplain  of  deformed  structures.     Ap- 


proaching from  the  east,  a  part  of  the  old 
mountain  peneplain  remains  at  moderate  alti- 
tude adjoining  the  Siberian  Tertiary  plains; 
unexplained  lakes  occur  in  this  part  of  the 
peneplain,  which  is  generally  separated  from 
the  revived  mountains  on  the  west  by  an  abrupt 
ascent,  thought  to  be  a  weathered  fault  scarp 
{BuU.  Oeol.  Soc.  Amer.,  X.,  1899,  69-82). 

W.  M.  Davib. 


NOTES  ON  TEBBE8TBIAL  MAGNETISMS 

Captain  Denholm  Fbabbk,  B.E.,  is  at  pres- 
ent engaged  in  making  the  necessary  arrange- 
ments for  inaugurating  a  magnetic  survey  of 
India  and  Burma. 

Captain  Lyons,  B.E.,  in  charge  of  Geolog- 
ical Survey  of  Egypt,  has  for  some  years  been 
making  magnetic  observations  during  his  jour- 
neys in  various  parts  of  Egypt.  It  is  hoped 
that  before  long  a  systematic  magnetic  siif  vey 
of  Egypt  can  be  undertaken. 

Two  proposed  sites  for  the  Standard  Mag- 
netic Observatory  in  the  vicinity  of  Washington 
have  been  examined  during  the  past  month  by 
magnetic  parties  under  Dr.  Bauer's  direction, 
in  order  to  determine  the  most  suitable  place. 
One  of  these  sites,  situated  twenty-two  miles  to 
the  northwest  of  Washington,  has  revealed 
pronounced  magnetic  anomalies,  while  the 
other  site,  sixteen  miles  to  the  southeast  of 
Washington,  has  thus  far  shown  no  abnormal 
values.  The  latter  site  appears  to  be  also  a 
favorable  one  as  far  as  freedom  from  electric 
tramway  influence  is  concerned. 

There  are  at  present  four  observatories  at 
mining  stations  in  Germany,  at  which  the  varia- 
tions of  the  magnetic  declination  are  being  con- 
tinuously recorded  by  photographic  means,  viz. : 

1.  Claosthal,  Harz.  This  obserratoiy  has  been  in 
existence  since  the  days  of  Gauss.  It  is  provided  with 
a  Gaoflsian  declinometer  for  eye-readings,  and  a  more 
modem  instrument  for  self-registering  purposes. 
Copies  of  the  daily  records  can  be  had  upon  applica- 
tion. 

2.  Beuthen,  Upper  Silesia. 

3.  Boobum,  Westphalia. 

4.  Hermsdorf,  bei  Waldenburg. 

The  last  three-named  stations  were  started  at 
*  From  advanced^ sheets  of  Terrestrial  Magnetism. 
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the  suggestion  of  Professor  Eschanhagen.  They 
pablish  their  declination  traces  regularly  in  the 
interests  of  the  mining  engineers. 

While  residing  in  Cincinnati,  Dr.  Baur  made 
magnetic  observations  about  100  meters  west  of 
an  electric  tramway  (double  trolley  overhead 
system)  running  north  and  south.  During  the 
passage  of  a  car,  the  declination  needle  was  de- 
iSMted  1^— 2^ 

Db.  L.  a.  Baxjeb  returned  to  Washington  on 
]>ecember  18th,  having  compared  a  set  of  the 
United  States  Coast  and  Geodetic  Survey  instru- 
ments with  the  standard  instruments  at  the 
following  observatories,  viz. :  Kew  (before  and 
after  visiting  the  succeeding  observatories), 
Potsdam,  Pawlousk,  and  Pare  St.  Maur.  He 
has  also  compared  his  dip  circle  with  three 
earth- inductors  of  different  construction.  At 
Potsdam  (Leonard  Weter's  inductor),  at  Paw- 
lousk (Wild's  portable  inductor),  and  at  Darm- 
stadt (Karl  Shering's  inductor).  The  results 
will  be  published  as  soon  as  the  various  instru- 
ments of  the  Coast  and  Geodetic  Survey  have 
been  intercompared,  and  when  the  comparisons 
at  the  Toronto  Observatory  have  been  made. 
Owing  to  the  limited  time  at  Dr.  Bauer's  dis- 
poaal,  it  was  necessary  for  him  to  restrict  him- 
self to  the  above-named  observatories. 

Fbofbssob  E.  Leyst,  director  of  the  Physico- 
Qeographical  Institute  of  the  TJniversity  of 
Moscow,  includes  in  his  department  a  syste- 
matic course  on  the  theory  and  practice  of 
measurements  in  terrestrial  magnetism.  His 
students  are  obliged  to  determine  the  magnetic 
elements,  and  to  set  up  and  operate  a  set  of 
variation  instruments  and  to  determine  the 
constants.  The  new  institute,  which  will  be  a 
model  building  of  its  kind,  is  rapidly  approach- 
ing completion.  Professor  Leyst  has  provided 
in  this  building  for  the  installation  of  a  set  of 
variation  instruments.  The  accompanying  ab- 
solute observations  will  be  made  at  a  point  out- 
side of  Moscow,  far  removed  from  any  disturb- 
ing influence. 

SCIENTIFIC  NOTES  AND  NEWS, 

TBI  C0NGEE88  OF  AMERICAN  PHYSICIANS  AND 

SXJB6E0NB. 

Thb  fifth  Congress  of  American  Physicians 
and  Surgeons  will  be  held  at  Washington  on 


May  1st,  2d  and  3rd,  under  the  presidency  of 
Professor  Henry  P.  Bowditch.  The  following 
fourteen  societies  join  in  the  triennial  Con- 
gress : 

The  American  Neurological  Association. 
The  American  Gynecological  Society. 
The  American  Dermatological  Association. 
The  American  Laryngological  Association. 
The  American  Surgical  Association. 
The  American  Climatological  Association. 
The  Association  of  American  Physicians. 
The  American  Association  of  Genito-Urinary  Sur- 
geons. 
The  American  Orthopedic  Association. 
The  American  Physiological  Society. 
The  Association  of  American  Anatomists. 
The  American  Pediatric  Society. 
The  American  Ophthalmological  Society. 
The  American  Otological  Society. 

There  will  be  two  general  sessions  of  the 
Congress.  The  subject  at  the  first  of  these  to 
be  held  on  Tuesday  afternoon,  will  be  'Bac- 
teriology in  Health  and  Disease,'  and  papers 
will  be  presented  'by  Professor  Theobald  Smith, 
Dr.  S.  J.  Meltzer,  Professor  Harold  C.  Ernst, 
Dr.  Richard  C.  Cabot,  Dr.  Edward  B.  Baldwin, 
Professor  William  S.  Thayer,  Professor  George 
Dock  and  Professor  Simon  Flexner.  At  the 
second  session,  on  Wednesday  afternoon,  the 
program  will  be  as  follows  : 

'  On  Modem  Therapeutics,'  by  Prof.  William  Osier, 
M.D.,  LL.D.,  of  Baltimore,  Md. 

Essay,  'Sociological  Status  of  the  Physician,'  by 
Dr.  Clarence  J.  Blake,  of  Boston,  Mass. 

Poem  *The  Evolution  of  the  Physician,'  by  Dr.  S. 
Weir  Mitchell,  M.D.,  LL.D.,  of  Philadelphia,  Pa. 

Professor  Bowditch  will  give  his  address  as 
president  on  Wednesday  evening,  the  subject 
being,  'The  Medical  School  of  the  Future.' 
This  will  be  followed  by  a  reception  and  there 
will  be  a  banquet  on  Thursday  evening.  The 
separate  societies  will  hold  their  meetings  on 
Tuesday  and  Wednesday  mornings  and  on 
Thursday. 

The  Secretary  of  the  Congress  is  Dr.  W.  H. 
Carmalt,  New  Haven,  Conn. 

THE  BOCIETT   OF  AMERICAN    BACTERIOLOOIBTS. 

At  the  New  Haven  meeting  of  the  American 
Naturalists  during  the  Christmas  holidays,  a 
number  of  the  leading  bacteriologists  of  the 
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country  met,  as  previously  announced  in  this 
Journal,  for  the  purpose  of  forming  a  society  of 
bacteriologists.  As  a  result  of  the  meeting 
there  was  organized  a  society  which  is  the  first 
in  the  country,  and  probably  the  first  in  the 
world,  organized  for  the  distinct  purpose  of 
studying  and  discussing  bacteriological  prob- 
lems. The  society  will  in  general  meet  with 
the  American  Naturalists.  The  opening  meet- 
ing was  very  auspicious,  there  being  over  thirty 
in  attendance.  The  persons  joining  in  the  or- 
ganization of  the  society  included  bacteriologists 
whose  lines  of  study  cover  a  wide  range  of 
subjects.  Among  them  were  those  devoted  to 
the  study  of  pathology;  others  studying  hy- 
giene. Others  again  are  engaged  in  the  inves- 
tigation of  agricultural  topics  and  yet  others 
interested  in  the  industrial  problems  of  bacteri- 
ology. Some  papers  were  also  presented  upon 
purely  biological  aspects  of  bacteria.  The  wide 
range  of  branches  represented  indicates  the  ex- 
tent to  which  bacteriology  has  extended  in 
the  short  years  of  its  existence  as  a  branch  of 
science,  and  plainly  points  out  the  need  of 
some  organization  to  centralize  the  work  and 
bring  to  a  common  point  information  of  mutual 
interest. 

In  addition  to  the  work  of  organization  a 
program  of  papers  was  presented.  A  more 
complete  account  of  these  papers  will  appear  in 
a  later  issue  of  this  Journal. 

The  society  elected  the  following  officers  for 
the  coming  year : 

President,  Professor  W.  T.  Sedgwick,  Haas.  Insti- 
stitate  of  Technology  ;  Vice-President ,  Professor  A. 
C.  Abbott,  University  of  Pennsylvania  ;  Secretary 
and  Treasurer,  Professor  H.  W.  Conn,  Wesleyan  Uni- 
versity ;  Council,  Professor  Theobald  Smith,  Professor 
Harold  Ernst,  Professor  E.  O.  Jordan  and  Dr.  E.  A. 
deSohweinitz. 

Bacteriologists  desiring  information  concern- 
ing the  society  may  apply  to  the  secretary.  Pro- 
fessor H.  W.  Conn,  Middletown,  Connecticut. 

WASHINGTON  ACADEMY  OF  SCIENCES. 

The  by-laws  of  the  Academy  were  modified 
in  May  of  last  year  by  providing  for  a  class  of 
non>resident  members.  A  committee  represent- 
ing each  branch  of  science  was  appointed  to 
consider  the  elegibility  of  men  of  science 
throughout  the  country  for  non-resident  mem- 


bership, and  about  one  hundred  members  of 
this  class  have  been  elected.  It  is  intended 
that  the  Washington  Academy  of  Sciences  shall 
become  national  in  character,  in  so  &r  as  this 
does  not  conflict  with  the  field  of  the  National 
Academy  of  Sciences,  and  the  American  Asso- 
ciation for  the  Advancement  of  Science.  In 
view  of  the  large  number  of*  men  of  science 
engaged  in  the  work  of  the  scientific  bureaus 
of  tbe  Government  and  the  frequent  meetings  of 
scientific  societies  at  Washington,  the  City  has 
especial  claims  to  be  regarded  as  the  chief  sci- 
entific center  of  America,  and  arrangements  are 
contemplated  for  an  annual  scientific  meeting 
under  the  auspices  of  the  Washington  Academy, 
which  will  be  practically  a  congress  of  all  the 
scientific  men  of  the  country. 

At  its  annual  meeting  held  January  17th,  the 
Academy  elected  the  following  officers  : 

President,  Hon.  Chas.  D.  Waloott ;  Viee-PresidenU, 
from  the  Anthropological  Society,  W  J  MoGee ; 
from  the  BiolQgioal  Society,  F.  V.  Coville  ;  from  the 
Chemical  Society,  Dr.  H.  N.  Stokes  ;  from  the  Colam- 
bia  Historical  Society,  Hon.  John  A.  Easson  ;  from 
the  Entomological  Society,  Dr.  Theo.  N.  Gill  ;  from 
the  Geological  Society,  G.  K.  Gilbert ;  from  the 
Medical  Society,  Dr.  S.  C.  Bosey  ;  from  the  National 
Geographic  Society,  Alexander  Graham  Bell ;  from 
the  Philosophical  Society,  Dr.  Geo.  M.  Sternberg ; 
Secretary,  Dr.  Frank  Baker  ;  Ih^easurer,  Bernard  B. 
Green  ;  Managers,  Class  of  190S,  F.  W.  Clarke,  Dr. 
C.  Hart  Merriam,  Whitman  Cross. 

GENERAL. 

The  Geological  Society  of  Great  Britain  will 
this  year  award  its  medals  and  funds  as  follows  : 
The  WoUaston  Medal  to  Dr.  G.  K.  Gilbert,  of 
Washington  ;  the  Murchison  Medal  to  Baron  A. 
E.  l^ordenskiold,  of  Stockholm ;  the  Lyell 
Medal  to  Dr.  J.  E.  Marr,  of  Cambridge  ;  the 
Wollaston  Fund  to  Mr.  G.  T.  Prior ;  the  Mur- 
chison Fund  to  Mr.  A.  Yaughan  Jennings ;  the 
Lyell  Fund  to  Miss  G.  L.  Elles ;  and  the  Bar- 
low-Jameson Fund  to  Mr.  G.  C.  Crick  and  Pro- 
fessor T.  T.  Groom. 

Mr.  Percival  Lowell  of  Boston,  and  Pro- 
fessor D.  P.  Todd  of  Amherst  College,  sailed 
for  Europe  on  January  17th,  and  will  proceed 
to  North  Africa  to  arrange  for  observations  on 
the  total  eclipse  of  the  sun  occurring  on  May 
28th.     Mr.  Lowell's  telescope  and  camera  are 
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probably  the  best  instruments  hitherto  used  in 
each  observations.  Mr.  A.  E.  Douglass  will 
make  simultaneous  observations  under  Mr. 
Lowell's  auspices  in  Georgia. 

PsEBiDENT  Daniel  G.  Oilman  has  been 
Ipranted  a  year's  leave  of  absence  by  the 
trustees  of  the  Johns  Hopkins  University.  He 
will  leave  for  Europe  early  in  the  spring. 

Profebsob  Reginald  A.  Fessenden,  of  the 
electrical  engineering  department  of  the  West- 
em  University  of  Pennsylvania,  has  resigned 
his  chair  to  accept  a  position  in  the  Signal  De- 
partment of  the  United  States  Weather  Bureau, 
at  Washington. 

The  Academy  of  Sciences  at  Belgium  has 
elected  as  foreign  members,  Sir  George  Stokes, 
Sir  John  Murray,  M.  Moissan,  M.  Maupas  and 
President  Jordan. 

The  Royal  Astronomical  Society  of  London 
has  elected  as  foreign  members.  Professor 
George  E.  Hale,  of  Yerkes  Observatory  ;  Pro- 
fessor Robert  Helmert,  of  Berlin  University ; 
Professor  K.  F.  Kustner,  of  the  Bonn  Observa- 
tory ;  and  Dr.  Juan  M.  Thome,  of  the  Argen- 
tine National  Observatory. 

Dr.  Manuel  Anton,  professor  of  anthro- 
pology at  the  University  of  Madrid  and  secre- 
tary of  the  Museum  of  Natural  Sciences,  has 
heen  appointed  acting  director  to  fill  the  va- 
cancy caused  by  the  death  of  Dr.  Andres. 

It  is  gratiiying  to  learn  that  the  manuscript 
of  the  new  edition  of  Coues'  '  Key  to  North 
American  Birds,'  which  has  been  largely  re- 
written and  rearranged  in  conformity  with  the 
classification  and  nomenclature  of  the  American 
Ornithologists'  Union,  was  left  by  Dr.  Coues  in 
a  finished  condition,  and  will  be  published  as 
soon  as  the  new  drawings,  which  are  being 
made  by  Louis  Agassiz  Fuertes,  are  ready.  ' 

Db.  James  Mabtinbau  died  in  London  on 
December  12th,  in  his  ninety-fifth  year.  He 
began  the  study  of  civil  engineering,  but  soon 
tnnied  to  theology  and  philosophy,  and  was 
appointed  professor  of  philosophy  in  Man- 
chester New  College  in  1840.  He  followed  the 
College  to  London  in  1857,  and  became  its 
Principal  in  1869.    Dr.  Martineau  is  well-known 


for  his  writings  on  theology  and  philosophy,  of 
which  one  of  the  most  important  is  *  Types  of 
Ethical  Theory,'  published  in  1885. 

Db.  Willlam  a.  Hammond  died  at  Wash- 
ington on  January  5th.  He  was  at  one  time 
Surgeon  General  of  the  United  States  and  later 
Professor  of  Diseases  of  the  Mind  in  Bellevue 
Medical  College,  New  York. 

The  Auk  announces  the  death  of  two  mem- 
bers of  the  Ornithologists'  Union.  Dr. D.Webster 
Prentiss,  one  of  the  founders,  but  since  1895  a 
corresponding  member,  died  in  Washington  on 
November  19th.  He  was  best  known  for  his 
contributions  to  medicine,  but  published  in  con- 
junction with  Dr.  Coues  a  list  of  birds  ascer- 
tained to  inhabit  the  District  of  Columbia.  Mr. 
W.  W.  Colburn,  an  associate  member  of  the 
Union  died  in  Springfield  on  October  17th  last. 
He  had  been  principal  of  the  high  schools  at 
Manchester  and  Springfield,  and  did  much  to 
promote  the  study  of  natural  history.  He  had 
published,  in  conjunction  with  Mr.  B.  O.  Mor- 
ris, a  list  of  203  species  of  wild  "birds  observed 
in  Forest  Park,  Springfield,  Mass. 

Wb  regret  also  to  record  the  death  on  Jan- 
uary 14th  of  Mr.  W.  T.  Suffolk,  treasurer  of  the 
Boyal  Microscopical  Society  of  Great  Britain. 

Mb.  Andbew  Cabnboie  has  given  $50,000 
for  a  library  in  East  Orange,  on  condition  that 
a  site  be  provided  and  $5,000  contributed 
annually  for  its  support.  A  similar  offer  has 
been  made  to  the  City  of  York,  Pa.,  and 
$40,000  has  been  offered  to  the  City  of  Coving- 
ton, Ky.,  on  the  same  conditions. 

Mb.  M.  L.  Delafield,  Jr.,  of  New  York 
City,  has  qualified  as  the  first  patron  of  the 
Botanical  Society  of  America  by  giving  $250  to 
the  Society. 

A  bill  has  been  introduced  in  the  Assembly 
at  Albany  appropriating  $30,000  to  allow  the 
State  Engineer  and  Surveyor  to  continue  to 
cooperate  with  the  Director  of  the  United  States 
Geological  Survey  in  making  a  topographic 
survey  and  map  of  the  State  of  New  York. 

Bt  direction  of  the  secretary  of  war,  a  board 
of  medical  officers,  to  consist  of  First  Lieutenant 
Jere  B.  Clayton,  assistant  surgeon,  U.  S.  A.  ; 
First  Lieutenant,  Richard  P.  Strong,  assistant 
surgeon,  U.  S.  A.,  and  Acting  Assistant  Sur- 
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geon,  Joseph  J.  Curry,  XT.  S.  A. ,  has  been  ap- 
pointed to  meet  at  one  of  the  general  hospitals 
in  or  near  Manila,  for  the  purpose  of  stud3ring 
tropical  diseases  in  the  Philippine  Islands. 

Db.  E.  R.  Hodge,  pathologist  at  the  United 
States  Army  Medical  Museum,  Washington, 
D.C.,  has  left  for  Manila  for  the  purpose  of  se- 
curing for  that  institution  such  pathological 
specimens  as  may  result  from  active  hostilities 
and  the  occupation  of  a  tropical  country. 

We  learn  from  the  Botanical  Oazette  that  the 
city  of  Philadelphia  has  acquired  the  dwelling 
and  part  of  the  grounds  which  belonged  to 
James  Logan  (1674-1751),  with  Penn  one  of  the 
founders  of  Pennsylvania,  and  a  botanist  of 
note,  after  whom  Loganiaj  the  type  of  the 
Loganiacese,  ^was  named  by  Robert  Brown. 
The  property  will  be  known  as  Stenton  Park, 
the  original  name  of  the  Logan  estate,  as  there 
is  already  a  Logan  Square  in  the  city. 

Plans  have  now  been  submitted  for  the  new 
building  of  the  American  Geographical  Society, 
New  York  City,  to  be  erected  on  West  81st 
street,  opposite  the  American  Museum  of  Nat- 
ural History.  The  estimated  cost  of  the  build- 
ing is  $100,000.  The  facades  will  be  of  brick, 
granite,  and  terra  cotta.  An  ornamental  bal- 
cony of  carved  stone  will  have  a  place  over  the 
central  entrance,  with  pilasters  on  either  side. 
Two  lamp-posts  supporting  globes  will  be  put 
up  at  the  entrance.  Beneath  the  top  tier  of 
windows  will  be  blocks  of  stone  with  the  names 
of  Columbus,  Marco  Polo,  and  Magellan.  The 
first  floor  will  contain  the  lecture  hall,  while 
the  library  will  take  up  the  second  story. 

At  the  first  meeting  of  the  Paris  Academy 
of  Medicine  for  the  present  year,  the .  prizes  to 
be  awarded  in  1900,  1901  and  1902  were  an- 
nounced. The  prizes  for  the  present  year  num- 
ber 36,  and  vary  in  value  from  800  to  6000 
francs.  They  are,  with  a  few  exceptions,  open 
to  foreigners,  but  the  manuscripts  or  printed 
works  must  be  written  in  French  or  Latin. 
They  must  be  presented  not  later  than  Febru- 
ary 1st  of  each  year. 

The  fiftieth  anniversary  of  the  foundation 
of  the  Paris  Society  of  Biology  was  celebrated 
on  December  24th.  As  part  of  the  ceremonies, 
a  commemorative  tablet  in  honor  of  Claude 


Bernard,  one  of  the  founders  of  the  Society 
and  its  second  president,  was  unveiled  in  his 
old  laboratory  in  the  College  de  France.  An 
address  in  honor  of  Bernard  was  made  by  M. 
d' Arson val,  his  successor  in  the  chair  of  medi- 
cine. Addresses  commemorating  the  anniver- 
sary of  the  Society  were  made  by  the  Presi- 
dent, Professor  Bouchard,  and  by  the  Greneral 
Secretary,  M.  Gley.  M.  Leygues,  the  minister 
of  public  instruction,  named  as  officers  of  the 
legion  of  honor.  Professor  Mathias  Duval,  M. 
Gr6haut,  the  chemist,  and  M.  Capitan,  secre- 
tary of  the  Society. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

A  memorial  has  been  presented  to  the  Mary- 
land House  of  Representatives  asking  for  a 
continuation  of  the  appropriation  of  $50,000 
per  annum  for  the  Johns  Hopkins  University. 

Pbbsident  Tucker,  speaking  before  the 
Dartmouth  Alumni  Association  of  Boston,  is 
reported  to  have  said,  that  during  the  year  six 
professors,  six  assistant  professors  and  three 
instructors  had  been  added  to  the  faculty  of 
Dartmouth  College,  and  that  the  number  of 
students  had  been  increased  by  60.  The  Wilder 
physical  laboratory  completed  during  the  year 
was  said  to  be  the  best  equipped  in  New  Eng- 
land. Gifts  amounting  to  $150,000  had  been  re- 
ceived during  the  year  in  addition  to  $300,000 
given  by  Amos  Tuck.  President  Tucker  wishes 
to  collect  $1,000,000  to  celebrate  the  100th  anni- 
versary of  the  graduation  of  Daniel  Webster 
firom  Dartmouth  College. 

A  COMMITTEE  has  been  appointed  to  enquire 
into  the  question  of  establishing  a  university 
college  for  North  Staffordshire,  England,  and 
report  in  favor  of  trying  to  collect  £20,000  for 
a  building. 

It  is  reported  that  President  Ayres  of  the 
University  of  Cincinnati  will  recommend  the 
discharge  of  the  entire  faculty  of  that  institu- 
tion at  the  end  of  the  present  college  year,  as  a 
remedy  for  the  troubles  that  have  existed  for  & 
long  time. 

Professor  F.  A.  C.  Perrike  has  resigned 
from  the  chair  of  electrical  engineering  in 
Stanford  University. 
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ELLIOTT  COVES. 

Elliott  Coues,  the  eminent  ornithologist, 
died  at  Johns  Hopkins  Hospital,  Baltimore, 
Md.,  December,  25,  1899,  at  the  compara- 
tively early  age  of  57  years.  Dr.  Cones 
was  bom  in  Portsmouth,  N.  H.,  September 
9,  1842.  In  1853  his  father,  Bamael  El- 
liott Cones,  removed  with  his  family  to 
Washington,  D.  C,  where  Dr.  Cones  was 
edncated.  He  was  fitted  for  college  at  the 
Jesuit  Seminary,  now  known  as  Oonzaga 
College,  and  in  1857  entered  what  is  now 
the  Columbian  University,  taking  his  de- 
gree of  A.  B.  in  1861,  and  his  medical  de- 
gree in  1 863,  and  receiving  later  from  the 
same  institution  the  honorary  degrees  of 
M.  A.,  and  Ph.D.  While  yet  a  medical  stu- 
dent he  was  enlisted  as  a  medical  cadet,  and 
soon  after  graduation  was  appointed  assist- 
ant surgeon  in  the  United  States  Army, 
his  first  station  being  Fort  Whipple,  Ari- 
zona. Later  he  was  assigned  to  Fort  Macon, 
North  Carolina,  and  afterwards  to  Fort 
McHenry,  Baltimore.  In  1873  he- was  or- 
dered to  Fort  Randall,  Dakota,  and  thence 
assigned  as  surgeon  and  naturalist  to  the 
United  States  Northern  Boundary  Commis- 
sion, which  surveyed  the  line  of  the  forty- 
ninth  parallel  from  the  Lake  of  the  Woods 
westward  to  the  Bocky  Mountains.  The 
following  six  years  were  spent  in  Washing- 
ton, the  first  two  in  the  preparation  of  the 
scientific  report  of  the  Northern  Boundary 
Survey,  on  the  conclusion  of  which  he  was 
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detailed  as  secretary  and  nataralist  of  the 
United  States  Geological  and  Geographical 
Survey  of  the  Territories,  under  the  late 
Dr.  F.  v.  Hayden.  In  1880  he  was  a^ain 
ordered  to  Arizona,  but  the  duties  of  a  post- 
surgeon  on  the  frontier  were  so  incompatible 
with  the  prosecution  of  the  scientific  work 
he  had  then  in  hand  that,  failing  to  receive 
a  more  favorable  assignment,  he  resigned 
his  army  commission  in  order  to  devote 
his  whole  attention  to  scientific  pursuits. 
From  1881  till  his  death  he  resided  in 
Washington,  making,  however,  in  recent 
years,  several  long  journeys  to  the  West 
and  Southwest  to  aid  his  editorial  re- 
searches in  connection  with  the  early  ex- 
ploration of  our  trans- Mississippi  territory. 
For  ten  years,  beginning  with  1877,  he  filled 
the  chair  of  Anatomy  at  the  National  Med- 
ical College  in  Washington. 

Dr.  Coues  doubtless  inherited  from  his 
father,  who  wrote  several  notable  specula- 
tive works  on  physical  science,  his  strong 
love  for  scientific  research.  His  residence 
in  Washington  during  his  early  years 
brought  him  into  close  contact  with  the 
late  Professor  Baird,  of  whom  he  was  a 
pupil  and  ardent  admirer,  and  who  directed 
Coues's  early  ornithological  efforts.  His 
very  first  papers,  published  while  he  was 
still  a  youth  of  eighteen,  took  the  form  of 
technical  monographs,  and  would  have 
been  creditable  to  a  far  more  experienced 
hand.  His  '  Monograph  of  the  Tringecz  of 
North  America'  and  his  ^  Monograph  of  the 
Genus  ^EgiothuSf  with  Descriptions  of  New 
Species,'  both  appeared  in  1861,  and  in 
thoroughness  of  research  and  in  method  of 
presentation  foreshadow  the  author's  sub- 
sequent eminence  in  the  ornithological 
field.  These  were  quickly  followed  by  his 
'  Synopsis  of  the  North  American  Forms  of 
ColymbidcR  and  PodidpidoB  ^  (1862);  *  Re- 
vision of  the  Gulls  and  Terns  of  North 
America'  (1862)  ;  '  Critical  Review  of  the 
ProceUariida'  (1864-1866),  and  his  '  Mon- 


ograph of  the  AlddcB '  (1868).  In  the  sam- 
mer  of  1860  he  made  a  trip  to  Labrador, 
which  served  as  the  basis  of  his  notes  on 
the  *  Ornithology  of  Labrador'  (1861),  and 
later  his  residence  at  various  army  posts, 
both  in  the  East  and  in  the  West,  gave  him 
a  wide  field  experience,  which  he  did  not 
fail  to  utilize  to  the  utmost. 

During  the  twenty  years  from  1861  to 
1881  he  published  300  works  and  papers, 
mostly  ornithological,  and  probably  as  many 
more  between  this  latter  date  and  the 
time  of  his  death.  Although  his  orni- 
thological writings  relate  mainly  to  North 
American  birds,  they  also  include  the 
science  in  its  broadest  sense.  He  also 
published  a  number  of  special  monographs 
on  various  families  of  North  American 
mammals.  His  contributions  to  the  '  Cen- 
tury Dictionary,'  representing  about  seven 
years  of  his  best  work,  include  some  40,000 
entries  which  he  either  edited  or  contrib- 
uted, he  having  editorial  charge  of  the  sub- 
jects, General  Zoology,  Biology,  and  Ck>m- 
parative  Anatomy.  Another  important 
literary  undertaking  that  absorbed  the  en- 
ergies of  his  later  years,  also  outside  of 
ornithology,  was  the  editing  of  the  original 
Lewis  and  Clark  '  Journals,'  Pike's  *  Ac- 
count '  of  his  journey  to  the  Rocky  Moun- 
tains, Fowler's  '  Journal,' and  Larpenteur's 
'  Personal  Narrative.'  These  works  are  of 
the  highest  interest,  relating  as  they  do  to 
the  early  exploration  of  western  North 
America,  and  have  been  edited  and  anno- 
tated by  Coues  from  the  original  documents, 
with  a  thoroughness  and  minuteness  of  de- 
tail that  adds  greatly  to  their  value  and 
interest. 

Among  Dr.  Coues's  more  important  spe- 
cial works  may  be  mentioned  the  following  : 
'  Key  to  North  American  Birds,'  1872,  en- 
tirely rewritten  and  republished  in  1884; 
*  Field  Ornithology,'  1874 ;  '  Birds  of  the 
Northwest,'  1874 ;  'Fur-bearing  Animals,' 
1877 ;   '  Monographs    of   North   American 


C^TBBUABT  2,  1900.] 


SCIENCE 


163 


Bodentia '  (with  J.  A.  Allen),  1877 ;  *  Birds 
ofthe  Colorado  Valley,'  1878;  *  Bibliography 
of  Ornithology,'  various  installments,  1878- 
1880  ;  *  New  England  Bird  Life '  (with  W. 
A  Steams),  1882  ;  '  Dictionary  and  Oheck- 
List  of  North  American  Birds,'  1882.  For 
four  years  he  edited  the  pablications  of 
the  Hayden  Survey.  Unfortunately  only  a 
gmall  portion  of  his  invaluable  'Bibliography 
of  Ornithology '  was  ever  published,  but 
the  published  part  has  been  of  the  greatest 
80rvice  to  all  workers  on  American  birds, 
to  which  these  portions  mainly  relate. 
.  No  work  doubtless  has  had  such  a  benefi- 
o^ot  influence  upon  the  progress  of  Amer- 
ican ornithology  as  Goues's  '  Key,'  origi- 
nally published  in  1872,  and  republished  in 
1884  as  a  practically  new  work.  During 
the  last  two  years  it  has  again  been  re- 
written, and  again  transformed  and  brought 
down  to  date ;  we  understand  the  manu- 
spripts  were  left  in  such  condition  that  the 
work  will  soon  go  to  press,  and  will  doubt- 
lees  prove  a  lasting  monument  to  the  in- 
dustry and  skill  of  its  gifted  author. 

Dr.  Ck)ues  was  not  lacking  in  scientific 
honors.  In  1877  he  was  elected  a  member 
of  the  National  Academy  of  Sciences  ;  he 
was  also  a  member  of  all  the  more  prom- 
inent American  scientific  societies,  and 
of  many  foreign  academies  and  societies. 
He  was  one  of  the  founders  of  the  Amer- 
ican Ornithologists'  Union,  at  one  time  its 
president,  and  always  a  member  of  its 
council  and  more  important  committees. 
He  took  a  most  earnest  interest  in  its  wel- 
fare and  fame,  and  always  viewed  with  sat- 
isfaction and  pride  his  share  in  its  organ- 
ization and  achievements,  and  his  death 
will  be  held  as  a  personal  loss  to  his  fellow 
members. 

As  I  have  said  elsewhere  (Auk,  January, 
1900,  p.  91),  Dr.  Goues,  as  an  all-around 
ornithologist,  occupied  a  position  of  first- 
lank  among  the  cultivators  of  this  science. 
His  influence  upon  the  progress  of  technical 


ornithology  in  America  is  only  second  to 
that  of  Baird ;  as  a  popular  writer  00  birds 
he  was  without  a  peer.  His  rare  literary 
gifts  rendered  him  a  fluent  and  impressive 
speaker,  and  a  writer  of  exceptional  read- 
ability and  originality  of  expression.  His 
activity  was  prodigious  and  his  capacity 
for  work  phenomenal.  Though  impulsive 
and  at  times  somewhat  erratic,  he  had 
many  admirable  tmits,  which  none  can  so 
well  appreciate  as  those  who  knew  him 

most  intimately. 

J.  A.  Allek. 


THE   NEW  DEPABTMEm    OF    VESTEBRATB 
PALEONTOLOGY  OF  THE  CABNEQIE 

MUSEUM. 

The  organization  of  this  department  in 
the  Carnegie  Museum  during  the  past  year 
has  marked  an  important  advance  in  the 
history  of  this  young  and  growing  institu- 
tion. The  unequaled  facilities  which  the 
western  portions  of  our  country  afibrd  for 
the  pursuit  of  this  important  branch  of  sci- 
ence have  now  come  to  be  fully  appreciated, 
and  have  within  the  past  few  years  resulted 
in  giving  to  this  study  an  impetus  which  a 
few  years  ago  was  totally  unknown. 

The  remarkable  consecutiveness  of  this 
life  record,  together  with  its  richness  in 
vertebrate  remains,  especially  in  the  Meso- 
sBoic  and  the  Tertiary  rocks,  has  permitted 
the  gathering  of  collections  of  inestimable 
value  when  we  consider  what  they  con- 
tribute to  the  solution  of  some  of  the  great 
problems  in  biology. 

It  has  always  seemed  to  me  that  our 
leading  institutions  have  been  unusually 
slow  to  recognize  the  value  and  importance 
of  these  collections,  more  especially  when 
it  is  remembered  that  the  greatest  develop- 
ment of  the  science  has  taken  place  in  this 
country  and  has  formed  such  a  conspicuous 
feature  of  American  achievement  in  scien- 
tific investigation.  The  addition  of  a  new 
B(iember  to  the  comparatively  limited  circle, 
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capable  of  pnrsaing  the  sobject  in  a  oom- 
prehensive  way  is  always  a  welcome  event 
in  science,  and  the  nnnsually  anspicions  cir- 
camstances  under  which  this,  the  youngest 
member  of  the  fraternity,  enters  the  list  to 
compete  for  honors  gives  promise  of  sub- 
stantial additions  to  our  knowledge  in  this 
line  of  research. 

In  conformity  with  the  special  wishes  of 
the  founder  of  the  Institute,  Mr.  Andrew 
Carnegie,  the  department  was  duly  estab- 
lished during  the  early  part  of  last  year. 
The  present  force  is  as  yet  small,  but 
this  will  in  all  probability  be  augmented 
from  time  to  time,  as  occasion  requires,  and 
as  the  necessary  space  for  the  proper  in- 
stallation of  the  collections  is  secured. 

The  purpose  of  the  department  is  the 
formation  of  a  general  collection  illustra- 
tive of  extinct  vertebrate  life  from  its  earl- 
iest appearance  up  to  the  present  period. 
This  we  hope  to  secure  partly  by  purchase, 
but  largely  through  expeditions  into  the 
various  fossil-bearing  horizons  wherever 
such  can  be  undertaken  with  reasonable 
promise  of  success. 

The  first  expedition  of  this  kind  which 
was  undertaken  into  the  Jurassic  forma- 
tions of  Wyoming  has  recently  been  com- 
pleted, and  the  success  attending  this  pre- 
liminary effort  has  been  very  gratifying 
indeed.  The  party  consisted  of  the  writer, 
in  charge,  Mr.  W.  H.  Reed  and  Mr.  Arthur 
Ooggeshall,  assistants,  together  with  two 
laborers.  A  month  was  spent  in  the  early 
part  of  the  season  prospecting  in  the  vicin- 
ity of  the  '  Freeze  Out '  Range,  on  the  west- 
em  part  of  the  great  Laramie  plain,  Wyom- 
ing, where  comparatively  few  specimens  of 
interest  were  obtained.  Early  in  July  the 
Lower  Sheep  Greek  Basin,  in  the  north- 
western corner  of  Albany  county,  was  vis- 
ited by  the  party,  and  a  new  field  of  unusual 
richness  was  discovered. 

That  which  will  prove  of  the  greatest 
scientific  interest  and  value  in  the  collection. 


secured  in  this  place,  is  the  larger  part  of  the 
skeleton  of  an  herbivorous  dinosaur,  which 
was  at  first  thought  to  belong  to  the  genus 
Diplodocus.  Of  this  almost  the  entire  series 
of  presacral  vertebrsB,  the  sacrum,  and  some 
fourteen  or  fifteen  of  the  proximal  caudals 
were  secured.  There  are  also  a  complete  set 
of  ribs,  a  scapula,  coracoid,  and  sternum,  a 
complete  pelvic  girdle  lacking  one  ilium, 
and  one  complete  femur ;  all  in  a  most  ex- 
cellent state  of  preservation.  The  remain- 
der of  the  limbs  and  the  skull  were  not 
found,  but  there  is  much  reason  to  believe 
that  further  excavation  will  bring  them  to 
light.  No  extended  search  was  undertaken 
in  view  of  the  small  force  and  the  compara- 
tive lateness  of  the  season  when  the  other 
parts  of  the  skeleton  had  been  made  ready 
for  shipment. 

This  material,  at  the  present  writing,  is 
but  partially  worked  out  and  prepared  for 
study  and  exhibition  ;  but  from  the  material 
already  prepared  it  would  appear  that  the 
genus  which  it  represents  is  most  nearly 
allied  to,  if  not  identical  with  that  described 
by  Professor  Marsh  from  the  Black  Hills, 
South  Dakota,  under  the  name  of  Baro^ 
8auru8,  If  it  should  transpire  that  it  be- 
longs to  DlplodocuSy  which  is  somewhat 
doubtful,  it  will  prove  very  acceptable  in 
that  it  will  supply  us  with  nearly  all  the 
missing  parts  of  the  skeleton  of  this  inter- 
esting group  of  dinosaurs.  Should  it,  on 
the  other  hand,  prove  to  be  a  species  of 
Baro8auru8j  it  will  be  yet  still  more  inter- 
esting, since  the  genus  is  known  from  but 
a  few  fragments  of  caudal  vertebrae,  at  least ' 
so  far  descnbed. 

One  other  specimen,  which  is  certainly 
that  of  DiplodocuSf  was  secured,  in  which  a 
few  characteristic  bones  of  the  skeleton  are 
represented.  Other  specimens  include  con- 
siderable parts  of  the  skeleton  of  BrorUo- 
saurus,  among  which  is  an  exceptionally  per- 
fect hind  limb,  most  beautifully  preserved. 
This  will  enable  us  for  the  first  time  to  fix 
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definitely  the  organization  of  the  hind  foot 
of  this  rather  abnndant  groap  of  the  Saaro- 
podous  dinosaurs.  A  description  of  this 
limb,  with  some  excellent  illustrations,  will 
soon  be  published  in  the  American  Journal 
•/  Seienee.  Still  another  specimen  of  great 
interest,  from  the  underlying  marine  bed, 
includes  a  part  of  the  skeleton  with  a  well 
preserved  skull,  of  the  rare  and  curious 
toothless  iohthyosaur  {Baptanodon),  origi- 
nally described  by  the  late  Professor  Marsh. 
Besides  these,  many  other  specimens  ^ere 
collected,  the  importance  and  scientific 
▼alae  of  which  cannot  be  fully  determined 
antil  they  are  worked  out  and  made  ready 
for  study. 

The  preparation  of  this  material  is  under 
the  skilful  direction  of  Mr.  Arthur  Ck)gge- 
ehall,  who  was  for  some  years  connected 
with  the  American  Museum  of  Natural 
History  in  New  York,  under  the  tutorship 
of  that  veteran  preparateurj  Mr.  Adam  Her- 
mann. The  material  is  being  rapidly 
broQght  into  shape  for  study  and  exhibition 
and  by  the  time  the  new  paleontological 
hall  is  ready  for  occupancy,  we  hope  to  have 
a  good  representation  of  Jurassic  dinosaurs 
at  least. 

The  department  has  been  exceedingly 
fortanate  of  late  in  securing  the  services  of 
Mr.  0.  A.  Peterson,  late  of  Princeton  XJni- 
versity,  and  previous  to  that  of  the  Amer- 
ican Museum  and  the  XT.  S.  Geological  Sur- 
vey, as  chief  assistant  curator  of  the 
department.  Mr.  Peterson's  skill  and  en- 
ergy as  a  collector  of  vertebrate  fossils,  as 
well  as  his  extensive  knowledge  of  the  fos- 
sil-bearing horizons  of  our  western  fields, 
are  well  known ;  he  brings  to  bear  a  ripe 
experience  (oftimes  too  lightly  valued  in 
the  making  of  a  paleontological  collection) 
which  cannot  fail  to  be  of  the  greatest  ad- 
vantage to  the  department  in  the  acquisi- 
tion of  materials. 

The  work  for  the  coming  season  will  in- 
clude, besides  the  continuance  of  the  unfin- 


ished exploration  in  the  Jurassic,  two  other 
horizons,  which  will  necessitate  practically 
three  separate  expeditions.  From  these 
sources  it  is  hoped  to  augment  the  collec- 
tions very  considerably  during  the  present 
year. 

It  has  been  stated  recently  in  the  columns 
of  SciBNGB  that  the  establishment  of  this 
department  in  the  Carnegie  Museum  was 
due  to  the  supposed  discovery  of  a  dinosaur 
of  extraordinary  proportions  in  Wyoming, 
in  1898,  by  Mr.  Beed.  While  it  may  be 
true  that  the  newspaper  accounts  published 
at  the  time  may  have  hastened  action  in 
the  matter,  yet  I  know  it  to  be  a  fact  that 
ever  since  the  founding  of  the  Institute, 
Mr.  Carnegie  has  had  it  in  mind  to  bring 
together  a  first-class  collection  of  verte- 
brate fossils  as  a  part  of  the  Museum  ex- 
hibit. This  is  not  at  all  surprising  when 
it  is  known  that  he  had  an  intimate  per- 
sonal acquaintance  with  both  Professor 
Huxley  and  Professor  Marsh,  than  whom, 
perhaps,  no  greater  exponents  of  the  sub- 
ject could  have  been  found,  whose  opinions 
and  discoveries  were  calculated  to  make  a 
more  profound  impression  upon  his  mind 
relative  to  the  importance  and  value  of 
such  collections  for  the  general  advance- 
ment of  biological  knowledge. 

The  broad  basis  upon  which  he  has 
chosen  to  establish  this  undertaking,  to- 
gether with  the  liberal  financial  support 
which  he  grants  to  it,  are  sufficient  evi- 
dences in  themselves  if  no  others  could  be 
had,  that  its  inception  was  not  due  to  a 
ridiculously  exaggerated  newspaper  account 
of  a  bogus  discovery,  but  to  a  well-con- 
ceived plan  to  carry  into  execution  an  im- 
portant step  in  the  growth  of  the  Insti- 
tute. It  must  be  assumed  that  in  thus 
establishing  and  liberally  endowing  a  de- 
partment of  learning  and  scientific  investi- 
gation of  such  a  character,  one  whose  re- 
sults are  destined  to  enter  so  deeply  into 
the  foundations  of  our  future  philosophy, 
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he  was  not  altogether  utimindfiil  of  the  fkct 
that  he  would  be  erecting  a  monument 
to  himself  which  will  endure  as  long  as 
science  is  cultivated.  Let  us  hope  that 
these  expectations  may  be  realized  with  the 
fullest  measure  of  success. 

J.  L.  WOBTMAN, 

Curator  Dept.  Vertebrate  PaJteontology. 


AN  INTERNATIONAL  PLAN  FOB  THE  FUTURE 
STUDY  OF  THE  VARIA  TION  OF  LA  TITUDE. 

Up  to  the  present  time  the  study  of  the 
yariations  of  latitude,  first  observational )y 
proved  by  Dr.  Kustner,  of  Berlin,  and  de- 
veloped by  the  investigations  of  Dr.  Chand- 
ler, has  been  the  result  of  the  work  of  ob- 
servers who  have  been  specially  interested 
in  this  subject. 

The  stations  have  not  been  well  distrib- 
uted for  a  thorough  investigation  of  the  in- 
teresting problem,  because  they  have,  as  a 
rule,  been  centered  near  large  observatories 
dealing  with  other  astronomical  matters, 
when  they  should  be  less  in  clusters,  and 
spread  over  larger  but  uniform  arcs  of 
longitude. 

The  International  Geodetic  Association 
in  the  year  1898  formulated  a  plan  which 
went  into  operation  on  January  1,  1900. 
The  aim  of  the  Association  has  been  to  put 
in  service  four  stations,  on  the  same  parallel 
of  latitude,  and  as  well  distributed  around 
the  earth  as  possible. 

The  four  stations  chosen,  their  latitude 
and  the  longitude  east  or  west  from  Green- 
wich are  as  follows : 

Miznaftwa,  Japao,  Lat.  39«»  08'  07'^,  UV  E.  L. 

Garloforte,  Italy        "  39*»  08'  12'',  9*»       '* 

Gaithenbarg,  Md.    "  39*»  08'  10",  77*»  W.  L. 

Ukiah,  Calif.             "  39*»  08'  12",  123*»        " 

As  one*  second  of  arc  expresses  about  100 
feet  for  difierences  of  distance  near  the 
above  latitude,  it  will  be  seen  that  all  the 
stations  are  within  the  limit  of  500  feet  of 
being  on  the  same  parallel  line. 

Professor  Porter's  observatory  at  Cincin- 


nati, Ohio,  happens  to  be  very  near  the 
chosen  latitude,  and  he  will  also  engage  in 
the  work,  having  volunteered  to  do  so. 

It  is  also  expected  that  a  station  will  be 
established  by  the  Russian  government  near 
a  city  called  Tcharjui,  and  its  longitude  is 
64^  east.  This  observing  station  is  espe- 
cially important,  for  it  places  one  between 
Mizusawa  and  Garloforte,  and  187^  from 
Ukiah. 

In  the  past,  many  of  the  astronomers  who 
have  given  for  the  use  of  the  student  the 
data  necessary  for  a  discussion  of  the  varia- 
tion of  latitude,  have  made  their  observa- 
tions conform  to  obtaining  a  correction  to 
the  Constant  of  Aberration  from  the  same 
material. 

The  International  Association  intends 
that  the  series  of  observations  which  it  has 
just  inaugurated  shall  be  made  for  the  dis- 
tinct purpose  of  deriving  the  latitude  varia- 
tion only. 

Dr.  Albrecht,  of  the  Geodetic  Service  of 
Germany,  has  been  greatly  inti^rested  in 
formulating  the  plan  of  work,  and  has  se- 
lected twelve  groups,  each  containing  eight 
pairs  of  stars.  While  this  is  in  hand 
Professor  Helmert  has  advised  that  each 
group  contain  two  pairs  of  large  zenith  dis- 
tance, as  much  as  60^. 

Professor  Doolittle,  at  Philadelphia,  and 
Dr.  Davis  and  Professor  Bees,  of  New  York, 
as  well  as  other  observers,  have  noticed  in 
a  night's  work  often  an  anomalous  condi- 
tion presenting  itself  in  which  every  pair 
would  clearly  indicate  an  abnormal  change 
of  as  much  as  a  second  of  arc  from  previous 
and  following  night's  results. 

Professor  Helmert's  idea  is  to  intro- 
duce these  extra  pairs  to  see  if  the  caase 
for  these  marked  changes  would  be  more 
pronounced  in  those  pairs  of  larger  zenith 
distance. 

All  the  stations  are  to  nse  the  zenith 
telescope.  The  instrument  has  been  made 
by  Wanschaff,  and  has  an  l^perture  of  )^ 
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little  over  four  inohes,  and  fifty-one  inches 
focal  length. 

The  method  seems  to  be  ideal,  beoanse 
each  station  will  use  identically  the  same 
Teference  points  in  the  sky  to  determine  the 
diHfeanoe  from  each  to  the  zenith,  and  what- 
ever errors  of  absolute  place  each  star  or 
pair  of  stars  may  have,  it  cannot  influence 
the  result,  for  all  use  the  same  stars. 

As  they  will  all  be  reduced  from  the  mean 
year  to  date  of  observation  with  the  same 
constants,  the  only  error  that  can  in  any 
way  influence  or  mask  the  small  variation 
of  latitude  is  the  proper  motion  that  may 
obtain  to  each  star,  or  each  pair  of  stars. 
If  any  of  the  stars  have  large  proper  mo- 
tion,  the  continued  latitude  derived  from  a 
pair  thus  affected  will  be  either  an  increas- 
ing or  decreasing  latitude  from  that  obtained 
from  other  pairs. 

The  completion  of  this  plan  in  which 
the  stations  will  be  kept  in  operation,  both 
by  the  German  Geodetic  Service,  our  own 
Coast  Survey  and  the  Russian  government, 
places  it  upon  a  plane  to  sift  to  the  utmost 
the  hidden  truths  of  the  problem,  and 
makes  possible  the  determination  by  a  long 
series  of  observations,  if  such  is  possible, 
the  real  value  of  the  terms  in  the  variation 
of  latitude,  and  if  they  can  be  satisfied  by 
any  law  of  prediction  as  to  the  future  move- 
ment of  the  pole. 

Oeo.  a.  Hill. 
Naval  Obsbbvatobt, 

WASmNOTON,  D.  C. 
THE  AMERICAN  MORPHOLOGICAL  SOCIETY. 

Thb  American  Morphological  Society  held 
its  tenth  annual  meeting  at  New  Haven, 
Gonn.,  December  27  and  28, 1899.  Among 
the  items  of  business  transacted  may  be 
noted  the  election  of  Dr.  H.  L.  Brnner,  Dr. 
O.  A.  Drew,  Dr.  C.  B.  Eastman,  Dr.  G.  H. 
EigMimann,  Dr.  J.  T.  Graham,  Dr.  J.  B. 
Johnston,  Dr.  F.  0.  Waits  and  Miss  L.  B. 
Wallaee  to  membership  in  the  Society; 
the  eleelaoii  of  the  following  officers 


for  the  year  1900 :  Presidmt,  T.  H.  Morgoa ; 
Vice^PreMent,  H.  G.  Bumpus ;  Secretary^ 
Treasurer,  J.  S.  Kingsley ;  Members  of  Exeeu' 
iive  Committee,  F.  B.  Liliie,  Jacob  Beighard. 

The  following  are  abstracts  of  the  papers 
read  before  the  Society : 

The  homologies  of  the  ear  bones:  J.  S.  Kingslbt. 
The  chief  points  in  the  paper  are  the 
recognition  of  a  distinct  skeletal  element 
between  hyoid  and  mandibular  arches 
which  in  the  reptiles  forms  the  eztra- 
columella  and  in  the  mammals  the  manu- 
brial  portion  of  the  malleus.  In  this  ele- 
ment wad  recognized  the  branchial  arch  of 
a  segment  which  has  been  pointed  out  in 
this  region  from  the  evidence  of  somites, 
neuromeres,  cranial  nerves,  etc.  The  author 
maintained  the  identity  of  quadrate  with 
incus,  articular  with  the  body  (caput)  of 
malleus  and  claimed  that  no  matter  what 
view  one  took  of  the  homologies  of  the 
•ossicles  of  the  middle  ear,  they  were  forced 
to  admit  that  the  articulation  of  the  lower 
jaw  in  the  mammals  was  not  homologous 
with  the  articulation  of  the  mandible  in 
the  lower  vertebrates.  It  was  pointed  out 
that  the  evidence  for  a  reptilian  ancestry 
of  the  mammals  did  not  stand  analysis,  and 
that  the  origin  of  the  group  must  be  sought 
in  primitive  st^ocephals. 

The  foramina  of  the  scaprda:  J.  8.  Kinqslet. 
In  embryo  pigs  18  to  60  mm.  long,  the 
dorsal  crest  of  the  scapula  presents  four  for- 
amina through  which  pass  dorsal  nerve8,aris- 
ing  from  the  second  to  fifth  thoracic  ganglia, 
and  passing  directly  to  the  skin.  These 
were  regarded  .as  possibly  indicating  that 
the  scapula  was  made  up  of  metameric  parts, 
and  it  was  pointed  out  that  these  results 
were  in  full  accord  with  the  recent  studies 
of  Bolk  upon  the  muscles  of  the  shoulder 
girdle.  They  might  be  interpreted  as  ad- 
verse to  Oegenbaur's  views  as  to  the  origin 
of  the  girdles. 
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On  the  devdopmenl  and  t/uyrphology  of  the  ao- 
tuai  skeleton  of  vertebrates:     Chables   S. 

MiNOT. 

« 

The  author  reported  observations  upon 
the  embryos  of  man  and  other  mammals, 
of  the  chick,  and  of  fishes,  which  demon- 
strate the  existence  of  a  continuous  carti- 
laginous perichordal  rod,  for  which  the 
term  ehondrostyle  is  proposed.  The  chon- 
drostyle  is  probably  the  primitive  stage, 
out  of  which  the  chondrocranium  is  de- 
veloped where  there  are  no  myotomes,  and 
out  of  which  vertebral  arches,  and  later  ver- 
tebral bodies  are  developed,  where  the 
myotomes  are  persistent. 

The  arrangement  of  the  mammary  glands  in 
litters  of  unborn  pigs :    O.  H.  Pabkeb  and 

C.  BULLABD. 

An  examination  of  1000  litters  of  unborn 
pigs  showed  that  the  numbers  in  the  litters 
varied  from  one  to  fifteen,  the  most  usual 
number  being  six.  As  there  were  in  all 
5970  pigs  the  average  number  per  litter 
was  5.97.  Of  the  5970  pigs  examined,  2947 
were  females  and  3023  males,  or  for  every 
1000  females  there  were  about  1026  males. 
In  the  males  the  nipples  varied  from  nine 
to  eighteen,  the  most  usual  number  being 
twelve  and  the  average  12.434.  In  the 
females  the  nipples  varied  from  eight  to 
eighteen,  the  most  usual  number  being 
twelve  and  the  average  11.908.  Litters  of 
eight  or  less  would  always  find  ample  milk 
accommodations.  Litters  larger  than  eight 
might  be  too  numerous  for  the  best  milk 
accommodations,  and  as  the  number  of 
nipples  is  not  significantly  larger  in  litters 
of  large  size  than  in  those  of  small  si2e, 
this  lack  of  adjustment  must  at  times  be 
realized. 

In  abnormal  carapace  in  the  sculptured  tortoise  : 

G.  H.  Pabkeb. 

An  abnormal  carapace  of  the  common 
sculptured  turtle  showed  at  the  posterior 
end  of  the  series  of  marginal  scutes,  both 


right  and  left,  two  scutes  in  place  of  three, 
and  in  the  middle  of  the  carapace  Qve  bony 
segments  in  place  of  six.  The  variation  in 
the  bony  segments  is  in  mesoderm  ic  struc- 
tures and  lies  anterior  to  the  region  of 
scute  variation  which  is  in  ectodermic 
parts.  As  the  ectoderm  in  tadpoles  is 
known  to  migrate  posteriorly  over  the 
mesoderm,  it  is  possible  that  the  same  may 
occur  in  turtles  and  that  the  two  regions  of 
variation  separated  in  the  adult  may  have 
been  in  an  earlier  stage  at  the  same  trans* 
verse -plane  and  induced  by  the  same  cause. 

The  trigemino-fadal  ganglionic  complex  of 
Oadus  and  Amiurus :  C.  Judson  Hebbick. 
The  details  of  the  composition  of  this  com- 
plex as  worked  out  by  the  author  in  Menidia^ 
differ  in  some  respects  from  those  given  by 
most  other  recent  students  of  the  cranial 
nerves  of  fishes.  He  accordingly,  for  pur- 
poses of  control,  worked  out  microscope 
ically  on  Weigert  sections  the  composition 
of  the  trigemino- facial  complex  in  the  cod- 
fish very  fully  and  of  the  cat-fish  somewhat 
less  exhaustively.  In  both  of  these  cases 
the  results  of  this  examination  show  very 
clearly  that  the  plan  of  these  nerves,  and 
indeed  of  the  peripheral  nervous  system  as 
a  whole,  is  fundamentally  the  same  as  in 
Menidia,  with  only  unimportant  variations 
in  detail. 

In  Gadus  and  Amiurus  the  trigeminus 
is  as  in  Menidia,  save  that  the  Gasserian 
ganglion  is  intra-cranial.  In  all  of  these 
types  the  facialis  has  three  roots,  motor, 
lateralis  and  communis,  the  latter  being 
large  in  Gadus  than  in  Menidia,  and  much 
larger  still  in  Amiurus.  In  Gadus  the 
geniculate  or  facial  ganglion  is  crowded 
close  to  the  Gasserian,  yet  clearly  separable 
from  it.  It  is  intra-cranial  and  gives  rise 
to  the  same  nerves  as  in  Menidia,  except 
that  it  contributes  nothing  to  the  hyoman- 
dibular  trunk  and  does  contribute  to  the  r. 
mandibularis  Y.    The  sympathetic  system 
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in  this  region  is  sharply  separable  from  the 
eerebro-spinal,  and  there  is  no  evidence  that 
the  facial  ganglion  is  in  process  of  trans- 
formation into  a  sympathetic  ganglion.  In 
AminniB  the  geniculate  is  much  larger  and 
crowded  still  more  closely  up  to  the  Gas- 
aerian.  It  can  however  be  clearly  shown 
ihak  the  r.  lateralis  accessorius  in  both 
Gados  and  Amiurus  is  composed  mainly  of 
eommunis  fibers  and  receives  no  fibers  from 
the  Qasserian  ganglion. 

From  these  results,  and  those  of  Strong, 
Kiogsbury  and  others,  it  appears  that  the 
peripheral  nervous  system  of  Menidla  pre- 
sents us  with  a  paradigm  applicable  in  the 
broad  view  to  the  Ichthyopsida  as  a  whole. 

Tht  Tdeost  gastnda  and  its  modifications :  F. 

B.  SUMNBB. 

The  prevailing  view  that  the  germ-ring 
alone  furnishes  the  mesoderm  and  the  ento- 
derm must  be  revised,  as  well  as  the  view 
that  in  teleosts,  the  periphery  of  the  plasto- 
derm  represents  the  whole  blastopore. 

A  specialized  portion  of  the  blastopore 
occurs  at  the  posterior  end  of  the  embryonic 
shield  a  little  anterior  to  the  margin.  In 
MuTcma  and  probably  some  other  fishes,  this 
ti^es  the  form  of  an  open  invagination  of  the 
'Deckschicht.'  The  cell  thus  invagina- 
led  becomes  the  gut  hypoblast.  The  cavity 
persists  for  a  while  as  that  of  Kupfifer's 
vesicle.  Thus  Kupffer's  original  account, 
written  in  1868,  was  very  near  the  truth, 
although  ignored  or  rejected  by  most  of  his 
sucoeasors. 

In  the  cat-fish,  trout  and  some  others  this 
blind  sac  is  replaced  by  a  solid  ingrowth, 
such  as  KowaJewski  described  for  the  gold- 
fish. Kupffer's  vesicle  is  formed  in  this 
mass  of  cells  which,  in  the  trout,  at  least, 
probably  furnishes  the  whole  gut  epithe- 
lium. 

In  the  case  of  Scorpxna  and  probably 
many  other  pelagic  fish  eggs,  this  reduction 
has  still  further  progressed,  and  we  find  at 


the  posterior  middle  point  of  the  blasto- 
derm a  small  nodule  of  cells,  causing  a 
thickening  of  the  ^  Deckschicht.' 

The  present  writer  finds  a  condition  in 
Amia  quite  comparable  to  that  in  Murcena* 
Although  the  egg  of  the  former  is  holoblas- 
tic,  its  gastrula  is  very  like  that  of  the  Te- 
leosts and  far  different  from  that  of  the 
Amphibia.  Dean  has  already  pointed  out 
in  AnUa  the  homologue  of  Kupffer's  vesicle^ 
The  present  writer  also  finds  a  rudimen- 
tary syncytium  or  periblast  with  giant  nu- 
clei. 

On  the  embryology  and  phylogeny  of  Chimcara : 

Bashfobd  Dean. 

The  embryology  of  a  chimseroid  throws 
interesting  light  on  the  relations  of  this 
doubtful  group.  By  this  means  the  char- 
acteristic structures  of  Holocephali  are 
shown  to  have  arisen  from  distinctly  Sela- 
chian conditions:  the  palato- quadrate  in 
Chimoera  colliei  is  thus  early  separate  from 
the  cranium  :  the  frontal  clasperis  to  be  re- 
garded as  the  homologue  of  a  spine  of  first 
dorsal  fin,  which  in  ontogeny,  owing  to  the 
precocious  growth  of  the  enormous  eyes, 
shifts  into  its  anterior  position  :  the  dental 
plates  arise  from  separate  anlagen,  which 
in  general  are  in  the  adult  represented  by 
the  tritoral  areas. 

0.  colliei  spawns  near  Monterey,  Cali- 
fornia, throughout  the  entire  year,  in  deeper 
water  (about  75  fathoms,  sp.  gr.  1.027,  55^ 
F.).  It  deposits  two  eggs  almost  simulta- 
neously. First  cleavage  about  26  hours 
after  egg  is  deposited :  early  cleavages  sep- 
arated by  intervals  of  from  3  to  6  hours. 
The  young  escapes  from  the  egg-case  in 
about  250  days.  Polyspermy  occurs.  Blas- 
tula  and  gastrula  distinctly  shark-like. 
Early  embryo  with  broad  medullary  folds. 
After  closure  of  folds  embryo  differentiates 
as  chimseroid.  Eye  increases  enormously 
in  size,  altering  the  shape  of  the  head,  and 
accompanies  ventral  displacement  and  ob- 
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literation  of  the  spiracle,  and  the  fasion 
of  the  palato- quadrate  with  the  craDium. 
Dermal  margin  of  the  hyoidean  arch  de- 
velops early  and  partly  encloses  the  hinder 
gill  slits.  Long  external  gill-filaments  (aris- 
ing as  in  shark  from  the  posterior  margin 
of  the  gill  bar)  are  now  present.  Tail  be- 
comes exceedingly  long  and  attenuated. 
A  highly  specialized  character  id  the  mode 
of  absorption  of  yolk  material  during  late 
embryonic  stages.  The  extra-embryonic 
blastoderm  surrounds  a  lobe  of  the  yolk : 
the  latter  comes  to  be  reduced  to  independ- 
ent lobes,  and  later  to  a  milky  fluid  which 
is  doubtless  appropriated  by  the  embryo  by 
means  of  its  external  gills.  These  now 
present  greatly  dilated  blood  nodes,  red  in 
color.  The  late  embryo  lies  in  an  opaque 
nutritive  fluid,  its  relatively  small  and 
irregularly  shaped  yolk  sac  represents  the 
small  lobe  early  separated  from  the  yolk. 

On  the  occurrence  of  amphiozuB  at  Bermuda: 
C.  L.  Bristol  and  F.  W.  Carpbntbb. 
Amphioxus  was  first  found  in  Bermuda 
by  Professor  G.  Brown  Goode  in  1877,  but 
no  specimens  have  ever  been  studied  from 
the  lot  then  collected.  In  the  season  of 
1897,  the  Second  New  York  University  Ex- 
pedition dredged  for  them  unsuccessfully, 
but  in  the  next  season  specimens  were  se- 
cured by  Professor  Verrill  in  April,  and 
again  in  June  by  the  Third  New  York 
University  Expedition  at  the  locality  de- 
scribed by  Goode  at  the  Flatts  Bridge.  In 
addition  to  this  locality,  the  New  York 
University  party  found  them  near  Trunk 
Island  in  Harringt<m  Sound.  Speciinens 
were  sent  to  Professor  E.  A.  Andrews,  who 
reports  that  they  promise  to  prove  Bran* 
ehiostoma  carihaeum. 

Budding  in  Camopea :  B.  P.  Bioelow. 

In  the  course  of  an  extended  study  of  the 
development  of  Casslopea  xaymacana^  a  rhl- 
sostomatous  medusa  obtained  in  Jamaica, 
the  author  found  it  possible  to  draw  an  in- 


teresting comparison  between  the  process  of 
budding  and  strobilization.  The  buds  are 
formed  one  at  a  time  on  the  lower  part  of 
the  calyx  of  the  scyphistoma.  The  bud  is 
an  evagination  of  the  body  wall  consisting 
of  three  layers — ectoderm,  mesogloea,  and 
endoderm  ;  and  in  the  mesogloea  are  embed- 
ded four  longitudinal  muscles  which  are 
formed  by  outgrowths  from  the  adjacent 
longitudinal  muscles  of  the  present. 

In  the  formation  of  the  strobila,  the 
greater  part  of  the  scyphistoma  is  con- 
verted into  the  medusa  disc,  while  the 
basal  polyp  is  a  comparatively  small  and 
simple  appendage  serving  mainly  for  Bup- 
port.  This,  like  the  bud,  consists  of  a 
simple  sack  with  a  wall  of  three  layers — 
ectoderm,  mesoglcea  and  endoderm,  and  in 
the  mesoglcea  there  are  four  longitudinal 
muscles.  Just  before  the  separation  of  the 
medusa  the  basal  polyp  forms  eight  ten- 
tacles, and  a  ridge  of  ectoderm  grows  out  in 
a  circle  surrounding  the  isthmus.  When 
medusa  is  set  free,  this  ridge  enlarges  to 
form  a  proboscis,  more  tentacles  are  devel- 
oped, and  very  soon  the  basal  polyp  can- 
not be  distinguished  from  an  ordinary  scy- 
phistoma developed  from  a  bud. 

Before  the  bud  is  set  free  its  proximal 
and  distal  ends  become  differentiated  struc- 
turally, so  that  it  is  easy  to  distinguish 
them.  Soon  after  becoming  free  the  planala- 
like  bud  becomes  attached  to  some  solid 
support  by  its  distal  end,  and  the  mouth  is 
formed  at  the  proximal  end  and  becomes 
surrounded  with  a  crown  of  tentacles,  the 
orientation  is  just  the  opposite  of  what  one 
would  expect  and  corresponds  with  what 
Clans  and  Goette  found  to  occur  in  Coty- 
lorhiza. 

So  the  bud  and  the  basal  polyp  not  only 
correspond  in  general  structure,  but  in  both 
it  is  the  proximal  end  that  forms  the  mouth 
and  the  distal  end  the  foot.  Their  orien- 
tation is  the  same,  and  while  attached  to  the 
calyx,  their  central  axes  meet  as  an  acute 
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angle,  tbe  distal  ends  being  directed  down- 
ward in  both  cases.  Thas  there  is  seen  to 
be  a  striking  analogy,  if  not  homology,  be- 
tween bud  and  basal  polyp.  The  forma- 
tion of  supernnmerary  tentacles  and  other 
structures  is  common  in  this  species,  so  it 
may  be  possible  to  regard  the  bud  as  a 
supernumerary  and  precociously  developed 
basal  polyp. 

Notes  on  the  anatomy  of  Acmcsa  tegtudinalisj 
MuUer:  M.  A.  Wilcox. 
The  following  points  were  made : 

1.  There  is  probable,  though  not  conclu- 
sive evidence  in  favor  of  a  winter  migration 
to  deeper  water. 

2.  The  inner  face  of  the  mantle  is  uni- 
formly clothed  with  cilia  borne,  not  contin- 
nously,  but  in  patches  some  20-30  fi  apart. 

3.  Subepidermal  glands  are  situated  at 
the  mantle  margin.  Unlike  those  described 
by  Haller  in  a  similar  position,  they  are 
anicellalar.  Whether  they  contribute  to 
the  fornaationof  the  shell  is  uncertain. 

4.  The  inner  face  of  the  mantle  also  bears 
subepidermal  glands  which  are  scattered 
and  are  probably  unicellular  mucous  glands. 

5.  Animals  killed  by  agents  which  pro- 
dace  strong  contraction,  exhibit  folds  of  the 
mantle  which  lie  parallel  to  the  foot  and 
contain  blood  spaces.  These  seem  entirely 
similar  to  those  described  by  Haller  in 
Lottia  (^aemoM)  punctata  but  in  A.  testttdinaHs 
are  artefacts. 

6.  Both  mantle  tentacles  and  those  borne 
CD  the  head  are  richly  provided  with  sense 
oells  of  Flemming. 

7.  The  cephalic  tentacles  have  each  a 
large  axial  cavity  which  communicates  with 
l^e  cavity  of  the  head.  The  wall  surround- 
ing the  tentacular  cavity  consists  of  con- 
nective tissue  in  which  longitudinal  muscle 
fibres  are  imbedded  and  the  tentacle,  there- 
fore, is  intermediate  between  the  ordinary 
solid  prosobranch  tentacle  and  the  invagin- 
able  tentacle  of  the  stylommatophora. 


8.  The  chief  nephridium  closely  resembles 
that  of  Patella,  except  that  the  portion  which 
lies  on  the  left  side  in  A.  testudinalis  extends 
forward  to  the  pericardium  and  probably 
communicates  with  it.  The  greater  portion 
of  this  nephridium  corresponds  to  what 
Haller  describes  as  part  of  a  coelom. 

Locomotion  in  SoUnomya  and  its  relatives,     O. 

A.  Drew. 

These  forms  burrow  rapidly  in  mud  or 
sand.  The  extremity  of  the  foot  is  pro- 
vided with  two  muscular  flaps  that  may  lie 
side  by  side  or  be  spread  apart.  When  the 
flaps  lie  side  by  side  the  extremity  of  the 
foot  is  wedge  shaped,  and  the  foot  can 
easily  be  thrust  into  mud  or  sand.  When 
the  flaps  are  spread  apart  they  form  a  very 
effective  anchor.  With  the  foot  thrust  into 
the  mud  and  the  flaps  spread,  a  contraction 
of  the  retractor  foot-muscles  results  in  draw- 
ing the  shell  into  the  mud  up  to  the  posi- 
tion of  the  spread  flaps.  From  this  position 
another  thrust  can  be  made. 

Beside  burrowing,  Solenomya  swims  quite 
rapidly.  The  thick  elastic  cuticle  extends 
past  the  calcareous  portion  of  the  shell, 
along  its  ventral  borders  to  a  distance 
fully  equal  to  one-fourth  the  entire  width 
of  the  shell.  The  margins  of  the  mantle 
have  united  ventrally,  leaving  a  small  pos- 
terior opening  through  which  water  can 
be  forced,  and  a  larger  anterior  opening 
through  which  the  foot  can  be  protruded. 
The  region  of  the  united  margins  of  the 
mantle  is  occupied  by  a  rather  broad  longi- 
tudinal muscle  that  spreads  out  around  the 
anterior  and  posterior  openings  to  form 
sphincters.  The  radial  pallial  muscles  are 
also  strongly  developed.  These  extend 
from  the  calcareous  margins  of  the  shell  to 
the  free  margins  of  the  cuticle. 

When  the  foot  is  protruded  nearly  to  its 
full  extent,  and  the  pallial  muscles  are  re- 
laxed, the  anterior  opening  is  much  larger 
than  the  foot,  and  through  it  water  can 
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freely  enter  the  mantle  chamber.  When 
the  foot  is  partially  retracted  and  the  sphinc- 
ter muscle  around  the  anterior  opening  con- 
tracts, this  channel  is  entirely  obliterated. 
A  strong  contraction  of  both  longitudinal 
and  radial  pallial  muscles,  and  a  further  re- 
traction of  the  foot,  fold  the  mantle  and 
the  elastic  cuticle  into  the  mantle  chamber. 
At  the  same  time  the  contraction  of  the 
adductor  muscles  bring  the  calcareous  mar- 
gins of  the  shell  nearer  together,  and  the 
mantle  chamber  is  nearly  obliterated.  As 
the  anterior  opening  has  been  closed,  the 
water  contained  in  the  mantle  chamber  is 
driven  through  the.small  posterior  opening. 
Relaxation  of  the  pallial  muscles  and  pro- 
trusion of  the  foot  again  affords  ample  op- 
portunity for  water  to  enter  the  mantle 
chamber,  and  the  elastic  cuticle  expands 
this  chamber  to  its  greatest  capacity. 

By  means  of  the  jets  thus  formed  animals 
frequently  swim  some  feet  before  settling 
to  the  bottom. 

Most  lamellibranchs  possess  the  power 
of  sending  jets  of  water  from  the  mantle 
chamber,  but  they  generally  depend  upon 
forcibly  shutting  the  shell.  Pecten  and 
others  swim  by  means  of  currents  produced 
in  this  way,  but  with  most  it  seems  to  do 
little  more  than  free  the  mantle  chamber  of 
dirt.  Other  forms  such  as  the  soft  clam, 
Myaj  send  very  strong  jets  out  of  their 
siphons,  and  depend  upon  the  contraction 
of  muscles  in  the  mantle  as  well  as  on  clos- 
ing the  shell,  to  do  it. 

Until  something  further  is  known  about 
the  life  and  feeding  habits  of  Bolenomya, 
we  can  hardly  expect  to  know  the  full  sig- 
nificance of  this  mode  of  expelling  water. 
Very  possibly  the  jets  are  of  value  in  clean- 
ing the  mantle  chamber  and  burrow,  and 
the  animal  has  made  use  of  them  second- 
arily as  a  means  of  locomotion. 

The  eUiary  meehanifm  in  the  branchial  ehamier 
of  the  peUcypoda :  J.  L.  Kellogg. 


The  fact  is  well  known  that  minnte  par- 
ticles of  matter  suspended  in  water,  whether 
they  are  to  be  used  as  food  or  not,  are, 
upon  coming  in  contact  with  the  surface  of 
the  gills ;  driven  forward  and  transferred 
to  the  inner  surfaces  of  the  palps.  By 
these  organs  they  are  passed,  in  the  same 
manner,  to  the  mouth. 

It  is  usually  assumed  that  the  animal  is 
able  to  control  this  automatic  process  of 
filling  the  digestive  tract  only  by  closing 
the  shell  and  thus  preventing  the  ingress 
of  water  bearing  suspended  matter.  There 
exists,  however,  a  complex  mechanism, 
differing  in  many  respects  in  different  spe- 
cies, by  means  of  which  suspended  particlea 
may  be  removed  from  the  body,  while  water 
necessary  for  respiration  (especially  in  ac- 
tive forms  such  as  Yoldia)  still  continaee 
to  flow  into  the  branchial  chamber. 

This  mechanism  in  the  common  soft  clam, 
Mya,  may  be  described  briefly  as  follows : 

(1)  There  is  to  be  found  a  complete 
ciliation  of  the  inner  surfaces  of  the  mantle 
folds.  Cilia  drive  foreign  bodies  from  all 
points  of  these  surfaces  to  vortices  (one  on 
either  mantle  fold),  situated  at  the  side  of 
the  opening  for  the  foot  in  the  fused  mantle 
edge,  anteriorly.  The  vortices  are  within 
reach  of  the  palps,  and  food  here  collected 
may  be  taken  by  them.  If  the  accumulated 
matter  is  not  desired,  the  mass  eventually 
falls  upon  a  ciliated  tract  which  carries  it 
posteriorly  along  the  ventral  median  line 
of  the  fused  mantle  edges,  to  a  bay  at  the 
base  of  the  branchial  or  incurrent  siphon. 
From  this  point  it  is  lost  from  the  body,  by 
the  violent  contractions  of  the  adductor 
muscles,  resulting  in  the  discharge  of  the 
greater  part  of  the  water  contained  in  the 
branchial  cavity. 

(2)  The  general  ciliation  of  the  surface 
of  the  visceral  mass  causes  a  movement  of 
particles  to  a  vortex  opposite  the  base  of 
the  branchial  siphon.  Perhaps  if  desir- 
able, this  material  upon  the  surface  of  the 
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yiflceral  mass  may  be  transrerred  to  the 
inner  surface  of  the  mantle,  referred  to 
above.  If  not,  it  is  discharged  through 
the  branchial  siphon  on  the  contraction  of 
the  adductor  muscles. 

(3)  Oills,  as  is  well  known,  collect  mat- 
ter and  conduct  it  forward  along  a  ventral 
groove  to  the  palps. 

(4)  The  inner  surfaces  of  the  palps  bear 
ciliated  ridges.  In  a  peculiar  manner,  the 
cilia  of  the  ridges  drive  particles  to  the 
mouth.  Around  the  entire  margin  of  the 
palp  is  a  tract  on  which  the  ridges  do 
not  extend.  Its  cilia  swiftly  carry  matter 
away  from  the  mouth,  throwing  it  off  from 
the  posterior,  free  tips  of  the  palp,  into  the 
branchial  chamber.  Eventually  this  may 
be  discharged  from  the  body  as  previously 
described.  By  muscular  movement  these 
edges  may  be  applied  to  any  surface  within 
reach,  sweeping  it  clean  of  particles  which 
it  may  be  bearing,  and  casting  the  material 
into  the  branchial  chamber. 

In  Yoldia,  which  lives  in  soft  mud,  the 
mechanism  of  the  palp,  though  it  performs 
the  same  general  function,  is  very  much 
more  complex.  The  plate  gills,  also,  which 
collect  particles  with  amazing  swiflness, 
may,  if  desirable,  transfer  them  to  the 
palps,  or  may  be  rid  of  the  material  by  al- 
lowing it  to  pass  up  through  a  pec\;iliarly 
constructed  passageway  between  two  plates 
to  the  epibranchial  chamber,  whence  it  is 
carried  from  the  body  by  the  stream  of 
water  continually  being  discharged  through 
the  epibranchial  chamber. 

This  mechanism  is  very  different  in  differ- 
ent forms,  due  to  structural  peculiarities  of 
regions  bearing  cilia,  and  to  the  habits  and 
needs  of  various  species.  We  have  facts 
Bufficient  to  show  that,  without  hindrance 
to  the  respiratory  processes,  Pelecypods  have 
the  power  of  collecting  food  by  means  of 
a  very  complex  mechanism;  or  at  will, 
through  the  muscular  movement  of  certain 
cUiated  surfaces,  of  removing  any  material 


which  it  may  be  desirable  to  prevent  from 
entering  the  digestive  tract.  Data  is  being 
collected  for  a  description  of  this  mechanism 
in  as  many  species  as  possible. 

OhiervaiifyM  up(m  the  devdopmerU  of  PhoBeih 

losama,    J.  H.  Gerould. 

The  forms  that  were  used  for  investiga- 
tion were  Phaseolosma  gouldiij  Ph,  vulgare 
(Blainv.)  and  Ph.  elong<xtum  (Keferst.)  The 
ova  which  are  ready  for  maturation  are 
swept  into  the  nephridia  by  the  action  of 
the  cilia  of  nephrostome  and  of  the  internal 
surface  of  the  nephridium.  The  eggs  that 
are  found  within  the  nephridia,  prior  to 
their  ejection  through  the  nephridiopore, 
have  the  spindle  of  the  first  polar  globule 
with  ten  rod-shaped  chromosomes  already 
formed.  The  astrosphere  of  the  male  pro- 
nucleus precedes  the  nucleus  in  the  migra- 
tion of  both  toward  the  center  of  the  cyto- 
plasm ;  it  usually  divides  before  the  union 
of  the  two  pronuclei.  The  segmentation 
nucleus  contains  twenty  chromatic  fila- 
ments which  split  longitudinally. 

The  alternating  directions  of  the  cleftv- 
age  planes  as  far  as  forty-eight  cells  are 
identical  with  those  in  corresponding  stages 
in  the  eggs  of  annelids,  most  molluscs,  etc. 
The  most  striking  peculiarity  in  Phaseo' 
lo8oma  is  the  large  size  of  the  first  set  of 
'  micromeree,'  which  in  quadrants  J,  £  and 
Care  distinctly  larger  than  their  sister  cells 
at  the  vegetative  pole.  The  '  macromeres ' 
throughout  the  course  of  cleavage  at*e  of 
small  size. 

The  mesoderm  is  derived  from  d^j  which 
in  the  one  instance  observed  divided  in 
harmony  with  the  regular  alternation  in 
direction ;  its  posterior  derivative  divided 
immediately  to  form  a  second  mesoblast. 
In  the  divisions  of  the  cells  of  the  somatic 
plate  deviations  from  the  rule  of  alterna- 
tion in  the  direction  of  cleavage  were  ob- 
served. 

The  rosette,  cross  and  intermediate  cells 
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are  established  \vhen  the  egg  has  only  forty- 
eight  cells.  The  rosette  cells  are  very  large ; 
and  the  ciliated  prototroch,  which  consists 
of  sixteen  cells,  derived  from  the  first  set 
of  '  micromeres,'  forms  a  complete  girdle 
around  the  egg. 

A  typical  trochophore  is  formed,  of  which 
the  plane  of  bilateral  symmetry  corresponds 
to  a  vertical  plane  bisecting  B  and  D  of  the 
four-celled  stage.  A  postoral  circlet  of 
strong  cilia  appear  at  a  short  interval  be- 
hind the  prototroch,  and  a  long  tuft  of 
flagella  is  still  earlier  developed  upon  the 
apical  plate.  There  is  no  true  paratroch. 
Eye  apots  are  present,  and  troohophores 
and  larvsd  are  positively  phototactic. 

No  traces  of  metameric  segmentation 
manifest  themselves  throughout  the  course 
of  development,  which  was  observed  con- 
tinuously until  the  young  worms  had 
reached  the  age  of  seven  weeks.  This  and 
certain  other  embryological  facts  seem  to 
indicate  that  the  Qephyrea  are  somewhat 
more  closely  related  to  the  HatyhdmirM^ 
than  to  the  Annelida. 

Notes  on  the  structure  of  Alma  nUotica,  a  gUUd 
earthtoorm from  Egypt:  P.  M.  Bei.. 
Alma  nUotioa  Grube,  has  been  known 
since  1855,  but  has  never  been  thoroughly 
investigated.  Its  systematic  position  is 
uncertain,  but  the  present  research  shows 
conclusively  that  it  is  an  Oligochaete  hav- 
ing many  of  the  characteristics  of  the  Geo- 
scolicidae.  The  possibility  of  the  identity 
of  this  form  with  the  genus  Siphonogaster 
of  Levinsen  increases  the  interest  of  this 
remarkable  worm.  The  inaterial  available 
at  present  is  sexually  immature,  but  it  is 
hoped  that  specimens  collected  in  the  spring 
will  determine  this  point.  A  pair  of  ovaries 
has  been  demonstrated  in  segment  13  and 
testes  in  10  and  11,  but  no  evidence  of  the 
enormous  penial  processes  of  Siphonogaster. 
The  gills,  which  are  the  most  character- 
istic feature  of  the  worm,  are  out-pocketings 


of  the  body  wall,  taking  with  them  the 
layer  of  circular  muscles  but  leaving  the 
longitudinal  muscles  behind.  They  are 
provided  with  afferent  and  efferent  blood 
vessels.  The  epithelium  of  the  gills  and 
whole  body  surface  is  highly  vascular. 
The  dorsal  blood  vessel  extends  no  farther 
forward  than  the  seventh  segment,  where 
it  ends  abruptly  in  the  most  anterior  pair 
of  hearts.  There  is  a  supra- oesophageal 
vessel  and  two  remarkable  lateral  vessels 
which  will  be  more  fully  discussed  in  a 
later  paper.  Connected  with  the  lateral 
vessels  are  numerous  spherical  acini,  closely 
approximated  to  the  inner  surface  of  the 
body-wall,  which  appear  to  be  identical 
with  the  structures  figured  by  Perrier  as 
occurring  on  the  walls  of  the  Odsophagus  in 
Perichaeta. 

On  {he   life  history  of  Autolyttis  eomuius  and 

aUemcUe   generation    in    annelids:    P.    C. 

Menboh. 

The  claim  for  alternate  generation  in 
annelids  arises  from  investigation  on  the 
Syllidians,  chiefly  Autolytus.  It  was  first 
suggested  by  Quatrefages  and  Krohn,  but 
for  the  first  time  fully  described  by  A. 
Agassiz  for  AtUolytus  corniUus,  Agassi  z  re- 
garded the  parent  stock  as  distinctly  asexual 
and  in  this  manner  described  a  true  alter- 
nate generation — the  asexual  parent  stock 
alternating  with  sexual  stolons. 

The  asexual  condition  of  the  parent  stock 
is,  however,  not  constant  and  the  percentage 
of  parent  stocks  with  sexual  products  is 
sufficiently  great  to  strongly  indicate  that 
the  presence  of  reproductive  products  to- 
ward the  close  of  the  phenomenon  of  bud- 
ding is  a  constant  stage  in  the  life -history 
of  this  Syllid.  This  being  the  case  there 
would  be,  not  an  alternation  of  generation 
but  at  most  only  a  sexual  dimorphism. 

Another  aspect  of  this  question  is  pre- 
sented by  the  morphological  characters  of 
the  stolon  itself,  in  that  the  stolon  does  not 
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attain  the  value  of  a  distinct  individaal,  as 
oompared  with  the  fission  in  other  annelids 
{Dero,  Aeolo8omd)j  but  the  entire  process  is 
more  like'the  sexual  fragmentation  described 
for  the  Palolo  worm. 

Metameritm  of  the  Leeek,     W.  E.  Castlb« 

Following  Gratiolet,  most  students  of 
leech  metamerism  regard  the  annulus  which 
bears  the  metameric  sense  organs  as  the 
first  (most  anterior)  annulus  of  the  somite. 
Oareful  study  shows,  however,  that  the 
aensory  annulus  is  really  the  middle,  not 
the  most  anterior  ring  of  the  somite. 

The  true  limits  of  the  somite  are  indicated 
by  thedistribution  of  the  metameric  nerves, 
all  the  annuli  of  a  somite  being  innervated 
from  one  and  the  same  ganglion.  This  is 
Bbown  by  the  following  facts : 

1.  In  somite  abbreviation  rings  inner- 
vated from  the  same  ganglion  fuse  together. 

2.  In  somite  growth  (multiplication  of 
annuli)  new  rings  appear  chiefly  at  the 
limits  of  the  somite  (as  defined),  usually 
first  at  the  posterior,  then  at  the  anterior 
end  of  the  somite. 

3.  An  abnormal  animal,  in  which  a 
somite  is  wanting  in  either  half  of  the  body, 
shows  that  the  missing  rings  form  a  somite, 
limited  as  stated  above. 

The  multi-annulate  structure  of  the  leech 
somite  is  correlated  with  the  restricted 
number  of  somites  in  the  body  (thirty-four 
both  in  the  Bhyncobdellidse  and  in  the 
Gnathobdellidffi).  Increase  in  length  of 
body  and  complexity  of  structure  has  been 
brought  about  not  by  multiplication  of 
somites,  as  in  the  Ghaetopoda,  but  by 
elongation  of  existing  somites  and  multipli- 
cation  of  their  annuli. 

Whitman  and  Bristol  have  established 
the  derivation  of  the  five-ringed  type  of 
somite  from  the  three-ringed  type ;  several 
ftcta  indicated  the  probable  earlier  deriva- 
tion of  both  from  a  one-ringed  type  of 
somite.    Among  these  m^y  be  mentioned 


the  manner  of  somite  abbreviation  and  the 
structure  of  the  somite  in  Branchiobdella 
and  related  forms. 

The  development  of  the  pigment  and  color 
pattern  in  CoUoptera:  W.  L.  To  web. 
The  object  of  this  research  was  to  find 
out  if  possible:  (I.)  the  way  in  which  the 
colored  patterns  developed,  and  the  se* 
qaence  of  the  colors  in  ontogeny,  (II.)  the 
origin  of  the  pigment  and  its  development, 
(III.)  something  of  its  composition. 

I.  In  Coleoptera  two  types  of  colorations 
are  found. 

(1)  Unicolorous,  where  the  whole  animal 
is  of  one  color. 

(2)  Multicolorous,  where  there  is  a  color 
pattern  of  two  or  more  colors. 

I  have  studied  the  development  of  the 
color  pattern  in  several  forms  of  each  type* 

After  the  larva  transforms  to  a  pupa  it 
is  white  or  pale  yellow.  Color  first  appears 
on  the  cuticula  of  the  future  beetle  about 
the  opening  of  the  spiracles,  i.  «.,  where  the 
spiracular  muscles  are  attached  to  the  cu- 
ticula. Color  next  appears  upon  the  pro- 
thorax  as  two  bands  laterad  of  the  median 
line,  then  a  more  or  less  broken  band  laterad 
of  the  first  two  appears,  and  last  of  all  two 
spots  at  the  anterior  and  posterior  outer 
angles.  The  places  where  color  first  ap- 
pears is  over  the  attachment  of  the  muscles 
to  the  cuticula.  These  spots  may  all  be- 
come united  as  in  the  unicolorous,  or  re- 
main separated  as  in  multicolorous  type 
forms.  Color  next  appears  upon  the  head, 
over  the  attachment  of  the  cranial  muscles 
to  the  cuticula,  and  then  color  appears  upon 
the  ventral  abdominal  surface  over  the  mus- 
cular attachments. 

The  color  as  it  first  appears  is  pale  yel- 
lowiBh  brown  which  rapidly  darkens,  be- 
comes  very  dark  brown  or  black.  This 
dark  or  black  color  is,  according  to  Hagen, 
dermal  pigment:  There  are  some  beetles 
that    have  a  unicolorous    type    of   color 
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pattern  bat  are  yellow  or  orange  in  color. 
Yellow  and  orange  are  hypodermic  colors 
according  to  Hagen.  These  beetles  are  few 
in  number.  I  have  not  yet  been  able  to  get 
material  to  study  one  of  these  forms. 

In  all  the  beetles  that  I  have  studied 
color  appears  first  over  the  origin  or  at- 
tachment of  the  body  muscles  to  the  cu- 
ticula.  No  color  appears  upon  the  wings 
until  they  are  out  of  the  pupa  case  and  the 
wings  are  fully  expanded.  Then  color  ap- 
pears first  between  the  nervules  as  longi- 
tudinal bands  which  may  become  confluent, 
remain  as  bands  or  break  up  into  rows  of 
spots. 

The  pupa  becomes  first  white  {%.  e.,  a 
yellowish  white),  then  yellow  or  ochre 
yellow,  then  the  special  adult  colors  develop 
so  that  the  sequence  of  development  is  yel- 
lowish white  (due  to  the  color  of  hsBmo- 
lymph),  yellow,  ochre  yellow,  yellow  brown, 
brown,  dark  brown  and  black. 

II.  The  pigment  forms,  first  as  a  waxy 
transparent  layer  upon  the  surface  of  the 
cuticula.  This  waxy  layer  is  excreted 
from  hypodermal  gland  cells  having  open- 
ings upon  the  surface.  This  waxy  secre- 
tion forms  a  secondary  cuticula  which  is 
the  pigmental  cuticula ;  the  primary  (em- 
bryonic) cuticula  is  unpigmented. 

After  the  waxy  layer  has  attained  a  con- 
siderable thickness,  it  becomes  darkened 
over  the  places  where  dark  pigment  is  to 
develop.  This  layer  is  homogeneous  with- 
out lamellsB  or  pore  canals.  Only  dark, 
i,  e. ,  black  brown  or  dark  red  color  appears 
to  be  formed  in  this  secondary  cuticula 
layer.  Yellow  is  always  formed  from  the 
precipitation  of  solids  from  the  hsemolymph 
in  or  among  the  hypodermal  cells. 

If  the  hsemolymph  is  allowed  to  dry  in 
the  air,  it  becomes  yellow  brown  in  color, 
and  when  some  quantity  is  allowed  to  dry 
it  appears  very  dark  or  even  black  by  re- 
flected light.  If  hsemolymph  is  precipita- 
ted by  heat,  a  yellow  mass  is  thrown  down, 


leaving  an  ochre  yellow  fluid,  which  can  be 
decanted  off.  The  yellow  precipitate  in 
sealed  tubes  bleaches  on  exposure  to  light. 
It  also  darkens  on  exposure  to  air.  If  O, 
be  passed  through  the  yellow  liquid,  it 
rapidly  becomes  dark  brown,  and  on  con- 
centration by  evaporation,  leaves  a  waxy 
residue. 

If  the  hsemolymph  be  mixed  with  A% 
HC1HC,H,0,  or  almost  any  acid,  it  becomes 
red,  but  the  yellow  color  is  restored  by  an 
alkali  as  .5%  NH.OH. 

III.  I  have  been  unable  to  determine 
the  composition  of  the  pigment,  owing  to 
the  difficulty  of  isolating  it.  I  have  made 
some  tests  upon  the  hsemolymph  and  have 
demonstrated  Fe,  Na,  Mg  salts,  albumen, 
fibrin,  globulin,  xanthophyl  to  be  present. 

IV.  Summary  of  results  : 

(a)  On  the  body  color  (dark)  develops 
first  over  the  attachment  of  the  muscles  to 
the  cuticula. 

(6)  The  multicolorous  type  of  color  pat- 
tern is  the  least  specialized ;  the  unicolor- 
ous  type  having  dark  color  is  the  most 
specialized,  and  the  unicolorous  yellow  type 
is  the  most  primitive  of  color  pattern  in 
Coleoptera. 

(c)  The  pigment  is  situated  in  a  second- 
ary  caticalar  layer  external  to  the  primary 
cuticula  which  is  unpigmented. 

(d)  The  pigment  is  derived  from  the 
hsemolymph  of  the  pupa.  The  dark  pig- 
ments, black,  brown  and  some  reds  are  de- 
rived from  the  oxidation  of  a  substance, 
elaborated  from  the  more  liquid  part  of  the 
hsemolymph  by  the  hypodermal  gland  cells. 
Yellow  is  due  to  the  precipitation  of  the 
solid  parts  of  the  hsemolymph  among  the 
hypodermal  cells. 

(«)  Yellow  and  red  are  the  neutral  or 
alkaline,  and  the  acid  modification  of  the 
same  substance.  This  substance  I  believe 
to  be  like  litmus  in  its  reaction  to  acid  and 
alkali. 

Yellow  is  the  more  primitive  color,  while 
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i«d  is  the  acid  differential  of  the  yellow 
pigment.  Acid  may  come  from  acid  formed 
by  metabolism  (aric  acid)  or  secreted  by 
special  cells. 

Brown,  dark  brown  and  black  are  due 
to  the  oxidation  of  the  yellow  waxy  pig- 
ment. 

I  may  express  the  relation  of  these  pig* 
ments  in  the  following  diagram  : 


brown. 


dark,  brown 


black. 


I 

+  0. 


some  reds 


waxy  nb.  excreted  by  hypodermal  glands 


Primary 


Catlcnla 


formed 
oQtslde  of  body 


Hsmo- i 
Ijmpb 


Yellow  liquid 


solid 
part. 


of  hsBmolympb. 


o 

I 


formed 
inside  of  body 


NoteB    cn   mamTnoZian  embryology:   Charles 

8.  MiNOT. 

The  author  exhibited  drawings,  wood 
engravings  made  in  Germany,  and  lantern 
glides  illustrating  the  development  of  the 
pig.  The  work  has  been  done  in  connec- 
tion with  the  preparation  of  an  '  Introduc- 
tion to  Embryology'  for  the  use  of  students, 
intended  for  practical  work.  It  is  proposed 
to  study  a  few  of  the  most  typical  stages  in 
a  Beries  of  carefully  selected  typical  sec- 
tions, and  to  connect  the  descriptions  of  these 
sections  with  explanations  of  the  relations 
of  the  embryonic  organs  to  the  adult  anat- 
omy on  the  one  hand,  and  to  the  germ 
layers  on  the  other.  The  principal  engrav- 
ings are  being  made  by  Probst  in  Bruns- 
wick, the  author  believing  that  the  Ger- 
man method  of  wood  engraving  is  better 
adapted  to  the  representation  of  sections 
of  embryos  than  are  either  the  '  process ' 
methods,  or  the  American  style  of  wood 
engraving. 


On  Ihe  spermatogenem  of  Peripatus :  Thos.  H. 

MONTGOMEBT,  Jb. 

The  spermatogenesis  of  Peripatus  balfouri 
Sedg.  is  interesting,  first,  because  it  has  es- 
sentially the  type  of  that  of  Insects  (as  dis- 
tinct from  that  of  Crustacea  as  known  for 
the  Copepoda),  and  second,  because  the 
character  of  its  cells  is  very  favorable  for 
the  determination  of  the  stages  which  oc- 
cur in  the  synapsis  stage  (an  anaphase  of 
the  last  spermatogonic  division).  The  re- 
duction of  the  number  of  chromosomes 
(from  28  to  14)  takes  place  in  the  early 
synapsis  by  a  fusion  end  to  end  of  every 
two  chromosomes,  those  ends  of  the  chro- 
mosomes joining  together  which  are  sit- 
uated nearest  that  point  of  the  cell  where 
the  centrosomes  lie.  Each  resulting  biva- 
lent chromosome  has  the  form  of  a  U  or  Y, 
whereby  the  bend  or  angle  of  the  IT  or  Y  is 
the  point  of  union  of  two  univalent  chro- 
mosomes ;  this  point  of  union  is  effected  by 
a  band  of  linin  which  appears  to  be  a  rem- 
nant of  that  continuous  linin  spirem  thread 
present  in  the  preceding  prophase  of  the 
spermatogonic  division.  Later  the  two 
arms  of  each  bivalent  chromosome  become 
longitudinally  split.  The  chromosomes  ap- 
pear to  preserve  their  separateness  (indi 
viduality)  during  the  following  rest  stage. 
In  the  first  spermatocytic  division  each 
bivalent  chromosome  becomes  transversely 
split  (through  the  linin  band  joining  its  two 
component  univalent  chromosomes) ;  in  the 
second  spermatocytic  division  each  (now  un- 
ivatent)  chromosome  becomes  longitudi- 
nally split.  This  account  serves  merely  as 
a  brief  preliminary  note  to  observations 
which  will  be  soon  published  in  extenso. 

Pcdcemonetes    and    scdinity ;    an   experimenixd 

study  in  evolution :   Bo'swell  H.  Johnson 

and  BoBEBT  W.  Hall. 

A  common  shrimp  on  our  Atlantic  coast, 

PaloBmonetes  vulgaris,  is  provided  with  small 

spines  on  the  beak  or  rostrum.     These 
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spines  vary  considerably  in  namber  on  in- 
dividual specimens,  bat  tbe  average  namber 
on  specimens  from  salt  water  from  different 
localities  is  quite  constant,  being  about 
thirteen.  When  this  shrimp  is  found  in 
brackish  water,  however,  the  averages  from 
different  localities  vary  considerably,  and 
are  always  less  than  the  salt  water  average. 
In  water  which  was  nearly  fresh,  we  have 
found  the  average  to  be  as  low  as  9.61. 
Moreover,  tbe  decrease  in  the  average  seems 
to  be  in  proportion  to  the  decrease  in  den- 
sity. This  seems  to  show  that  such  a 
character  as  rostral  spinosity  may  be  so 
correlated  with  the  economy  of  the  animal, 
that  such  a  factor  as  salinity  may  deter- 
mine it.  The  experiment  of  putting  the 
animals  from  salt  water  directly  into  fresh 
water  failed  to  show  that  those  whose 
average  number  of  spines  was  the  least,  had 
the  greatest  resistance  capacity.  Hence  it 
is  suspected  that  the  direct  actioii  of  envi- 
ronment, and  not  natural  selection,  is  the 
method  by  which  the  evolution  to  the 
brackish-water  form  is  accomplished.  This 
question  can  be  settled  only  by  rearing  the 
salt-water  form  in  fresh  or  brackish  water. 
The  decrease  in  spinosity  of  the  brackish- 
water  form  makes  it  seem  probable  that  our 
fresh  water  species,  P.  exUipeSj  has  been 
derived  from  P.  vulgaris.  The  two  species 
are  very  similar  and,  at  least  in  respect  to 
rostral- spinosity,  intergrade  perfectly  ;  for 
the  averages  in  exilipes  are  found  to  vary 
from  8.53  to  10.11,  while  P.  vulgaris j  as 
shown  above,  may  have  as  low  an  average 
as  9.61.  Experimentation  may  also  throw 
light  on  the  question  as  to  whether  P.  exi- 
lipes  has  arisen  as  a  variety  in  one  place, 
and  later  spread,  or  has  originated  in  differ- 
f»nt  places  under  a  common  factor  of  en- 
vironment— lessened  density.  In  one  case 
where  the  two  forms  were  found  inhabiting 
the  same  river  (The  8t.  Johns,  Fla.),  they 
were  separated  by  a  distance  of  only  thirty 
miles,  at  most. 


Variations    and    regeneration    and     Synapia 

Inhaereus, 

The  characters  of  this  holothurian  as 
described  in  systematic  works,  were  sub- 
jected to  quantitative  analysis.  The  stan- 
dard deviation,  mean,  mode  and  coefiQcient 
of  variability  were  determined  for  850  vari- 
ates  of  the  anchor  and  anchor-plateSy  13 
variations  from  the  typical  anchor  and  20 
variations  from  the  typical  anchor- plate 
were  described.  The  typical  anchor  pre- 
"vailed  in  96.6%  of  the  variates  and  the 
plate  in  61.5%. 

The  specimens  examined  from  Beaufort 
and  Naples  showed  only  one  type,  that  of 
the  described  anchor  and  three  types  of 
plate  with  an  adherence  of  95f  %  to  the 
typical  form.  The  specimens  from  south- 
ern waters  are  therefore  least  variable 
while  the  striking  divergence  is  shown  in 
the  northern  collections  from  Long  Island, 
and  Woods  Holl  with  18  types  of  plates,  with 
8  types  of  anchors  showing  spurs  of  various 
kinds,  there  is  shown  a  tendency  toward  a 
place-mode  at  Lloyds  Harbor,  Long  Island. 

In  one  specimen  from  Centre  Island, 
Cold  Spring  Harbor,  Long  lBland,-61  3-7% 
of  the  variates  belong  to  another  than  the 
type-pattern.  Similar  variations  in  the 
number  of  tentacles  with  their  relation  to 
the  normal  symmetry  were  noted.  The 
mode  of  distribution  of  digits  is  three  on 
the  dorsal  and  ventral  sides,  respectively. 

Nine  out  of  17  experiments  on  regener- 
ation of  the  body  and  tentacles  were  suc- 
cessful. 

The  effect  of  strychnine  on  the  unfertilized  eggs 
of  the  sea- urchin :  T.  H.  Morgan. 
When  the  unfertilized  eggs  of  Arbaeia  are 
placed  in  sea  water  containing  strychnine 
they  will  begin  to  segment  in  the  course  of 
three  or  four  hours.  Strychnine,  either  as 
an  alkoid  or  as  a  sulphate,  produces  the 
same  effect;  the  solubility  of  the  latter  be- 
ing nearly  a  hundred  times  greater  than 
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fhat  of  the  former.  Saturated  solations 
were  used.  The  eggs  divide  usnally  into  a 
larger  and  a  smaller  part  and  the  segmen- 
tation may  continue  through  several  subse- 
quent divisions.  The  result  is  the  same 
whether  the  eggs  are  left}  in  the  solution  or 
whether  transferred  after  two  to  three 
hoars  to  sea  water. 

A  certain  time  is  necessary  to  start  these 
changes  in  the  eggs.  Eggs  left  for  one  hour 
in  the  solution  showed  little  subsequent 
segmentation,  and  even  after  one  and  a-half 
hoars  sojourn  in  the  solution,  only  a  few  of 
the  eggs  divided  after  being  returned  to  sea 
water.  Eichard  Hertwig  had  shown  that 
if  the  unfertilized  eggs  of  a  sea-urchin  are 
pat  into  sea  water  containing  strychnine, 
that  after  a  time  the  nuclear  wall  breaks 
down,  a  nuclear  spindle  forms  around  the 
chromosomes,  and  afber  division  of  the  lat- 
ter, a  new  nucleus  reforms.  My  own  re- 
salts  show  that  a  nearly  similar  change 
takes  place  in  Arhada^  but  the  chromosomes 
of  many  eggs  separate  after  division  and 
make  two  (or  more)  new  nuclei.  If  this 
happens,  a  subsequent  division  of  the  pro- 
toplasm takes  place. 

The  changes  brought  about  by  the  strych- 
nine have  many  points  of  resemblance  to 
those  that  take  place  in  the  unfertilized 
eggs  acted  upon  by  certain  salt  solutions : 
magnesium,  sodium  or  potassium  chloride. 
In  the  latter  instances  I  have  tried  to  show 
that  the  transportation  of  the  chromosomes 
is  brought  about  by  the  astrospheres  that 
appear  in  the  egg  and  the  number  of  new 
cells  that  form  is,  in  general,  in  proportion 
to  the  number  of  astrospheres  that  are 
present  in  the  egg.  The  latter  being  more 
namerous,  produce  a  wider  distribution  of 
the  chromosomes. 

The  absence  of  these  astrospheres  in  the 
eggs  acted  upon  by  the  strychnine  accounts 
for  the  fewer  divisions  of  the  protoplasm  in 
these  ^gs.  All  of  these  substances  pro- 
dnce  a  slight  shrinkage  of  the  egg  and  it 


seemed  not  improbable  that  the  cleavage 
of  the  egg  might  be  the  result  of  the  plas- 
molysis,  especially  since  the  fertilized  egg 
also  sets  free  water  or  some  other  fluid  at 
the  moment  the  spermatozoon  enters.  In 
order  to  test  this  possibility  I  tried  the 
effect  of  different  strengths  of  magnesium 
and  sodium  chlorides — percentages  ranging 
from  those  that  do  not  affect  the  eggs  to 
those  that  kill  the  eggs  in  a  few  minutes. 
The  results  show  that  isotonic  solutions  of 
these  two  salts  produce  very  different  re- 
sults. The  eggs  will  withstand  a  solution 
of  magnesium  chloride  that  was  twice  the 
strength  of  sodium  chloride.  This  is  the 
more  surprising  since  the  latter  salt  exists 
in  sea- water  in  nearly  ten  times  the  quantity 
of  the  former. 

The  results  also  show  that  it  takes  a 
weak  solution  very  much  longer  to  act 
than  a  stronger  one.  The  length  of  time 
being  out  of  all  proportion  to  the  plasmo- 
lyzing  effect  of  the  solution.  Further,  a 
solution  so  strong  that  it  will  kill  the  eggs 
in  half  an  hour,  will  cause  the  eggs  to  di- 
vide in  several  parts  if  they  are  left  in  the 
solution  for  five  minutes  and  then  trans- 
ferred to  sea-water. 

In  a  previous  paper  I  have  compared  the 
action  of  these  substances  to  the  action  of 
stimuli  on  a  nerve  or  a  muscle.  A  large 
number  of  very  different  kinds  of  stimuli 
will  start  a  nerve-impulse  or  a  muscular 
contraction,  the  result  depending  more  upon 
the  structure  of  the  living  part  than  upon 
the  stimulus  employed.  The  jinfertilized 
egg  of  the  sea-urchin  is  likewise  in  a  state 
of  unstable  equilibrium  prepared  to  undergo 
a  definite  series  of  changes  along  given 
lines.  These  changes  can  be  started  in 
several  ways,  and  resemble  more  or  less 
perfectly  the  changes  following  fertilization, 
but  I  believe  it  would  be  as  erroneous  to 
compare  the  action  of  these  substances  di- 
rectly with  the  process  of  fertilization  as  it 
would  be  to  affirm  that  the  action  of  a 
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sudden  blow  on  a  mascle  producing  con- 
traction is  the  same  as  the  normal  nerve 
impulse  received  through  the  nerve.  The 
result  is  more  or  less  the  same  because  the 
same  mechanism  is  set  to  work  in  the 
muscle  or  in  the  %g,  but  it  would  be  mis- 
leading to  infer  that,  therefore,  the  stimuli 
are  themselves  alike  because  they  produce 
nearly  similar  results. 

Beis8ner'8  fibre  in  the  eanalis  cerUralis  of  ver* 

iebrates.  Portbk  Edward  Sargent. 

Beissner  in  1860  described  in  Petromyzon 
a  cylindrical  rod  or  fibre  lying  in  the  canalis 
centralis.  His  discovery  was  confirmed 
three  years  later  by  Kutschin  who  named 
it  Reissner's  fibre.  Its  presence  has  since 
been  noted  in  a  considerable  number  of 
fishes  by  three  other  investigators.  By 
these  it  has  been  generally  considered  an 
artifact  formed  by  the  coagulation  of  the 
cerebro-spinal  fluid. 

Besearches  carried  on  during  the  past 
year  has  proved  it  to  be  a  continuous  fibre 
extending  through  the  whole  length  of  the 
canalis  centralis  and  into  the  brain  ven- 
tricles, and  constituting  an  integral  part  of 
the  central  nervous  system  of  all  verte- 
brates. 

As  its  posterior  end  Beissner's  fibre  gives 
off  fine  processes  which  pass  peripherally 
between  the  epithelial  cells  forming  the 
walls  of  the  canal  into  the  nervous  sub- 
stances of  the  cord.  Anteriorly  it  extends 
forward  through  the  fourth  ventricle  to  the 
anterior  region  of  the  third  ventricle,  where 
after  dividing  several  times  each,  division 
enters  the  torus  longitudinalis  posterior 
and  ventral  to  the  posterior  commissure. 
Within  the  torus  the  divisions  of  Beissner's 
fibre  divide  many  times,  becoming  event- 
ually distributed  to  the  ectal  region  of  the 
optic  lobes.  In  cross  section  the  fibre 
shows  a  thin  myelin  sheath,  and  the  central 
portion  has  a  punctate  appearance.  Stud- 
niscka's  recent  deductions  as  to  the  nature 


of  the  fibre  are  shown  to  be  incorrect  and 
drawn  from  insufficient  data. 

The  development  in  Amia  and  some  other 
Teleosts  has  been  worked  out.  Shortly 
after  hatching  some  of  the  neuroplaste  in 
the  anterior  portion  of  the  optic  tectum  be- 
come differentiated,  increasing  greatly  in 
size.  By  the  second  day  after  hatching 
these  twenty  to  thirty  cells  send  out  pro- 
cesses which  grow  downward,  penetrate  into 
the  third  ventricle  and  growing  posteriorly, 
coalesce  to  form  Beissner's  fibre.  By  the 
end  of  the  second  day  this  has  grown 
posteriorly  through  the  aqueduct  of  Sylvias 
and  by  the  third  day  through  the  whole 
length  of  the  canalis  centralis. 

The  following  papers  were  read  by  title : 

'  Ingestion  of  follicle  cells  by  the  ovarian 
ovum  of  the  rat,'  by  Maynard  M.  Metcalf. 

^  Newly  found  parallels  between  dino- 
saurs and  birds,'  by  Henry  F.  Osbpm. 

'Terminal  nerve  cells  in  the  skin  and 
fate  of  the  lateral  line  organs  in  Amphibia,' 
by  C.  L.  Herrick. 

'The  nervous  apparatus  in  the  saccus 
vasculosus  in  Adpenserj^  by  J.  B.  Johnston. 

'The  giant  cells  in  the  spinal  cord  of 
Catostomus,'  by  J.  B.  Johnston. 

'  A  suggestion  as  to  the  meaning  of  the 
periodical  degeneration  which  occurs  in 
some  compound  ascidians,'  by  Maynard  M. 
Metcalf. 

'  New  observations  upon  the  structure  of 
Octonemus,'  by  Maynard  M.  Metcalf. 

'  New  England  species  of  Olossophonia,' 
by  W.  E.  Castle. 

'  Notes  on  the  tracheal  system  in  Neu- 
roptera,^  by  G.  C.  Scott. 

'Demonstration  of  photomicrographs  in 
cytology,'  by  Katharine  Foot. 

'  A  case  of  regeneration  of  the  end  of  a 
human  finger,'  by  W.  E.  Bitter. 

'On  the  multiplication  of  arms  in  the 
twenty-rayed  starfish  I)/cnopodium  Mian- 
thoidesy'  by  W.  E.  Bitter. 
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'Notes  on  regeneration  and  regulation  in 
Flanarians/  by  F.  E.  Lillie. 

J.  B.  KiNGSLST, 

Secretary, 

SCIENTIFIC  BOOKS. 

Leitfaden  der  Kartenentvmrfalekre  fur  Studierende 
darErdkunde  urid  deren  Lehrer  bearbeitet  van 
Prof.  Dk.  Kabl  Zoppritz  in  zweiter  neube- 
arheiteler  und  enveiterter  Auflage  herattsge- 
geben  von  Db.  Alois  Bltjndau.  Erster 
Theil :  Die  Projectiouslehre.  Mit  100  Fig- 
uren  nnd  zahlreichen  Tabellen.  Leipzig,  B. 
a.  Teubner.     1899. 

The  first  edition  of  Zoppritz '  '  Leitfaden  der 
Kartenentworfelehre,'  a  volume  of  162  pages, 
appeared  in  1884,  and  treated  of  projections, 
topographical  drawing,  plotting  of  itineraries 
and  other  matter  more  remotely  connected 
with  the  construction  of  maps,  such  as  the  as- 
tronomical determination  of  geographical  posi- 
tions, constructions  of  geometrical  curves,  etc. 
The  reputation  of  the  author  and  the  variety  of 
contents  secured  a  favorable  reception  to  the 
Tolnme,  but  it  is  a  singular  fact  that  its  chief 
merit,  that  of  opening  a  warfare  upon  the 
almost  universal  practice  of  misusing  projec- 
tions, should  have  been  the  least  appreciated. 
Zoppritz  was  the  first  one  in  Germany  who 
recognized  the  far-reaching  importance  of 
TisBot's  investigations  concerning  distortions  of 
projections  and  utilized  them  for  his  work,  but 
the  innovation  was  coldly  received  by  German 
geographers.  It  was  not  until  two  years  after 
Zoppritz'  death,  in  1887,  that  Hammer  took 
up  the  fight  and  by  his  masterly  translation  of 
TisBot's  m^moire  succeeded  in  securing  foothold 
for  Tissot's  ideas  in  the  German  scientific  mind, 
and  thus  removed  the  last  doubt  about  an  ulti- 
mate victory  of  the  principle  '*  that  the  proper 
selection  of  a  projection  for  a  special  pur- 
pose is  not,  like  fashion,  a  matter  of  custom 
and  taste,  but  dictated  with  analytical  rigor," 
and  thus  prepared  the  way  for  a  new  edi- 
tion of  Zoppritz'  < Leitfaden.'  The  first  part 
of  this  new  edition,  now  in  our  hands,  treats 
of  projections  exclusively  and  will  be  fol- 
lowed by  a  second  volume,  devoted  to  topo- 
graphical drawing.     No  disparagement  of  the 


memory  of  Zoppritz  is  implied,  but  a  tribute 
is  paid  to  the  sound  judgment  and  industry 
of  his  successor,  Blundau,  for  the  proper  as- 
similation of  the  new  information  and  experi- 
ence accumulated  since  Zoppritz'  death,  if  I 
make  the  statement  that  the  present  edition 
is  superior  to  the  first  one  by  a  more  exhaus- 
tive and  systematic  treatment  of  the  subject  in 
hand,  by  a  general  application  of  Tissot's  tests 
and  by  the  subordination  of  mere  geometrical 
construction  to  computation. 

The  '  Leitfaden  '  was  designed  primarily  as  a 
guide  to  students  and  professors  of  German  uni- 
versities ;  and  it  is  a  significant  indication  of  the 
conditions  prevailing  in  these  institutions,  that 
Zoppritz  should  have  deemed  it  necessary  to 
apologize  for  the  introduction  of  two  or  three 
formulas  of  spherical  trigonometry,  and  that 
Blundau  should  make  it  a  rule  to  avoid 
calculus ;  and  in  several  instances,  such  as  in 
giving  the  formula  for  equatorial  distances  in 
Meroator's  projection,  to  rather  omit  the  proof. 

In  passing  over  the  contents  of  this  volume  in 
cursory  review,  I  propose  to  pause  only  when 
meeting  meritorious  projections,  which  appear 
to  have  been  neglected  in  this  country,  or  such 
as  recommend  themselves  to  cartographers  for 
special  purposes. 

Azimuthal  projections. — ^This  class  of  projec- 
tions, although  of  considerable  antiquity,  has 
of  late  years  become  almost  totally  neglected. 
Many  of  them  possess  peculiar  properties  not 
found  in  any  other  projections  which  make 
them  well  suited  for  special  purposes.  Blundau 
introduces  a  very  salutary  departure  from  the 
usual  practice  of  treating  these  projections 
separately  by  stating  their  common  properties 
and  the  distinguishing  features  of  each  kind. 
It  is  a  common  property  of  all  azimuthal  pro- 
jections that  every  point  on  the  surface  to  be 
represented  is  shown  in  its  true  azimuth  from  a 
central  point,  and  the  distinguishing  feature  of 
each  kind  is  the  particular  flmction  of  the 
spherical  zenith  distance  of  the  point  from  the 
center  of  the  map  which  is  adopted  as  a  measure 
of  its  distance,  or  m  =  /  (S)^  where  m  represents 
the  radius  or  distance  from  the  center  of  the 
map,  and  ^  the  zenith  distance.  The  first  pro- 
jection coming  under  consideration  is  PoaieVe^ 
in  which  the  distances  are  given  by  the  arcs 
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^m  =  arc  <').  No  projection  can  be  devised 
which  gives  M  distances  correctly ;  Postel's 
giveis  the  correct  distance  from  one  point,  the 
center  of  the  map  ;  bat  for  a  limited  area,  even 
one  as  large  as  the  IJDited  States  which  required 
zenith  distances  of  21**,  the  error  in  distances 
is  much  less  than  in  any  of  the  other  projec- 
tions in  common  use,  not  excepting  the  poly- 
conic,  and  it  is  to  be  greatly  recommended  for 
fiuch  maps  as  railroad  and  post-route  maps. 
The  most  important  one  of  these  projections 
however  is  LamberVs  equivalenty  which  gives 
-distances  by  the  chord  (  m  =  2  sin  }($ ),  because 
it  gives  true  areas  which  for  most  ordinary  pur- 
poses is  the  most  desirable  requisite.  It  would 
be  most  admirably  suited  for  census  purposes  ; 
for  accuracy  of  distances  it  is  inferior  to  the  pre- 
ceding one  but  superior  to  the  polyconic.  [  For 
ao^  zenith  distance  Blundau  gives  the  elements 
of  linear  distortion  for  Postel's  as  follows  :  Tan- 
gential direction  a=  1.021 ;  central  direction  b= 
1.000,  and  for  Lambert's  a  =  1.015,  b  =  0.985.  ] 
In  the  gnomonie  projection  radial  distances  are 
given  by  the  tangents  of  the  zenith  distances 
(  m^=  tang  6)  it  has  the  valuable  property  pos- 
sessed by  no  other  projection,  that  all  great 
circles  are  represented  by  straight  lines.  For 
this  reason  it  is  a  valuable  adjunct  to  sailing 
charts,  and  the  Hydrographic  Office  has  pub- 
lished charts  of  all  the  great  oceans  on  this  pro- 
jection. This  is  also  a  perspective  projection 
with  the  point  of  view  at  the  center  of  the 
earth.  The  orthographic  projection,  in  which 
the  sines  of  the  zenith  distances  are  taken  as 
tadii  (m  =  sin  ^  may  also  be  regarded  as  a  per- 
spective one,  it  interests  us  only  in  so  far  as  all 
lunar  charts  are  constructed  on  it,  in  fact,  can- 
not be  constructed  on  any  other.  The  stereo- 
graphic  projection  which  has  the  formula  m  = 
2  tang  il^  deserves  mention  on  account  of  its 
antiquity,  having  been  already  used  by  Hip- 
parchus  (160-125  B.  C),  and  it  is  the  only 
azimuthal  projection  which  has  no  angular 
distortion  or  in  which  every  circle  is  projected 
as  a  circle.  It  may  also  be  treated  as  a  per- 
spective projection  if  the  point  of  view  is  taken 
on  the  surface  and  the  earth  is  assumed  to  be 
transparent ;  the  map  will  then  appear  reversed 
like  the  type  of  a  print.  Amongst  the  conven- 
tional azimuthal  projections  I   wish    to    call 


attention  to  one  proposed  by  Hammer  in  Peter- 
mann's  Mitt,  of  1892,  which  consists  of  a  Lam- 
bert's azimuthal  hemisphere  converted  into  a 
flill  sphere  by  a  manipulation  suggested  by 
Aitow.  This  projection  appears  to  be  well 
adapted  to  replace  the  Mercator  projections  in 
atlases  of  Physical  Geography,  and  has  the  ad- 
vantage over  Mollweide's,  so  often  used  for  that 
purpose,  that  angular  distortions  are  greatly  re- 
duced, besides  being,  like  the  latter,  equivalent. 
Conical  Projections, — The  transition  of  azi- 
muthal projections  into  conical  projections  is 
effected  by  substituting  the  apex  of  the  devel- 
oping cone  in  the  place  of  the  center  of  the 
map,  and  by  reducing  the  azimuthal  angles  in  a 
common  ratio,  i.  «.,  multiplying  them  by  a  con- 
stant factor,  which  in  the  ordinary  conical  pro- 
iection  is  the  cosine  of  the  polar  distance  of  the 
tangent  parallel.  This  ordinary  conic<U  prqjee- 
tion.  in  which  the  central  parallel  and  the  dis- 
tances between  the  parallels  only  preserve  their 
relative  values,  while  all  other  parallels  and 
areas  are  exaggerated,  should  be  used  only 
where  facility  of  construction  is  the  principal, 
and  accuracy  a  subordinate  consideration.  Two 
different  methods  are  in  use  for  compromis- 
ing the  exaggeration  of  the  parallels.  In  the 
first  one  two  parallels  instead  of  one  are  given 
their  true  dimensions,  one  at  half  the  distance 
between  the  lowest  parallel  and  the  middle 
one,  the  other  at  half  the  distance  between 
the  middle  and  highest  parallel.  The  radii  of 
the  concentric  parallels  are  prescribed  by  the 
condition  that  the  latter  shall  retain  their  true 
distance  from  each  other.  This  method  is 
usually  called  that  by  an  intersecting  cone ^  which 
designation  is  misleading  for  the  reason  that  the 
cone  thus  constructed  is  an  ideal  one  which  can- 
not be  directly  applied  to  the  sphere  ;  Blundau 
proposes  to  call  it  the  De  Ulsle  conic  projection 
after  the  French  astronomer  who  made  the  first 
use  of  it.  The  second  modification  of  the  con- 
ical projection  which  is  also  frequently  used  in 
atlases,  was  devised  by  Mercator  and  should 
be  called  after  him.  Here  also  two  parallels 
are  given  in  their  true  dimensions,  just  as  in  the 
preceding  projection,  but  the  radii  of  the  con- 
centric parallels  are  not  those  of  an  ideal  cone, 
but  those  furnished  by  a  cone  tangent  to  the 
middle  parallel ;  the  meridians  no  longer  cross 
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the  ]Mirallels  at  right  aogles,  nor  do  they  meet 
in  one  point,  the  apex  of  the  developed  cone. 
By  sacrificing  the  equidistance  of  the  parallels, 
conical  projections  may  be  constructed  which  are 
either  equivalent  or  con  formal  (without  angu- 
lar distortions)  and  yet  retain  either  one  or  two 
trae  parallels.  Lambert  and  Gauss  have  de- 
voted considerable  study  to  these  projections ; 
but  there  is  one,  devised  by  Albers  in  1805, 
which  has  equivalence  and  two  true  parallels, 
qualities  which  should  entitle  it  to  special  con- 


Association'   should  persist  in  making  use  of 
Bonne's  projection  in  their  reports. 

Regarding  the  polyconic  projection^  devised 
by  the  Coast  Survey  and  very  extensively  used 
in  this  country,  Blundau  has  not  much  to  say 
that  might  be  considered  as  very  flattering.  He 
says  in  substance  that  the  distortion  which  in 
the  equi- distant  conic  projections  is  most  per- 
ceptible near  the  upper  and  lower  borders  is 
here  shifted  to  the  more  distant  parallels,  and 
that  it  is  of  real  advantage  only  when  applied 


ThutsMTte  ptfyomifi  Pr^ftetfott  ofdu  thattd  StaJUt- 
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rideration,  but  hitherto  it  has  not  received  any 
special  trial.  Amongst  the  pseudo  or  conven- 
tional conical  projections.  Bonne's  occupies  the 
first  rank  ;  although  as  long  ago  as  1880,  Tissot 
exposed  its  glaring  defects,  it  has  nearly  up  to 
the  present  date  retained  almost  undisputed 
possession  of  the  principal  atlases.  This  has 
sometimes  been  ascribed  to  undue  French  influ' 
nice^  but  it  may  just  as  well  be  a  consequence 
of  castom  and  convenience.  It  is  somewhat 
sarprising  that  after  all  that  has  been  said  by 
Tissot  and  Zoppritz  the  '  Q«odetic  International 


to  the  representation  of  regions  of  predomina- 
ting meridional  dimensions.  It  is  a  fact  that  in 
maps  of  the  United  States  on  this  projection,  like 
those  issued  by  the  General  Land  Office,  the 
Geological  Survey  and  the  Census,  the  exagger- 
ation of  the  meridians  and  areas  near  the  At- 
lantic and  Pacific  borders  reaches  fully  6}  per 
cent.,  which  is  nearly  three  times  as  much  as 
might  be  considered  a  fair  allowance,  and  it 
seriously  interferes  with  the  use  of  these  maps  for 
the  measurement  of  either  distances  or  areas 
near  these   borders.     But   there    are    several 


184 


SGIENCR 


[N.  S.   Vol.  XL  No.  266. 


methods  by  which  the  undoubted  advantages 
of  the  polyconic  projection  can  be  preserved  and 
its  disadvantages  greatly  reduced,  to  which 
Blundau  cannot  be  an  entire  stranger.  One 
way  would  be  not  to  adhere  strictly  to  one  cen- 
tral meridian,  but  in  the  case  of  an  oblique  map 
to  shift  the  apices  of  the  tangent  cones  in  such  a 
manner  that  the  central  meridians  pass  as  nearly 
as  may  be  through  the  middle  of  the  map ;  the 
meridians  would  then  assume  a  spiral  shape.  I 
have  used  this  method  on  several  occasions,  but 
Hammer  is  the  first  one,  I  believe,  who  has 
called  public  attention  to  it.  If  the  map  should 
have  a  predominating  east  and  west  dimension, 
the  developing  cones  may  be  applied  in  a  trans- 
verse position  ;  some  great  circle  passing  cen- 
trally through  the  map  might  be  treated  as  a 
central  meridian  and  the  poles  might  be  trans- 
ferred to  the  equator.  In  the  accompanying 
sketch  I  have  constructed  a  projection  of  the 
United  States  on  this  principle  ;  the  95°  long,  is 
substituted  for  the  equator  and  the  great  circle, 
which  in  lat.  39°,  is  perpendicular  to  the 
meridian  of  95°,  is  taken  as  central  meridian. 
The  distortion,  which  in  an  ordinary  polyconic 
projection,  accumulates  near  the  right  (east) 
and  left  (west)  borders  is  iiere  transferred  to 
the  vicinity  of  the  upper  (north)  and  lower 
(south)  borders.*  It  may  not  be  amiss  to 
mention  that  for  certain  purposes  Blundau 
has  recommended  the  employment  of  abnormal 
conic  projections,  in  which  case  the  axis  of  the 
cone  does  not  coincide  with  the  axis  of  the 
earth  and  gives  as  illustration  a  map  of  Africa, 
in  which  the  point  in  which  the  equator  in- 
tersects the  western  coast  of  the  continent  is 
chosen  as  apex  of  the  cone.  On  this  projection 
the  elements  of  distortion  show  very  favorable 

*  In  the  polyoonic  projeotion  the  lines  of  equal 
linear  (and  areal)  distortioD  are  parallel  to  the  central 
meridian,  and  the  diBtortion  for  modern  distances 
increases  as  the  square  of  the  distance  from  this  line. 

[Distortion  =  0.01  T  ^-r)  ^^®'®  ^  =  distance  from 

central  meridian  in  degrees  of  arch  of  great  circle.] 
Since  the  distance  aoroes  the  United  States  from  north 
to  south,  is  only  about  three-fifths  of  that  from  east  to 
west,  it  follows  that  by  the  above  manipulation  the 
maximum  of  distortion  is  reduced  from  6}  per  cent, 
to  about  2i  per  cent. 


conditions,  but  it  has  the  serious  defect  of 
leaving  a  blank  space  by  the  complete  de- 
velopment of  the  cone  on  a  plane,  and  aince 
Hammer  has  shown  in  Petermann's  Mitt,  of 
1894,  that  just  as  favorable  conditions  may  be 
attained  by  an  equivalent  azimuthal  projection, 
the  application  of  abnormal  ^  conic  projectiona 
does  not  appear  to  deserve  much  encourage- 
ment. The  polyhedral  projection  has  a  trap- 
ezoidal shape.  It  is  now  generally  adopted  in 
Europe  for  the  single  sheets  of  serial  publica- 
tions of  government  surveys  on  a  large  scale 
(between  1/20000  and  1/100000) ;  it  is  similarly 
used  by  the  U.  S.  Geological  Survey,  and  has 
been  proposed  by  Penck  for  the  prospective  map 
of  the  world  on  the  one  millionth  scale.  It  is  the 
shape  which  any  part  of  the  earth's  surface,  en- 
closed by  two  parallels  and  two  meridians  will 
assume  in  many  kinds  of  projections  now  in 
use,  provided  the  size  of  the  section  is  small 
enough  (not  more  than  15  or  80  minutes  or 
one  degree  of  latitude  and  longitude)  to  allow 
the  substitution  of  the  chord  for  the  arc 
of  the  parallels.  Consequently  this  so-called 
polyhedral  projection,  properly  speaking,  is 
no  projection  at  all ;  the  separate  sheets  may 
be  joined  in  difibrent  ways,  such  as  will  conform 
to  either  a  polyconic  or  to  a  simple  tangent 
conical  projection. 

Oylindric  Prcjectuma. — The  transition  from 
conic  to  cylindric  projections  takes  place  when 
the  constant  factor  (n)  of  the  azimuthal  angle 
becomes  0.  In  this  case  the  meridians  become 
straight  parallel  lines  and  the  contact  occurs  at 
the  equator.  This  great  circle  as  well  as  the 
parallels  appear  also  as  straight  lines,  intersect- 
ing the  meridians  at  right  angles.  These  con- 
ditions are  common  to  all  cylindric  projections, 
and  the  only  difference  between  the  several 
varieties  consists  in  the  particular  Ainction  of  the 
latitude  y^f(<f)  which  is  adopted  as  measure 
for  the  distance  of  the  parallels  from  the  equa- 
tor. If  the  meridional  arcs  are  given  in  their 
true  dimensions  {y  =  arc  <f)  we  have  the  Bquare 
projection  which  should  not  be  used  for  more 
than  15°  from  the  equator.  For  broader  zones 
an  '  intersecting'  cylinder  should  be  substituted 
(corresponding  to  the  intersecting  cone  of  the 
De  Lisle's  projection)  which  will  transform  the 
square  into  a  rectangular  projection.   The  cylin- 
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der  may  also  be  made  tangent  to  a  meridian 
instead  of  the  equator  by  which  the  square  pro- 
jection is  changed  into  Cassini's,  which,  for  mod- 
erate distances  from  the  central  meridian,  great- 
ly resembles  the  polyconic.  Cylindric  projections 
may  also  be  made  equivalent  (2^=  sin  o),  when 
we  obtain  Lambert's  equivalent  cylinder  projec- 
tion, bat  it  is  only  when  it  assumes  that  shape 
(called  eonformal  by  Gkiuss  and  atttogonal  by 
Ussot),  in  which  there  is  no  angular  distortion, 
or  in  which  the  elementary  arcs  of  longitude  and 
latitude  preserve  their  relative  dimensions,  when 
y=log  nat.  tang  (45^+}^)}  that  this  projec- 
tion, aa  the  Mercator,  has  attained  an  impor- 
tance which  puts  all  others  into  the  shade.    The 
vexatious  question  of  nearly  fifty  years  stand- 
ing whether  the  Mercator  or  polyconic  pro- 
jection offers   greater  advantages   for  hydro- 
graphic  charts,  does  not  appear  to  have  been 
finally  settled  yet.     Granting  that  sailing  by 
the  orthodrome  is  preferable   to  sailing  by  the 
toxodrome,  and  that  the   polyconic  gives  the 
artho^ome  in  a  more  nearly  straight  line  than 
the  Mercator,   this  departure  from   a  straight 
line  may  assume  sufficient  proportions  to  render 
the  polyconic  chart  unreliable  while,  with  the 
positive  knowledge  that,  with  the  exception  of 
Meridians  and  the  equator,  all  great  circles  are 
curves  on  the  Mercator  chart,  no  sailor  will 
meet  with  any  difficulty  in  laying  down  ortho- 
dnmes  on  a  Mercator  chart  without  calculations 
with  the  assistance  of  a  gnomonic  chart ;  but 
the  chief  arguqient  in  favor  of  Mercator  charts 
will  always  remain  the  facility  of  laying  down 
positions  and  courses.    For  hydrographic  charts 
which  are  not  intended  to   be  used  as  sailing 
charts,  or  which  are  on  such  large  scales  that 
the  sea  area  occupies  but  a  narrow  margin,  the 
employment  of  theMercator  projection  should  be 
avoided  for  the  reason  that  the  differences  with- 
in the  narrow  limits  between  the  two  contend- 
ing classes  of  projections  are  sufficiently  small 
to  allow  the  use  of  a  polyconic  for  the  same 
purpose  as  the  Mercator  chart,  but  they  are 
great  enough  to  render  a  Mercator  chart  unfit 
for  most  of  the  uses  a  map  may  be  put  to,  such 
as  the  measurement  of  distances  and  areas. 
Another  very  extensive  use  to  which  the  Mer- 
cator projection  has  been  put  is  for  planispheres 
in  atlases,  especially  for  the  purpose  of  dis- 


seminating and  illustrating  information  of  a 
statistical  or  physical  nature,  and  here  Blundau 
is  slightly  mistaken  if  he  assumes  that  in  this 
capacity  it  could  very  properly  be  superseded 
by  projections  of  less  objectionable  features. 
For  many  purposes,  for  meteorological  charts 
for  instance,  it  is  of  greater  importance  to  have 
the  cardinal  directions,  north  and  south,  east 
and  west  always  point  the  same  way  and  re- 
main parallel  to  the  borders  of  the  chart,  than 
to  have  correct  areas  and  to  have  these  lines 
run  in  every  possible  way.  The  objection  so 
frequently  raised  against  the  Mercator  projec- 
tion that  it  does  not  furnish  any  indications  for 
the  courses  of  great  circles,  may  readily.be  over- 
come by  constructing  on  transparent  paper  a 
system  of  great  circles  which  intersect  the 
equator  in  two  opposite  points.  If,  however, 
the  Mercator  chart  is  used  to  illustrate  condi- 
tions in  which  correctness  of  area  is  more  im- 
portant than  parallelism  in  identical  bearings, 
like  those  showing  density  of  population,  or  the 
distribution  of  animals  and  plants,  it  may  very 
properly  be  superseded  by  others  of  an  equiva- 
lent nature ;  if  no  other,  by  Mollweide's  which 
is  very  easily  constructed,  and  always  available. 

The  closing  chapter  about  projections  treats 
of  the  selection  of  one  with  least  distortion  and 
gives  a  r6sum6  of  the  results  of  Tissot's  inves- 
tigations with  tables  giving  the  relative  values 
of  the  elements  of  '  deformation '  for  the  prin- 
cipal  projections  in  use,  reducing  the  formerly 
often  troublesome  question  about  the  relation 
of  a  projection  for  a  special  purpose  to  one  of 
easy  solution.  But  this  applies  only  to  maps 
embracing  large  areas,  as  those  of  continents  ; 
the  question  about  the  projection  with  least 
distortion  for  areas  of  restricted  size,  such  as 
European  countries,  does  not  admit  of  a  general 
solution,  but  has  to  be  solved  for  each  country 
separately  and  this  solution  is  definite.  In  no 
such  case  would  the  projection  be  one  admitting 
geometrical  construction  ;  it  would  be  one  en- 
tirely dependent  upon  analysis. 

Having  carefully  perused  the  volume  from 
beginning  to  end,  I  conclude  that  it  is  an  emi- 
nently practical  book  and  gives  to  the  cartog- 
rapher all  the  information  he  may  possibly 
need  regarding  the  nature  of  projections  and 
their  constructions ;   but  it  is  because  of  this 
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QtilitariaQ  tendency,  together  with  Blandau's 
manifest  aversion  to  cross  the  threshold  of 
higher  mathematics,  that  to  the  disciples  of 
GauHs,  Lagrange  and  Tissot  (who  care  more  for 
the  theory  than  for  the  application  of  pro- 
jections), the  treatment  of  '  autogonal '  or  '  con- 
formal'  projections  is  not  altogether  satisfac- 
tory. He  should  have  introduced  the  elements 
of  the  theory  of  functions  without  which  a 
proper  treatment  of  these  projections  is  impos- 
sible. He  should  at  least  have  said  that  the 
codrdinates  of  a  sphere  (u,  v)  are  connected 
with  those  {x^  y)  of  Mercator's  projection  by  the 
relation 

«  +  <y  ==tt  +  <  log  tang  ^j-+  g") 

and  that  by  suitably  taking  «,  the  coordinates  of 
any  other  autogonal  projection  (IT,  Y)  are  given 
by  the  relation 

If^(  )  =  e^*^  >a stereographic projection 
is  obtained  in  which  the  north  or  south  pole  is 
the  center  of  the  map.  If  to  this  stereographic 
projection  we  apply  ♦(  )=  —  Jf4"Cn-*(  ), 
we  obtain  Feirce's  q^incunddl  projection,  etc 

A.  LiNDBNKOHL. 

December  28,  1899. 

The  Eoolution  of  OenercU  Ideas.    By  Th.  Bibot. 

Translated  by  Fbakceb  A.  Wblby.  Chicago, 

Open  Court  Publishing  Company.  1899.    Pp. 

231. 

The  scope  and  mode  of  treatment  of  Pro- 
fessor Bibot' s  monographs  are  well  known ;  and 
this  one  follows  closely  the  general  plan  of  those 
which  have  preceded  it.  The  topic  itself  is  a 
most  interesting  one ;  the  genesis  of  the  powers 
of  abstraction  and  the  evolution  of  the  general 
ideas  which  represent  the  fruit  of  such  alwtrac- 
tion.  The  material  for  the  early  forms  of  the 
process  is  to  be  found  in  the  mental  operations 
of  animals,  of  children  and  savages,  and  of 
deaf-mutes  before  education.  These  have,  in 
common,  the  absence  of  words  and  the  depend- 
ence of  the  abstraction  upon  the  generic  images 
formed  by  sense-experiences.  The  intermedi- 
ate stage  involves  the  use  of  words  and  is  re- 
flected in  the  character  and  growth  of  language. 
The  word  fixes  the  material  basis  of  the  ab- 


straction and  aids  the  mind  in  focusing  upon 
the  '  abstracted '  relation.  In  the  highest 
stages  of  abstraction  the  element  of  repre- 
sentation has  faded  away,  and  the  word  practi- 
cally constitutes  its  entire  content.  Follow- 
ing the  description  and  illustration  of  these 
processes  is  a  special  consideration  of  the  de- 
velopment of  the  special  concepts  of  number, 
space,  time,  cause,  law  and  species.  The  funda- 
mental insistence  upon  experience  as  the  basis 
of  such  development  and  the  suggestiveness  of 
the  genetic  point  of  view  find  apt  application 
in  this  part  of  the  thesis. 

But  in  spite  of  a  well-chosen  theme  and  of  9k 
discerning  utilization  of  the  literature ;  in  spite 
of  much  interesting  material  and  suggestive 
modes  of  treatment,  the  general  impression  of 
the  book  is  a  rather  unsatisfactory  one.  There 
is  a  judicious  occupation  of  points  of  advantage ; 
skirmish  lines  are  thrown  out  in  various  direc- 
tions, a  campaign  is  carefully  planned — and  the 
planning  is  rather  too  freely  discussed — ^but  there 
is  no  vigorous  nor  successful  attack  upon  the  real 
stronghold  of  the  situation.  None  the  lese,  the 
monograph  will  be  a  helpful  one  to  the  student, 
who  will  appreciate  the  significance  of  the 
problem,  as  Professor  Bibot  outlines  it,  and 
who  will  be  led  by  the  interest  of  the  exposition 
to  assimilate  the  essential  factors  involved  in 
the  growth  and  functioning  of  the  powers  of 
abstraction.  His  attention  may  be  specially 
directed  to  a  point  touched  upon  in  the  last  chap- 
ter, but  worthy  of  more  extensive  treatment  ; 
namely,  that  the  criterion  of  the  utility  of  ab- 
straction is  not  to  be  sought  merely  in  its  products 
— such  as  the  higher  mathematics  or  metaphysics 
— ^but  as  well  in  the  process  itself,  by  which  the 
individual  learns  to  focus  the  attention  at  will 
upon  any  aspect  of  a  complex  experience  which 
may  become  important.  And,  in  the  same 
chapter,  he  should  not  overlook  the  suggestive 
delineation  of  the  parts  played  by  theory  and 
practice,  by  the  incentive  of  genius  and  by 
gradual  development,  in  the  actual  history  of 
the  sciences  depending  upon  abstraction. 

Of  the  translation,  the  best  that  can  be  said 
is  that  it  is  barely  satisfactory.  A  good  trans- 
lation of  a  psychological  work  involves  the  ab- 
sorption and  re-expression  of  the  author'a 
perspective  of  ideas,  not  of  his  words  alone ; 
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abundaot  Latinisms,  ambiguous  phrases,  and 

svrkward  statements  reveal  that  this  process 

hss  not  been  very  successfully  accomplished  in 

the  present  instance. 

Joseph  Jabtrow. 

uviysbsitt  of  wiscoksin. 
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SCIENTIFIC  JOURNALS  AND  ARTICLES. 

Thb  New  York  Botanical  Garden  has  begun 
the  publication  of  a  monthly  journal  to  contain 
notes,  news  and  untechnical  articles  of  general 
interest.  It  is  edited  by  Dr.  D.  T.  MacDougal, 
director  of  the  laboratories,  and  is  sent  free  to 
memben  of  the  Garden .  The  first  number,  con- 
taining sixteen  pages,  opens  with  an  article  on 
the  Museum  building  by  Dr.  N.L.  Britton,  with  a 
plate,  and  this  is  followed  by  short  unsigned 
articles  on  'Cooperative  Forestry,'  'Etiolated 
Plants  as  Food,'  '  Micorhizas  of  Orchids '  and 
*  Colors.'  At  the  end  there  are  notes  on  re- 
cent aooessions  to  the  Ghirdens  and  on  other 
Bobjects  of  botanical  interest.  The  New  York 
Botanical  Garden  now  has  four  series  of  publi- 


cations. The  Journal  just  mentioned,  the  Bui" 
letiny  containing  official  documents  and  technical 
articles,  Memoirs  and  Contributions^  the  latter 
being  reprints  from  other  journals. 

The  December  number  of  the  Bulletin  of  the 
American  Mathematical  Society  contains  a  report 
of  the  October  meeting  of  the  Society,  by  the 
Secretary ;  '  Note  on  the  Simply  Transitive 
Primitive  Groups,'  by  Dr.  G.  A.  Miller ;  <0n  the 
Commutators  of  a  given  Group,'  by  Dr.  G.  A. 
Miller;  a  review  of  Oltramare's  'Calcul  do 
Generalization,'  by  Professor  E.  O.  Lovett; 
'  Shorter  Notices' ;  *  Notes ' ; '  New  Publication.' 
The  January  number  of  the  Bulletin  containa 
the  Presidential  Address  of  Professor  R.  8. 
Woodward.  '  The  Century's  Progress  in  Pure 
Mathematics,'  delivered  at  the  annual  meet- 
ing of  the  Society,  December  28,  1899  ;  '  The 
Status  of  Imaginaries  in  Pure  Geometry,'  by 
Professor  Charlotte  Angas  Scott ;  '  Notes ' ;. 
'New  Publications.' 


SOCIETIES  AND  ACADEMIES. 
OEOLOOICAL  BOCIBTY  OF  WASHINGTON. 

At  the  94th  meeting  and  7th  annual  meeting, 
held  December  18,  1899,  the  following  officera 
were  elected  for  the  ensuing  year :  President^ 
Whitman  Cross ;  Vice-Presidents,  J.  S.  Dilller, 
C.  W.  Hayes ;  IVeasurer,  M.  B.  Campbell ; 
Secretaries^  F.  L.  Bansome,  David  White; 
Members-at-large  of  the  Council,  G.  P.  Merrill, 
Bailey  Willis,  A.  H.  Brooks,  Waldemar  Lind- 
gren,  G.  O.  Smith. 

The  95th  regular  meeting  was  held  January 
10, 1900.  Under  informal  communications  Mr. 
G.  P.  Merrill  exhibited  and  briefly  described 
a  nepheline-melilite-basalt  from  Rocky  Hill^ 
Oahu,  where  it  had  been  found  in  place  by 
Professor  C.  H.  Hitchcock.  It  was  stated  that 
while  a  rock  of  this  type  had  been  previously 
described  by  Wichmann  and  others  from  frag- 
ments brought  bj'  vessels  as  ballast,  this  was, 
it  was  believed,  the  first  discovery  of  the  rock 
in  place. 

Under  the  regular  program  the  following 
papers  were  presented : 

(1)  Mr.  Joseph  A«  TaflT:  '  StrootonJ  Features* 
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of  the  Ouachita  Mountain  Bange  in  Indian 
Territory.' 

This  mountain  range  is  200  miles  long  and 
trends  west  from  the  vicinity  of  Little  Bock, 
Arkansas,  into  Indian  Territory.  It  is  sepa- 
rated from  the  Ozark  uplift  on  the  north  hy  the 
east  and  west  trough  of  the  Arkansas  valley. 
It  is  abruptly  terminated  on  the  east  by  the 
Tertiary  overlap  of  the  Mississippi  embayment. 
The  Cretaceous  peneplain  comes  up  on  the  south 
side  of  the  range  and  Cretaceous  rocks  conceal 
much  of  the  structure.  On  the  west  the  strike 
of  the  folds  turns  toward  the  south,  and  the 
latter  pass  under  Cretaceous  sediments.  As 
far  as  known,  the  rocks  involved  in  the  Oua- 
chita uplift  are  Silurian  shales,  sandstone,  lime- 
stone, and  novaculites — 2560  feet;  Lower 
Carboniferous  (Branner) — 18,480  feet;  and 
Upper  Coal  Measures— 5800  feet;  making  a 
column  nearly  five  miles  in  thickness.  The 
sandstones  become  thicker  and  coarser  toward 
the  south. 

The  structure  of  the  range  is  Appalachian. 
In  the  center  of  the  range  the  folds,  in  massive 
sandstone,  are  wide  and  long.  Near  the  pe- 
riphery the  folds  are  shorter  and  generally  over- 
turned, compressed  and  faulted.  Some  of  the 
faults  have  vertical  displacements  of  several 
thousand  feet.  The  uplift  began  before  or  dur- 
ing the  Carboniferous  and  culminated  after  that 
period. 

(2)  Mr.  Geo.  P.  Merrill:  'The  Gem  Mines 
near  Bakersville,  North  Carolina.'  Specimens 
were  shown  and  a  brief  account  given  of  the 
pegmatitic  veins  in  which  the  beryls  (emeralds 
and  aquamarines)  occur. 

(3)  Mr.  Arthur  C.  Spencer :  *  A  Peculiar 
Form  of  Talus.' 

In  some  of  the  high  basins  of  the  San  Juan 
Mountains,  Colorado,  the  encircling  cliffs  have 
supplied  at  certain  points  an  excess  of  debris, 
which  has  advanced  across  the  floor  of  the 
glacial  cirque  as  a  tongue,  simulating  the  form 
of  a  small  glacier.  The  slope  of  these  lobes 
may  be  as  low  as  one  in  six,  and  their  thickness 
may  reach  fifty  feet.  The  surface  of  the  talus- 
stream  shows,  in  each  case,  a  series  of  roughly' 
concentric  ridges,  suggestive  of  differential  and 
periodic  downward  movement.  The  chief  force 
involved  has  doubtless    been  gravity,   acting 


upon  the  mass  of  loose  rock.  The  movement 
within  the  mass  may,  however,  have  been  ftudli- 
tated  by  interstitial  ice  derived  from  sifting 
snow  or  percolating  water. 

F.  L.  Banbome, 
David  White, 

Secretaries. 

BIOLOGICAL  BOCIETT  OF  WA8HINOTOK. 
316TH  MEBTINO,  SATURDAY,  JANUARY,  18TH. 

W.  B.  Maxon  exhibited  an  abnormal  flight 
feather  from  the  peacock,  in  which  the  shaft 
was  double  for  nearly  its  entire  length. 

William  Palmer  exhibited  a  series  of  speci- 
mens of  Onodea  sensibilis  showing  variations 
due  to  conditions  of  environment,  such  as  shade, 
exposure  to  light,  moisture  or  dryness. 

Vernon  Bailey  told  '  Where  the  Grebe  Skins 
come  from,'  and  how  the  birds  are  killed  by 
thousands  among  their  nests  on  the  lakes  of 
eastern  Oregon  and  California.  Three  species, 
the  western,  the  eared,  and  the  pied- billed 
grebe  were  found  breeding  among  the  tules  in 
the  shallow  waters  of  Tule  Lake,  California, 
and  here  the  hunters  were  engaged  in  shooting 
the  old  birds,  stripping  the  skins  from  their 
breasts  and  shipping  them  to  San  Francisco. 
From  twenty  to  fifty  cents  were  received  for  a 
skin  and  the  hunters  were  making  from  twenty 
to  thirty  dollars  a  day.  At  the  present  rate  of 
destruction  the  birds  will  not  last  many  years 
and  the  speaker  raised  the  question,  can  they 
not  be  protected  ? 

William  Palmer  spoke  of  '  the  Ferns  of  the 
Lower  Shenandoah  Valley,'  illustrating  his  re- 
marks by  specimens,  showing  their  variation  as 
compared  with  similar  species  from  the  vicinity 
of  Washington  due  to  the  conditions  under 
which  they  grew.  In  the  case  of  every  species 
but  one  the  valley  habitat  was  the  dryer  of  the 
two  resulting  in  the  production  of  narrower 
fronds  and  less  herbaceous  plants.  The  de- 
forestation of  the  valley  and  the  grazing  of 
sheep  and  cattle  have  caused  the  almost  com- 
plete extermination  of  ferns,  except  in  &vored 
and  very  rocky  localities,  among  the  limestone 
blufis  and  mountain  streams.  Many  spedes 
common  about  Washington,  and  growing  luxu- 
riantly in  wooded  situations,  were  either  absent 
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or  represented  by  few  examples  and  these  re- 
duced in  size  and  starved. 

J.  W.  Daniels  described  *•  Zoological  Collect- 
ing in  Cuba '  speaking  of  the  richness  of  the 
fauna  and  the  difficulties  that  attended  the  work 
owing  to  the  thickness  of  the  vegetation. 

£.  L.  Morris  presented  '  a  Bevision  of  the 
Species  of  FlantagOy  commonly  referred  to  P. 
PaUig<mtea  Jacq.'  stating  that  a  number  of  dis- 
tinct species  had  been  combined  under  this 
name  or  its  variety  gnaphcUioides^  some  of  which 
were  as  yet  undescribed.  The  species  could 
be  divided  into  two  groups,  distinguished  by 
the  form  of  the  bracts,  Flantago  Pataganica^  the 
speaker  stated  did  not  occur  in  North  America. 

T.  W.  Stanton, 
Secretary. 

WASHINGTON  CHEMICAL  SOCIETY. 

The  regular  meeting  was  held  on  January 
11,  1900.  The  following  officers  were  elected 
for  the  ensuing  year:  President,  Dr.  H.  C. 
Bolton  ;  Vice-PreMenU^  Mr.  V.  K.  Chesnut, 
Dr.  Peter  Fireman  ;  Secretary,  Mr.  William  H. 
Kmg ;  Treasurer,  Mr.  W.  P.  Cutter  ;  Executive 
Committee,  the  above  officers  and  Messrs.  Wirt 
Tassin,  E.  E.  Ewell,  H.  N.  Stokes,  F.  E. 
Cameron  and  W.  F.  Hillebrand. 

William  H.  Kbuo, 
Secretary. 

THE  NEW    YOBK    SECTION    OF    THE    AMERICAN 
CHEMICAL  SOCIETY. 

In  addition  to  the  program  as  announced 
for  the  January  meeting  of  the  New  York  Sec- 
tion of  the  American  Chemical  Society,  Dr. 
George  F.  Barker,  of  the  University  of  Penn- 
sylvania and  a  past  president  of  the  Society, 
was  present  and  made  a  very  interesting  ad- 
dress on  the  more  recent  developments  growing 
out  of  the  Rdntgen  ray  investigations,  describ- 
ing and  exhibiting  a  sample  of  radium  or 
'Radio- Active  Substance  A,*  as  named  by  the 
German  chemists  who  are  working  on  the  sub- 
ject. This  substance  emits  rays  which  cause  an 
impression  of  feeble  phosphorescence  to  the  eye, 
iKit  which  are  not  light.  In  other  words,  they 
are  rays  which  cannot  be  reflected  nor  refracted. 
Kor  can  they  be  prevented  from  acting  on  a 


photographic  sensitive  plate  by  three  thick- 
nesses of  black  paper  added  to  as  many  thick- 
nesses of  orange  yellow  paper ;  and  images 
were  shown  on  a  plate  which  had  been  made 
through  all  this  thickness  of  protective  cover- 
ing. 

Few  people  have  had  the  opportunity  of  see- 
ing this  substance,  and  Professor  Barker's  ad* 
dress  was  listened  to  with  the  closest  attention. 

Mr.  Allen  Hazen  exhibited  lantern  slides 
*■  Illustrating  Filters  for  Purifying  Public  Water 
Supplies,'  many  of  them  taken  in  diflerent  for- 
eign cities,  but  the  largest  number  showing  the 
process  of  construction  and  the  finished  work  of 
the  immense  covered  filter  beds  at  Albany, 
which  are  capable  of  delivering  about  9,000,000 
gallons  a  day. 

J.  A.  Mathews  read  a  paper  on  '  Laboratory 
Method  for  Continuous  and  Uniform  Generation 
of  Acetylene  and  its  Purification '  and  *  Upon 
the  Carbide  of  Gold ' ;  C.  W.  Volney,  *  On  the 
Reactions  of  Alkalis  with  the  Cellulose  Nitrates. 

Dr.  McMurtrie,  the  recently  elected  presi- 
dent of  the  society  at  large,  was  present,  and 
made  a  short  address,  expressing  his  apprecia- 
tion of  the  honor  conferred  by  his  election,  and 
the  hope  that  he  would  receive  the  hearty  co- 
operation of  all  the  Sections  of  the  Society. 

Kearly  one  hundred  members  and  friends 

were  present,  and  the  first  meeting  of  the  new 

year  gives  promise  of  increasing  interest  and 

enthusiasm  in  the  work  of  the  Section  and  of 

the  Chemists'  Club,  the  rooms  of  which  prove  so 

satisfactory  for  the  purposes  of  the  Club  as  well 

as  for  the  meetings. 

DuBAND  Woodman, 

Secretary. 

ZOOLOGICAL  CLUB,  UNIYEBSITY  OF  CHICAGO. 
MEETINGS  OF  OCTOBEB   AND    NOVEMBEB,     1809. 

At  the  first  session  of  the  Club  on  October 
18th  a  paper  entitled,  '^  The  Significance  of  the 
'Spiral  Type'  of  Cleavage'*  was  read  by  Mr.  0. 
M.  Child.  The  paper  was  the  result  of  ob- 
servations upon  the  cleavage  of  Arenicola  and 
Stemaepis  supported  by  a  comparison  with  the 
cleavage  of  other  forms  which  show  the  same 
type.  The  principal  points  urged  are  briefly 
as  follows :  the  cleaving  egg  must  be  re- 
garded as  an  organism,  not  merely  as  a  cell 
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•colony  or  cell  mosaic.  Dififerentiatiou  and  cell 
division,  even  in  the  spiral  type  of  cleavage, 
are  independent  phenomena,  though  they  may 
coincide  more  or  less  closely  in  point  of  time. 
The  spiral  type  must  have  been  originally  due 
to  mechanical  causes,  but  is  certainly,  at  pres- 
ent, hereditary.  It  is  followed  by  a  bilateral 
form  of  cleavage  which  is  morphogenetic  in 
character,  i.  «.,  the  direction  and  time  of  di- 
vision and  the  size  of  the  cells  all  contribute  di- 
rectly to  the  establishment  of  form  in  the 
embryo.  This  bilateral  cleavage  has  encroached 
i^pon  the  preceding  spiral  period  in  consequence 
of  a  condensation  of  the  process  of  develop- 
ment. The  determinate  character  of  the  cleav- 
age makes  possible  the  massing  of  large  amounts 
of  material  in  certain  cells,  which  thus  become 
centers  of  distribution,  but  this  segregation  is 
quantitative  rather  than  qualitative  so  far  as 
'organ  forming  material*  is  concerned.  An 
adequate  conception  of  the  extreme  plasticity 
of  the  cell  is  necessary  for  a  satisfactory  in- 
terpretation of  the  phenomena  of  spiral  cleav- 
age. 

The  second  session  of  the  Autumn  Quarter 
was  held  November  Ist.  Mr.  B.  H.  Johnson 
read  a  paper  reviewing  and  criticising  some  of 
the  recent  statistical  literature  upon  the  sub- 
ject of  variation.  A  second  paper  was  con- 
tributed by  Mr.  £.  R.  Downing  reviewing  the 
experiments  of  Loeb,  Morgan  and  others  on 
the  production  of  cell  division  and  development 
in  unfertilized  eggs  by  chemical  reagents. 

At  the  third  session,  November  15th,  Mr.  J. 
M.  Prather  contributed  the  results  of  his  study 
upon  the  development  of  the  hypophysis  in 
Amia,  The  hypophysis  arises  about  one  hun- 
dred and  sixty  hours  after  fertilization,  as  a 
local  differentiation  of  hypoblastic  cells  in  the 
dorsal  wall  of  the  fore-gut  far  back  of  the  point 
of  union  of  fore  gut  with  stomodaeum.  Here 
the  base  of  the  fore-brain  is  in  very  close  con- 
tact with  the  hypoblast,  and  this  fact  indicates 
that  its  point  of  origin  is  determined  by  phys- 
ical factors.  Lobes  begin  to  form  about  the 
fifteenth  day  and  by  the  thirty- fifth  day  the 
organ  is  much  lobed,  chiefiy  around  the  edges. 
The  first  lumen  appears  near  the  center  during 
the  ninth  day,  while  others  form  in  the  lobes 
as  they  arise.     The  lumina  appear  to  have 


no  communication  with  each  other  or  with, 
the  exterior.  Neither  blood-vessels  nor  nerves,, 
nor  glandular  secretions  could  be  found  in  it  at 
the  latest  stage  examined.  The  saccus  vascu- 
losus  begins  to  form  about  the  tenth  day,  as  an 
evagi nation  at  the  posterior  lower  angle  of  the 
infundibulum  and  grows  backwards  under  the 
base  of  the  hind- brain.  It  is  thus  quite  remote 
frqm  the  hypophysis  at  all  stages.  Granular 
secretions  were  found  in  it  as  early  as  the 
twenty-second  day.  It  is  inferred  that  what 
Kupffer  considered  the  earliest  stage  of  the  hy- 
pophysis in  Adpenser  is  the  anterior  divertic- 
ulum of  the  fore -gut  which  is  metamorphosed 
into  the  adhesive  organ. 

The  second  paper,  read  by  Miss  Anne  Moore, 
was  an  account  of  the  morphology  and  life  his- 
tory of  DinophUw^  D,  Qardin^^  found  at 
Woods  HoU.  Miss  Moore  succeeded  in  observ- 
ing the  actual  encystment  of  Dinophilus,  thus 
accounting  for  the  sudden  disappearance  of  the 
animal  noted  by  other  authors. 

The  fourth  session,  November  29th,  was  de- 
voted to  a  paper  by  Mr.  Y.  H.  Lowe  entitled, 
'Photographing  Insects  and  other  Animals.' 
Mr.  Lowe  described  in  detail  the  apparatus  and 
methods  employed  in  photographing  animals  in 
the  field  and  in  the  laboratory,  including  both 
living  and  mounted  specimens.  The  paper  was 
illustrated  by  a  number  of  the  author's  lantern 

slides. 

C.  M.  Child. 

OTTAWA  FIBLD-NATUBALISTS'   CLUB. 

Thb  third  of  the  series  of  Winter  Soirees  was 
held  in  the  Assembly  Hall  of  the  Y.  M.  C.  A. 
on  January  9th.  There  was  a  good  attend- 
ance of  members  and  strangers.  Zoology,  or- 
nithology and  geology  formed  the  topics  of 
the  evening.  Professor  E.  E.  Prince,  B.A., 
F.L.S.,  Commissioner  of  Fisheries  for  Canada 
gave  a  most  instructive  paper  'On  the  Com- 
parative Anatomy  of  the  Ear,'  in  which  he 
traced  the  unity  of  arrangement  in  the  struc- 
ture and  mechanism  of  that  organ  from  the  low- 
est organism  up  to  the  highest,  specially  adapted 
to  receive  vibrations  and  impart  them  to  the 
nerves  connected  therewith.  By  means  of  a 
beautiful  series  of  exquisitely  prepared  original- 
slides  thrown  upon  the  screen,  Professor  Prince 
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illiutrated  the  anatomy  of  the  Hrue  ear'  in  jelly- 
fishes,  mollusks,  birds,  fishes,  snakes  and 
vertebrates.  An  interesting  discussion  fol- 
lowed this  paper  in  which  Messrs.  Kingston, 
Evans,  R.  B.  Whyte,  besides  the  lecturer,  took 
part. 

Mr.  -Andrew  Halkett  of  the  Marine  and  Fish- 
eries Department,  then  read  his  paper  *0n 
Ganoets  and  Cormorants,  with  special  refer- 
ence to  Canadian  forms.'  His  paper  was  full 
of  interesting  notes  of  observations  in  the  field 
and  on  the  shores  of  the  Atlantic  and  Pacific 
in  British  North  America. 

(1)  *  Note  on  the  Occurrence  of  Remopleuri' 
da  in  the  Upper  Trenton  (Ordovician)  of  Ot- 
tawa, Canada ;  (2)  'On  a  new  species  of  Tur- 
rilepaa  from  the  Trenton  limestone  of  Governor's 
Bay,  Ottawa,  Canada,'  are  the  titles  of  two 
brief  papers  presented  by  Dr.  H.  M.  Ami. 
Brief  descriptions  of  each  were  given  and  the 
salient  points  of  dfSerence  between  them  and 
their  nearest  allies  indicated.  The  Remopleur 
Hdes  is  new  and  nearer  B.  Canadensis,  Billings 
•f  the  Chazy,  whilst  the  Turrilepas  (opercular 
valve)  is  distinct  from  the  only  form  known 
from  the  Ordovician  of  the  Ottawa  Valley,  viz.: 
Turrilepas  Canadensis  Woodward,  described  in 
1880,  from  the  Utica  formation. 

Dr.  Ami  then  drew  the  attention  of  the  mem- 
bers present  to  Professor  W.  H.  Hobb's  paper 
*0d  the  Diamond  Field  of  the  Great  Lakes,' 
a  aabject  of  considerable  importance,  and  gave 
an  abstract  of  the  results  reached  from  a  care- 
ful scientific  enquiry  into  the  facts  relating  to 
the  eight  specimens  of  diamonds  discovered  in 
glacial  and  other  gravels  of  Wisconsin,  Ohio  and 
Michigan — ^in  material  which  came  over  dur- 
ing the  glacial  period  ftrom  Canada.  This  paper 
was  illustrated  with  lantern  slides  as  was  also 
the  next  '  On  the  Principal  Places  of  Geologic 
Interest  about  Ottawa,'  in  which  several  inter- 
esting sections  were  given  and  the  attention 
drawn  to  work  still  remaining  to  be  done. 
Mr.  A.  £.  Barlow's  paper  'On  the  Bridge- 
water  Conglomerates,'  was  taken  as  read 
owing  to  the  absence  of  the  author  from  town. 
Interesting  discussions  took  place  on  the 
specimens  exhibited  at  the  meeting  and  other 
points  of  intereet  in  connection  with  the  papers 
read. 


DISCVSSilON  AND  CORRESPONDENCE, 

BUCKLEY  ON  THE  BUILDING  AND  ORNAMENTAL 
STONES  OP  WISCONSIN.* 

Professor  Merrill's  review  of  this  book  I 
have  read,  f  and  in  some  respects  it  seems  to 
me  to  do  an  injustice  to  Dr.  Buckley. 

A  State  Geological  report  may  be  reviewed 
from  the  point  of  view  of  the  citizens  of  a  state, 
or  as  a  report  primarily  designed  for  scientists. 
It  is  the  latter  view  which  Mr.  Merrill,  who  is 
connected  with  a  national  institution,  has  nat- 
urally taken.  The  book  is  objected  to  upon 
account  of  its  size.  This  criticism  is  perfectly 
justified  from  the  point  of  view  of  general 
science.  However,  the  citizens  of  the  State  of 
Wisconsin  interested  in  the  stone  industry  de- 
sire detailed  descriptions  and  tests  of  the  stones 
furnished  by^each  of  the  important  quarry  cen- 
ters of  the  State.  Therefore  the  publication  of 
this  material  is  fully  justified  in  a  State  report. 
or  course,  the  reader  who  is  interested  only  in 
science  may  omit  this  part  of  the  subject. 

In  reflpect  to  crushing  strength  tests,  of 
which  Mr.  Merrill  speaks  so  lightly,  whether 
he  is  right  or  not  in  reference  to  their  useless- 
ness,  they  must  be  made  in  order  to  promote 
the  building  stone  industry  in  a  state,  for  the 
strength  of  a  stone  is  one  of  the  questions  which 
an  architect  invariably  asks,  and  therefore  one 
which  the  owner  of  the  quarry  must  be  able  to 
answer  provided  he  wishes  to  put  his  stone  on 
the  market. 

Moreover,  beside  being  justified  on  account 
of  the  local  value,  Dr.  Buckley's  strength  tests 
do  contain  material  which  is  of  general  scien- 
tific interest.  For  instance,  Dr.  Buckley  finds 
that  a  number  of  the  limestones  of  Wisconsin 
have  the  enormous  crushing  strength  of  30,000 
to  40,000  pounds  per  square  inch  (p.  392). 
Also  a  number  of  granites  in  Wisconsin  have 
crushing  strengths  which  run  between  40,000 
and  50,000  pounds  per  square  inch  (p.  390). 
The  strengths  of  these  rocks  are  unparalleled 
by  any  previous  rocks  tested.  They  therefore 
have  an  important  bearing  upon  the  general 
scientific  question  of  the  depth  of  the  zone  of 
fracture. 

*  Bull.  No.  IV.      Economio  Series  No.  2.     Wiscon- 
sin Geological  and   Natural  History  Survey.     1898. 
t  Science,  N.  S.,  Vol.  XI.,  No.  202,  pp.  24-26. 


192 


SCIENCR 


[N.  S.  Vol.  XI.  No.  9«k 


Of  Dr.  Buckley's  explanation,  p.  883,  of  the 
unfavorable  action  of  freezing  temperatures, 
Mr.  Merrill  says  there  is  ^  an  unconvincing  air 
of  freshness.'  For  my  own  part,  I  think  Dr. 
Buckley  is  correct  in  his  explanation  of  the  re- 
sistance which  many  porous  rocks,  like  sand- 
stones, exhibit  to  alternate  freezing  and  thawing, 
while  other  rocks  which  may  contain  no  more 
than  one  per  cent,  of  pore  space  suffer  severely 
under  such  conditions.  This  matter  cannot  be 
fully  expounded  in  this  review,  but  Dr.  Buck- 
ley's explanation  in  brief  is  that  in  rocks  in 
which  the  pore  spaces  are  large  and  connected, 
the  water  is  drawn  off  or  distributed  by  capil- 
larity, leaving  the  pore  space  only  partly  filled 
by  water.  When  this  water  freezes  there  is 
room  for  expansion  within  the  pores  without 
rupturing  the  rocks.  On  the  other  hand,  in 
some  rocks  in  which  the  pore  spaces  are  very 
small  and  discontinuous,  the  pores  remain  en- 
tirely filled  by  water,  and  when  they  freeze  the 
expansion  ruptures  the  rock  (pp.  20-25,  874- 
876).  Dr.  Buckley's  conclusion  is  fully  war- 
ranted by  his  experiments,  which  show  that 
finegrained,  compact  limestones  and  granites 
which  have  a  very  small  pore  space,  often  lose 
more  in  strength  by  freezing  and  thawing  than 
do  the  sandstones  having  a  large  percentage  of 
pore  space.  I  am  not  aware  that  experi- 
ments have  before  been  made  which  show  the 
actual  effect  of  freezing  and  thawing  on  the 
strength  of  the  rocks.  Nor  have  experiments 
shown  the  relation  of  the  size  of  the  pores  to 
the  diminution  in  strength  due  to  freezing  and 
thawing,  and  Dr.  Buckley's  results  on  this 
point  are  believed  to  have  economic  value. 
However,  whether  this  be  so  or  not,  they  have 
a  scientific  value  bearing  on  the  disintegration 
of  rocks  in  the  belt  of  weathering. 

Another  matter  discussed,  upon  which  Dr. 
Buckley  has  made  a  contribution  of  general 
value  to  the  science  of  geology,  is  the  more  ac- 
curate determination  than  has  heretofore  been 
done  of  the  pore  space  of  rocks.  Tolerably 
well  indurated  sandstones  he  finds  to  vary  in 
pore  space  from  10  to  20  per  cent,  or  more,  and 
in  one  case,  that  of  the  Dunnville  sandstone, 
the  pore  space  is  over  28  per  cent.  (pp.  402- 
408).  These  results  are  of  great  importance  as 
showing  the  actual  amount  of  material  which 


must  be  added  by  underground  waters  in  order 
to  completely  cement  a  rock.  From  Dr.  Buck- 
ley's results  it  is  a  safe  inference  that  in  the 
cementation  of  clean  sandstones  to  quartzites, 
there  must  have  been  contributed  by  under- 
ground waters  at  lea^t  one-quarter  of  the  entire 
volume  of  the  rocks.  In  determining  the  pore 
space  of  building  stones,  their  specific  gravities 
have  also  been  obtained  by  a  method  more  ac- 
curate than  has  heretofore  been  used. 

Dr.  Buckley's  observations  on  joints  in  the 
State  of  Wisconsin  (pp.  458-459,  PI.  49)  have 
an  important  bearing  upon  structural  geology. 
These  observations  are  shown  upon  the  map 
and  indicate  that  the  dominant  joints  of  the 
sedimentary  rocks  of  Wisconsin  are  in  nearly- 
vertical  position  and  in  two  sets  nearly  at  right 
angles  to  each  other,  trending  NW-SE  and 
NE-SW.  The  position  of  these  joint  systems 
with  reference  to  the  folding  has  an  important 
bearing  upon  theoretical  structural  geology 
which  cannot  here  be  discussed.  In  connec- 
tion with  certain  structural  work  of  my  own  I 
have  searched  for  such  information  in  many 
volumes,  but  nowhere  else  have  I  found  a  set 
of  observations  upon  joints  over  so  wide  an 
area. 

In  conclusion  it  seems  to  me  that  the  size  of 
Dr.  Buckley's  book  is  justified  by  the  necessity  of 
putting  in  a  State  report  the  information  which 
the  people  of  the  State  wish.  It  seems  to  me 
further  that  the  report  differs  from  a  number  of 
previous  State  reports  in  containing  consider- 
able material  which  is  of  general  value  to 
geology.  0.  B.  Van  Hisb. 

HTDB08TATIC     YB.    LITHOPIB8TI0     THEORY     OF 
GAS    WBLL    PRBSSUSB. 

Thb  paper  read  at  the  Or  ton  Memorial  Meet- 
ing at  Columbus,  entitled  '  Edward  Orton  Geol* 
ogist,'  and  published  in  Science,  January  5tb, 
contains  a  reference  to  Professor  Orton's  theory 
of  nature  of  gas  and  water  pressure  in  gas 
wells  that  calls  for  some  comment. 

The  writer  has  for  some  time  not  been  entirely 
satisfied  with  the  <  Hydrostatic  Theory  of  Gas 
Pressure.'  He  noticed  that  Professor  Orton, 
himself,  a  short  time  before  he  died,  expressed 
himself  in  a  way  as  to  indicate  he  was  not  alto- 
gether satisfied  with  his  own  theory. 
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Certain  wells  had  been  bored  in  New  York 
that  exhibited  a  pressure  of  1500  pounds  to 
the  square  inch.  Professor  Orton  confessed 
that  he  was  unable  to  suggest  where  the  hydro- 
static head  sufficiently  high  to  produce  this 
pressure  might  be  located ;  though  in  explain- 
ing the  pressure  in  the  Ohio  and  Indiana  Tren- 
ton gas  wells,  he  had  gone  as  far  as  Wisconsin 
to  get  a  head  sufficient  to  explain  pressures  of 
approximately  450  pounds  to  the  square  inch. 
It  has  always  seemed  to  the  writer  that  Profes- 
sor Orton's  adduced  argument  here  fell  short  of 
a  demonstration.  Even  admitting  that  the 
Trenton  rock  is  continuously  porous  under 
cover  from  Ohio  and  Indiana  Gkhs  Fields  to  out- 
crop 600  feet  above  sea-level  in  Wisconsin  (a 
condition  implicitly  denied  elsewhere,  when  he 
explains  barrenness  of  Trenton  rock  in  gas  un- 
der area  surrounding  the  'gas  belt'  by  the 
( compactness  of  the  rock '),  it  would  still  be 
necessary  to  suppose  that  the  columns  of  '  Tren- 
ton brine  '  rising  to  600  feet  above  sea*  level  in 
the  wells,  were  balanced  by  a  corresponding 
body  of  water  of  like  specific  g^vity  saturating 
rock  up  to  the  very  limit  of  outcrop.  Such  an 
explanation  calls  for  the  saturation  of  Wisconsin 
sarface  Trenton  with  Ohio  and  Indiana  Trenton 
brine.  Further,  it  would  appear  that  the  argu- 
ment is  specious  that  would  infer  hydrostatic 
character  of  cause  from  similarity  of  '  observed  ^ 
pressure  in  wells  to  that  calculated  for  them 
from  the  height  to  which  salt  water  rises  in 
neighboring  abandoned  wells.  Of  course  this 
would  be  so,  no  matter  what  the  nature  of  the 
cause  which  produced  the  pressure.  As  well 
argue  that  the  pressure  of  the  atmosphere  is 
'hydrostatic'  in  origin,  because  it  holds  up  a 
column  of  water  a  certain  height  between  sucks 
in  a  pump. 

In  view  of  the  objections  above  mentioned, 
may  it  not  be  necessary  to  revive  the  much 
derided  theory  of  '  Bock  pressure ' — for  which 
the  term  ' lithopiestic '  is  proposed?  In  the 
light  of  facts  brought  out  in  connection  with 
the  development  of  the  petroleum  industry  in 
recent  years,  many  of  the  objections  urged 
against  this  theory  no  longer  obtain.  An  ex- 
amination of  '  bituminous  sandrock '  from  de- 
posits which  are  nothing  more  than  old  petrolif- 
erous beds  formerly  deeply  covered  by  over- 


lying strata,  but  now  exposed  by  denudation  and 
with  contents  oxidized,  shows  that  the  bitumen 
takes  the  place  of  cement  in  other  sandstones. 
In  other  words,  it  was  accumulated  before  the 
rocks  were  consolidated,  or  (in  accordance  with 
the  'anticlinal  theory')  its  accumulation  ac- 
companied their  consolidation.  In  this  condi- 
tion the  rocks  were  compressible,  and  with 
them  their  gaseous  and  fluid  contents.  Such 
compression  could  be  the  result  both  of  weight 
of  overlying  rocks  and  lateral  pressure— the 
latter  the  same  which  produced  the  anticlinal 
and  synclinal  folds  permitting  of  a  separation 
of  the  contents  in  accordance  with  their  specific 
gravities.  When  a  body  of  strata  is  thrown 
into  gentle  folds  without  fracture,  some  of  the 
beds  must  almost  certainly  undergo  compres- 
sion. It  would  appear  that  a  bed  of  bituminous 
shale,  for  instance,  in  contact  with  a  bed  of 
porous,  but  perhaps  non-compressible,  sand- 
stone or  limestone,  would  have  some  of  its 
gaseous  and  fluid  contents  driven  into  the  in- 
terstices of  such  rock  and  held  there  under 
pressure.  Such  pressure  would  become  mani- 
fest whenever  the  rock  was  penetrated  by  the 
drill. 

There  are  a  number  of  phenomena  connected 
with  artesian  and  gas  wells  which  are  probably 
better  in  accord  with  the  '  lithopiestic '  than  the 
'  hydrostatic '  theory.  One  of  these  is  the 
sensitiveness  of  pressure  to  tremors  and  move- 
ments of  the  earth. 

One  experiment  suggests  itself  that  would 
probably  determine  whether  this  pressure  is  in 
the  main  'hydrostatic'  or  not.  If  all  aban- 
doned cased  wells  in  a  district  can  be  filled  up  to 
the  top  of  the  casing  or  higher  with  surface 
water,  which  water  will  remain  at  that  level, 
the  pressure  which  held  the  original  salt  water 
to  a  certain  level  in  the*  well  could  not  be  hy- 
drostatic exclusively. 

The  contention  here  is  not  that  none  of  the 
pressure  is  hydrostatic  (doubtless  water  is 
mainly  the  medium  through  which  it  is  commu- 
nicated), but  that  for  certain  deep  artesians  and 
all  high  pressure  gas  wells  the  ultimate  source 
of  the  pressure  is  mainly  lithopiestic. 

Arthub  M.  Miller. 
Htatb  Coixbqb  of  Kentucky.  . 


194 


scnmGjL 


[N.  &  Vol.  XI.  IJto.  M6. 


HSABINO  IN  AKTB. 

Ik  a  recent  number  of  Science  (Nov.  24, 
1899),  LeBoy  D.  Weld  describes  some  experi- 
ments upon  a  number  of  species  of  ants,  dem- 
onstrating a  sense  of  hearing.  It  may  be  of 
interest  to  tecord  that  in  1896  one  of  my  stu- 
dent-^,  Miss  E.  A.  Wagner,  who  was  keeping 
several  species  of  ants  under  observation,  found 
one  species  (not  determined)  of  small  black  ant 
which  gave  unmistakable  evidence  of  hearing. 
Miss  Wagner's  work  was  never  completed,  so 
that  I  can  only  give,  from  memory,  an  inade- 
quate account  of  her  results. 

To  most  sounds  this  species,  like  the  others 
studied,  was  apparently  indifferent,  and,  so 
far  as  we  could  Judge,  insensible,  but  to  a 
note  of  a  certain  pitch,  whether  sounded  by  a 
violin  or  by  a  whistle,  the  whole  colony  would 
react  most  vigorously,  rushing  about  frantically, 
tumbling  against  one  another,  many  of  them 
falling  into  the  water  moat  surrounding  the 
nest,  a  thing  they  never  did  when  undisturbed 
The  appearance  was  that  of  extreme  agitation. 
This  response  was  obtained  only  to  sounds  of  a 
certain  pitch.  On  first  sounding  the  note  the 
ants  which  might  be  resting  quietly  in  a  com- 
pact group  in  the  nest  (asleep?)  would  appar- 
ently he  startled  to  attention,  standing  tense 
with  erect  antennsB.  A  few  of  the  outermost 
ants  in  the  group  would  usually  move  about  a 
little,  but  if  the  sound  was  not  repeated  they 
might  return  and  all  the  individuals  again  be- 
come quiet.  If  the  sound  were  repeated  sev- 
eral times  at  intervals  the  agitation  (?)  would 
steadily  increase  until  all  the  ants  seemed 
fairly  frantic,  behaving  in  a  way  never  observed 
under  other  circumstances.  The  reaction  was 
equally  decided  whether  the  note  was  sounded 
near  the  nest  or  fifteen  feet  away  at  the  oppo- 
site side  of  the  room  with  the  back  turned  to 
the  nest.  In  only  one  species  was  any  response 
observed,  and  in  this  species  the  response  was 
only  to  a  note  of  a  certain  pitch. 

It  is  difficult  to  explain  the  violent  reaction 
to  only  this  particular  note.  What  connec- 
tion, if  any,  it  may  have  with  any  features  of 
the  normal  environment  of  these  ants,  I  cannot 

imggest. 

Mayna&d  M.  Mbtcalf. 

The  Womans  Oi»»i.EftB  or  Baurhobb. 


NOTES  ON  JiWBaANIC  CffEMISTBT. 

After  having  been  practically  stationary  for 
a  number  of  years,  the  manufacture  of  sulfuric 
acid,  which  is  the  greatest  of  the  chemical 
industries,  has  lately  begun  to  make  new  and 
unforeseen  advances.  The  first  of  these  is  the 
use  of  cast-iron  vessels  for  concentration  and  \b 
described  by  E.  Hartmann  in  the  Chemiker 
Zeitung,  The  great  rise  in  the  price  of  platinum 
has  emphasized  the  necessity  of  some  more 
economical  material  for  concentration  vessels, 
and  it  is  found  that,  unless  it  is  desired  to  have 
an  acid  absolutely  free  from  iron,  vessels  of  cast- 
iron  can  be  used.  The  iron  should  be  as  free 
as  possi'ble  from  all  impurities  and  as  hard  aa 
possible.  The  acid  is  concentrated  in  lead 
pans  to  61®  B,  then  run  into  a  small  cast-iron 
vessel  in  which  it  reaches  63.5**~64®  B,  at  a 
temperature  of  180®.  Finally  it  is  run  into  two 
concentrating  dishes  in  cascade  arrangement, 
where  a  strength  of  97  ^  to  98  ^  is  obtained. 
The  small  vessel  lasts  three  to  four  months  and 
the  concentrators  from  six  months  to  over  a 
year.  The  loss  on  wear  of  apparatus  is  how- 
ever no  greater  than  with  platinum,  and  the 
first  cost  is  insignificant  in  comparison. 

The  second  advance  in  sulfuric  add  manu- 
(iacture  is  nothing  less  than  a  complete  revolu- 
tion, and  is  described  by  Lunge  in  the  Journal 
of  the  Society  of  Chemical  Industry.  It  is  the 
complete  abolition  of  the  lead  chamber  and 
towers,  even  of  the  use  of  nitrous  fumes  as 
oxygen  carriers,  and  the  use  of  the  so-called 
catalytic  power  of  platinum  and  other  sub- 
stances to  occasion  the  union  of  sulfur  dioxid 
and  oxygen.  In  other  words  it  is  the  utiliza- 
tion of  an  idea  which  has  long  been  considered 
available  for  the  preparation  of  sulfur  trioxid 
and  Nordhausen  fuming  acid.  The  Badische 
Anilin  and  Soda  Fabrik  has  perfected  thia 
invention  and  is  manufacturing  its  acid  practic- 
ally by  this  process  and  other  firms  are  begin- 
ning to  follow  in  its  steps.  Among  the  catalytic 
agents  which  have  been  used  are  pyrites,  cinders. 
The  principle  feature  of  the  Badische  invention 
IB  the  discovery  that  to  obtain  good  results  it 
is  necessary  to  get  rid  of  the  heat  of  the  reaction. 
With  this  it  is  possible  to  attain  98  per  cent, 
of  efficiency.    The  process  is  of  courae  of  great-* 
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ttt  valae  for  prodadDg  tbe  strongeBt  acid,  and 
avoids  especially  any  necessity  for  concentrating 
plants.  For  weaker  acid,  such  as  chamber  acid, 
It  is  probable  the  old  process  will  always  be 
more  economical.  The  new  process  has,  how- 
ever, the  further  advantage  of  giving  an  acid 
exceptionally  pure  and  especially  free  from 
arsenic  This  would  seem  at  the  present  out- 
look to  be  the  most  important  advance  in 
technical  chemistry  in  the  last  few  years. 

J.  li.  M. 

CAMBRIDGE  UNIVEBSITV 

A   OOMMBNCKMENT  has  already  been  made 
with  the  new  (Geological  Museum  which  will 
ooet  about  £44,000,  of  which  sum  the  ftind 
raised  as  a  memorial  to  Professor  Sedgwick  will 
supply  £27,000.     The  contributions  to  the  Bene- 
fiietion  Fund  have  made  it  possible  to  consider 
the  erection  of  new  buildings  for  Law,  part  of 
the  funds  for  which  will,  it  is  understood,  be 
contribated  by  the  trustees  of  Miss  Squire's 
will,  for  Medicine,  Botany,    Archaeology  and 
rooms  for  business  purposes  and  examinations ; 
but  it  is  impossible  to  say  until  plans  have  been 
drawn  and  estimates  made  whether  the  re- 
sources of  the  University  will  allow  of  the  erec- 
tion of  all  these  buildings  at  the  present  time. 
Although   the  extreme  pressure   upon  the 
fiinds  of  the  University  is  thus  removed  and 
some  of  the  most  urgent  of  long-standing  claims 
can  be  satisfied,  the  response  made  as  yet  to  the 
Chancellor's  appeal  will  not  allow  of  any  of  the 
new  developments  of  University  work  which 
many  friends  of  the  University  consider  oppor- 
tune.    In  the  interests  of  national  progress  it 
is  greatly  to  be  desired  that  laboratories  of  ap- 
plied science  should  not  be  isolated,  but  should 
be  established  in  connection  with  schools  which 
are  already  strong  in  pure  science.     Technical 
tratning  in  any  limited  sense  of  the  expression 
is  impossible.     In  every  subject  of  practical 
application,  whether  it  be  a  learned  profession 
or  an    indnstrial   art,   success  depends    upon 
breadth  of  knowledge  of  the  sciences  upon 
which  the  profession  or  art  is  based.    Advances 
in  technology  are  almost  invariably  due  to  the 
application  by  practical  men  of  principles  dis- 

*Prom  ifie  report  of  the  retiring  Vioe-Ghancellor, 
Dr.  Alexander  Hill,  Master  of  Downing  College. 


covered  by  those  who  carry  out  investigation^^ 
in  pure  science.  Conversely  the  strength  and 
vitality  of  the  school  of  pure  science  is  largely 
increased  when  opportunities  are  afforded  to 
students  of  passing  on  to  its  applications. 

The  remarkable  progress  of  Natural  Science 
in  Cambridge  is  closely  associated  with  thto 
growth  of  the  Medical  School.  During  the  past 
twelve  years  a  larger  number  of  students  have 
entered  for  the  Natural  Sciences  Tripos  than  for 
any  other  examination  for  honors,  notwith- 
standing the  fact  that  but  f^w  students  are  in  a 
position  to  allow  their  prospects  in  life  to  de- 
pend upon  the  discovery  in  themselves  of  a  spe- 
cial aptitude  for  pure  science.  Almost  all  those 
who  have  since  distinguished  themselves  in 
various  branches  of  science  have  commenced 
their  career  by  preparing  to  qualify  for  a  pro- 
fession. The  majority  of  the  graduates,  for  ex- 
ample, who  are  at  present  prosecuting  re- 
searches in  the  physical,  chemical,  botanical, 
zoological,  physiological,  anatomical  and  patho- 
logical laboratories,  making,  to  the  great  credit 
of  the  University ,  additions  to  knowledge  which 
are  not  exceeded,  if  they  are  equalled  in 
amount,  by  any  other  university  in  the  world, 
entered  as  medical  students.  The  phenomenail 
growth  of  the  Engineering  Department  under 
Professor  Ewing  is  also  beginning  to  produce 
similar  results ;  students  who  entered  with  the 
intention  of  becoming  engineers  have  discov- 
ered in  themselves  a  special  aptitude  for  pure 
mathematics  or  for  physics  in  one  of  its  various 
branches.  Thus  experience  shows  that  whereas 
there  can  be  no  doubt  as  to  the  advantaged 
which  a  professional  or  technical  department 
reaps  from  the  support  of  a  school  strong  in 
pure  science,  the  advantages  which  pure  sci- 
ence reaps  from  the  proximity  of  departments 
of  applied  science  are  not  less  substantial.  An 
examination  of  the  class-lists,  as  well  as  the 
records  of  work  done  after  graduation,  shows 
with  equal  clearness  that  the  older  subjects  of 
university  culture  do  not  suffer  from  the  rivalry 
of  new  departments. 


GRADUATE  STUDY  AND  THE  3MITB80NTAif 

INSTITUTION. 

It  will  be  remembered  that  a  cbnkmittee  rep- 
resenting the  American  Associiition  of  Agriciil- 
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tural  Colleges  and  Experiment  Stations  re- 
qaested  the  Smithsonian  Institution  to  consider 
the  organization  of  post-graduate  study  in 
Washington.  The  matter  has  been  considered 
by  a  committee  of  the  regents,  consisting  of 
ex-Senator  Henderson,  President  W.  L.  Wilson, 
Professor  A.  Graham  Bell,  President  James  B. 
Angell  and  Representative  Hill,  which  has 
drawn  up  a  report  that  concludes  as  follows : 

''  The  committee  does  not  hesitate  to  express 
its  warm  and  decided  sympathy  with  the  gen- 
eral purpose  of  the  movement  thus  made  by 
the  associated  colleges.  The  object  sought 
commends  itself  to  us  all,  and  the  zeal  and 
ability  with  which  it  has  been  pressed  upon  our 
consideration  by  the  very  able  and  distin- 
guished educators  and  scientists  connected 
with  these  colleges  furnish  ample  assurance 
that  the  consummation  of  the  great  and  leading 
object  sought  by  them  is  only  a  question  of  time. 
The  material  already  collected  in  the  bureaus 
and  departments  of  the  government  furnishes 
a  rich  mine  of  the  educational  wealth  that  will 
not  be  permitted  to  remain  forever  undevel- 
oped. This  material  is  now  being  constantly 
enriched  by  the  most  valuable  additions  to  its 
present  enormous  wealth.  Already  it  has  in- 
vited to  the  national  capital  many  distinguished 
scientists,  anxious  to  avail  themselves  of  the 
superior  advantages  thus  offered  for  investiga- 
tion and  research. 

''Your  committee,  however,  is  painfully  im- 
pressed with  the  fact  that  the  powers  of  the 
Smithsonian  Institution  as  at  present  organized 
are  scarcely  broad  enough  to  embrace  the  work 
proposed.  And  the  committee  is  equally  im- 
pressed with  the  fact  that  even  with  enlarged 
authority  its  present  financial  condition  would 
absolutely  prevent  anything  like  efficient  and 
creditable  performance  of  the  work  contem- 
plated. 

''It  is  well  known  to  the  members  of  this 
board  that  a  great  wealth  of  material — material 
which  would  be  of  immense  utility  in  the  suc- 
cessful accomplishment  of  the  purposes  indi- 
cated by  the  associated  colleges — ^lies  buried  in 
the  crypts  and  cellars  of  the  National  Museum. 

"If  our  institution  is  unable  for  want  of 
room,  as  it  undoubtedly  is,  even  to  place  this 
valuable  material  on  exhibition  for  the  public 


eyes,  and  as  little  to  arrange  it  for  scientific 
uses,  the  problem  of  providing  halls  for  lectures 
and  meeting  the  necessary  expenditures  inci- 
dent to  the  work  proposed  becomes  serious  and 
formidable  in  the  extreme.  Your  committee  is 
not  prepared  to  make  definite  recommendations 
to  the  board  for  its  final  or  ultimate  action. 
That  which  is  clearly  inexpedient  to-day  may 
become  not  only  expedient  but  eminently  de^ 
sirable  to-morrow.'' 


THE  MISSOURI  BOTANICAL  GARDEN, 

From  advance  sheets  of  the  administrative 
reports  for  1899  of  the  Missouri  Botanical 
Gkirden,  it  appears  that  as  contrasted  with  the 
preceding  year  there  was  a  slight  increase  in 
revenue,  and  that  by  a  decree  of  the  Supreme 
Court  of  the  State  of  Missouri,  affirming  a  de- 
cision of  the  lower  court,  handed  down  some 
years  since,  the  Trustees  of  the  Gktrden  are 
now  empowered  to  sell  real  estate  originally 
inalienable,  which,  when  improved,  should  sell 
for  at  least  $1,500,000.  The  Garden  expenses 
for  the  year  were  $32,174.36,  in  addition  to 
which  a  small  sum  was  spent  on  special  im- 
provements. 

The  Director's  report  shows  that  71,021  visi- 
tors to  the  (warden  were  counted  during  the 
year,  and  that  the  collection  of  living  plants, 
which  included  8009  species  and  varieties  at 
the  beginning  of  the  year,  made  a  net  gain  of 
1118,  bringing  the  total  at  the  end  of  the  year 
up  to  9127. 

There  were  32,890  sheets  of  specimens  incor- 
porated in  the  herbarium,  which  now  comprises 
340,350  sheets.  The  additions  to  the  library  com- 
prise 642  books,  172  pamphlets,  and  9042  cards, 
bringing  the  contents  of  the  library  at  the  end 
of  the  year  up  to  33,462  parts,  of  which  14,287 
are  books,  and  19,175  pamphlets.  The  total 
value  of  the  herbarium  is  now  stated  to  be 
$51,052.52,  and  of  the  library  $54,683.24. 

It  is  stated  that  as  a  result  of  the  recent  de- 
cision of  the  Supreme  Court  touching  the  unim- 
proved real  estate  constituting  a  part  of  the 
endowment  of  the  Garden,  the  Trustees  are 
now  able  to  look  forward  to  the  gradual  con- 
version of  a  large  amount  of  unproductive, 
heavily  taxed  property  into  an  income-produc- 
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ing  form,  while  relieved  from  the  Deed,  which 
they  have  experienced  daring  the  past  ten 
years,  of  withholding  a  large  part  of  the  current 
revenae  annually  for  the  protection  of  this 
property  whenever  the  improvement  of  the 
streets  through  it  should  he  ordered  by  the  city. 
As  a  first  step  in  the  marked  advance  to  be 
looked  for,  the  Trustees  have,  authorized  the 
immediate  grading  of  about  twenty  acres  of 
ground  adjoining  the  present  Qarden,  according 
to  plans  prepared  some  years  since  by  Olmsted, 
Olmsted  &  Eliot,  the  intention  being  to  plant 
this  area  as  a  permanent  addition  to  the 
groonds,  in  such  a  way  as  to  add  greatly  to 
their  attractiveness  and  to  present  in  a  compact 
form  the  leading  features  of  the  North  Amer- 
ican flora,  which  it  is  proposed  to  arrange 
esaentially  in  the  well-known  botanical  sequence 
of  Bentham  and  Hooker ;  while  some  eighty 
teres  adjoining  are  expected  to  be  improved 
within  a  few  years,  in  accordance  with  plans 
ftimiBhed  by  the  same  landscape  architects,  in 
inch  a  manner  as  to  represent  as  many  as  pos- 
sible of  the  natural  orders  of  plants,  so  ar- 
nmged  as  to  exemplify  the  more  modern  classi- 
fication of  Engler  and  Prantl. 


SCIENTIFIC  NOTES  AND  NEWS. 
The  American  Academy  of  Arts  and  Sciences 
has  granted  from  the  income  of  the  Rumford 
fiiDd  $500  to  Professor  E.  C.  Pickering,  for  the 
porpose  of  carrying  out  an  investigation  on  the 
brightness  of  faint  stars  by  cooperation  with 
certain  observatories  possessing  large  telescopes, 
and  $100  to  Professor  T.  W.  Richards,  in  aid  of 
a  research  on  the  transition  points  of  crystal- 
lized salts. 

Colonel  F.  F.  Hildeb,  of  the  Bureau  of 
American  Ethnology,  has  just  been  detailed  as 
a  special  agent  of  the  Government  Board  of  the 
Pim-American  Exposition,  to  visit  the  Philip- 
pines, for  the  purpose  of  making  scientific  and 
especially  ethnologic  collections.  It  is  his  plan 
to  visit  as  many  of  the  islands  as  practicable 
before  the  opening  of  the  rainy  season,  and 
make  collections  illustrating  the  industries, 
modes  of  life  and  social  conditions  prevailing 
among  both  the  wild  and  settled  tribes. 

Me.  Edward  G.  Gabdineb,  Secretary  of  the 


Marine  Biological  Laboratory,  accompanied  by 
Mr.  George  M.  Grey,  Collector  and  Curator  of 
the  Supply  Department,  have  left  for  Puerto 
Rico  for  a  few  week's  tour  along  certain  por- 
tions of  the  coast,  with  the  intention  of  exam- 
ining and  making  collections  of  the  marine 
fauna.  Mr.  Gardiner  expects  to  have  the  com- 
panionship and  assistance  of  Admiral  Grinell, 
retired,  who  is  familiar  with  the  language  and 
mode  of  life  in  this  island. 

Sib  Michael  Fobteb,  professor  of  physiology 
in  the  University  of  Cambridge,  one  of  the  sec- 
retaries of  the  Royal  Society  and  last  year 
president  of  the  British  Association,  has  con- 
sented to  become  a  candidate  for  the  University 
of  London's  seat  in  Parliament,  vacant  by  the 
elevation  of  Sir  John  Lubbock  to  the  peerage. 

The  Hon.  Richard  Olney  has  been  appointed 
to  the  vacancy  in  the  Board  of  Regents  of  the 
Smithsonian  Institution  caused  by  the  death  of 
D.  P.  Johnston. 

Db.  H.  C.  Bolton  has  been  elected  president 
of  the  Chemical  Society  of  Washington,  and  Mr. 
Whitman  Cross  president  of  the  Geological  So- 
ciety of  Washington. 

Pbofessob  Milne- Edwaeds  has  been  elected 
vice-president  of  the  Paris  Academy  of  Sciences. 

Db.  F.  Fbeihebb  von  Richthopen,  profes- 
sor of  geography  at  Berlin,  has  been  given  the 
Bavarian  Maximilian  order  for  art  and  science. 

Db.  E.  R.  Sghneideb,  professor  of  chemistry 
at  Berlin,  has  been  given  an  order  of  the  crown 
on  the  occasion  of  the  celebration  of  the  fiftieth 
anniversary  of  his  doctorate.  The  same  order 
has  been  given  to  Dr.  Felix  Klein,  professor  of 
mathematics  at  Gottingen. 

M.  Th.  Ribot,  professor  of  psychology  of  the 
College  de  France,  has  been  elected  to  the  chair 
of  the  Paris  Academy  of  Moral  Sciences  made 
vacant  by  the  death  of  M.  Nourrisson. 

Pbofessob  Henby  S.  Cabhabt  of  the  de- 
partment of  physics  of  the  University  of  Michi- 
gan, who  has  been  spending  the  year  in  Ger- 
many, is  now  in  Ziirich  studying  the  subject  of 
electrical  engineering  with  Professor  Weber. 

Pbofessob  W.  P.  Mason,  of  the  Rensselaer 
Polytechnic  Institute,  has  gone  te  Europe  to  be 
absent  until  May. 
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Thv  president  of  the  Local  Government 
Board,  London,  has  appointed  Mr,  William 
^enry  Power,  F.B.S.,  the  assistant  medical 
officer  and  medical  inspector  for  general  sani- 
tary purposes  of  the  Board,  to  the  office  of 
medical  officer  of  the  Board,  in  the  room  of  the 
late  Sir  Richard  Thome  Thorne,  K.C.B.  Dr. 
H.  Franklin  Parsons  has  been  appointed  as- 
sistant medical  officer  and  medical  inspector  for 
general  sanitary  purposes,  and  Dr.  B.  Bruce 
Low  has  been  appointed  an  assistant  medical 
officer. 

We  regret  to  record  the  death  of  Dr.  John  E. 
Davis,  profe-^sor  of  mathematical  physics  in  the 
University  of  Wisconsin. 

Wb  regret  also  to  record  the  death,  on  Jan- 
uary 23d,  of  Professor  Henry  A.  Hazen,  one  of 
the  chief  forecasters  of  the  U.  S.  Weather 
Bureau  at  the  age  of  50  years.  Mr.  Hazen  was 
killed  as  the  result  of  a  bicycle  accident  which 
occured  the  day  before. 

The  death  of  David  Edward  Hughes,  F.B.S., 
is  announced  at  the  age  of  60  years.  He 
was  the  author  of  numerous  papers  on  elec- 
tricity and  magnetism  and  the  inventor  of  the 
Hughes  priuting  telegraph  instrument,  of  the 
microphone  and  of  the  induction  balance.  He 
had  received  the  gold  medal  of  the  Royal  So- 
ciety and  the  Albert  Medal  of  the  Society  of 
Arts. 

The  death  is  also  anounced  of  Mr.  H.  T. 
Cox  well  at  the  age  of  81  years.  With  Mr. 
Jamer  Glaisher,  F.R.S.,  he  made  in  the  early 
sixties  a  number  of  balloon  ascents,  including  a 
noted  one  to  a  height  of  seven  miles,  which 
yielded  important  contributions  to  entomology. 

The  following  deaths  have  also  occurred 
among  men  of  science  abroad:  Dr.  Karl  Friedrich 
Rammelsberg,  formerly  professor  of  chemistry, 
in  the  University  of  Berlin,  on  December  29th, 
at  the  age  of  86  years;  Dr.  Giovanni  Zoia, 
professor  of  anatomy  at  Pavia,  and  M.  Mather, 
the  mineralogist,  of  Marseilles. 

M.  Caubo,  assistant  professor  of  physics  at 
the  Paris  School  of  Pharmacy,  has  been  killed 
while  making  experiments  on  Mt.  Blanc  on  the 
interruption  of  the  electric  current  through  ice. 

At  the  meeting  of  the  Academy  of  Natural 


Sciences,  of  Philadelphia,  on  December  26th, 
a  life-size  portrait  of  Linnaeus  was  presented  to 
the  Academy  by  Mr.  Charles  E.  Smith.  It  is  a 
copy  by  Mr.  Boude-Wijnse  of  the  original  por- 
trait belonging  to  Baron  Yerschuer  at  present 
in  his  country  house  near  Haarlem.  In  an  inter- 
esting letter  read  before  the  Academy,  Mr. 
Smith  states  that  he  had  been  searching  for  the 
portrait  for  about  20  years,  and  explains  how  he 
had  overcome  the  difficulties  in  finding  the  pic- 
ture and  securing  the  copy. 

The  Torrey  Botanical  Club  has  appointed 
a  committee  to  prepare  a  program  in  com- 
memoration of  the  life  and  work  of  Dr.  John 
Torrey,  to  be  presented  before  Section  G,  of  the 
Ajmerican  Association  for  the  Advancement  of 
Science,  at  its  meeting  in  New  York,  in  the  last 
week  of  June,  1900. 

The  will  of  Ex-Chief  Justice,  Chas.  P.  Daly, 
made,  it  appears,  in  addition  to  the  public  be- 
quests already  noted,  a  bequest  of  $20,000  to 
the  New  York  Botanical  Garden,  payable  on 
the  death  of  his  wife's  sister.  The  Garden  also 
receives  one-twelfth  of  the  residual  estate. 

Mb.  and  Mrs.  Samuel  M.  Nickerson  have 
g^ven  to  the  Art  Institute  of  Chicago,  their 
entire  art  collection,  said  to  be  the  most  valua- 
ble private  collection  of  ivories  and  rare  orien- 
tal carvings  in  Chicago,  and  the  second  in  value 
in  the  United  States. 

The  annual  meeting  of  the  Board  of  Regents 
of  the  Smithsonian  Institution  was  held  at 
Washington  on  January  24th.  The  report  of 
Secretary  Langley  for  the  year  ending  June  30, 
1899,  was  presented  and  accepted. 

The  House  Committee  on  Agricultare  has 
authorized  a  favorable  report  on  the  bill  to  re- 
organize the  Weather  Bureau,  the  chief  pro- 
visions of  which  were  described  in  a  recent 
issue  of  this  Journal. 

The  New  York  Botanical  Garden  announces 
among  recent  accessions,  a  gift  of  25  microscopes 
from  Mr.  W.  E.  Dodge,  to  be  used  as  part  of 
the  permanent  display  in  the  Museum ;  the 
greater  part  of  the  botanical  library  of  the  late 
Dr.  Hossack ;  a  herbarium,  containing  many 
valuable  specimens,  from  Mr.  John  J.  Crook; 
200  drawings  made  by  the  late  Professor  August 
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Koehler,  and  plants  from  Mr.  H.  P.  Kelsey  and 
Mr.  Nathaniel  Thayer. 

M.  Maukiob  L^yt,  in  assuming  the  Presi- 
dency of  the  Paris  Academy  of  Sciences,  in 
Jaanary  2d,  made  two  requests,  as  follows: 
^'La  premiere,  que  nous  commencions  tou- 
joarg  noe  s^nces  &  I'heure  r6glementaire ;  ce 
sera  d'autant  plus  exp^ient  oette  ann6e  que  le 
public  oomprendra  souvent  des  Strangers,  en- 
Tera  lesquels,  cttoyens  d'une  B6publique,  nous 
devTons  observer  cette  vertu  des  rois :  I'ezacti- 
tode ;  la  seoonde,  qu'au  oours  de  nos  stances, 
notre  attention,  qui  est  toujours  trds  grande, 
Teuille  bien  toujours  se  montrer  aussi  silen- 
dease  qu'elle  est  grande. 

It  is  stated  that  Herr  Vaze,  the  German  Polar 
explorer  will  lead  an  expedition  into  the  Arctic 
regions  next  summer  in  the  hope  of  finding 
traces  of  Andr6e. 

Ok  the  20th  of  February  Mr.  A.  P.  Low  of 
the  Geological  Survey  of  Canada,  who  has  ex- 
plored the  Labrador  Peninsula  during  the  past 
eight  years  and  only  recently  returned  from  an 
eighteen  months*  sojourn  in  that  once  but  little- 
known  land,  will  deliver  a  lecture  upon  the 
Labrador  Peninsula  under  the  auspices  of  the 
Ottawa  Field-Naturalists*  Club  in  the  Academic 
Hall  of  Ottawa  University.  The  lecture  will 
be  illustrated  with  lantern  slides. 

It  is  reported  that  the  Navy  Department  and 
the  Lighthouse  Board  of  the  Treasury  Depart- 
ment have  declined  to  accept  the  terms  oflTered 
by  Mr.  Marconi's  representative,  and  will  make 
experiments  with  a  view  to  developing  an  inde- 
pendent method  of  wireless  telegraphy. 

The  Fifth  Section  of  the  International  Con- 
gress of  Comparative  History  to  be  held  at 
Paris  during  the  Exposition  is  a  congress  on 
the  history  of  science.  The  Brituh  Medical 
Journal  states  that  the  object;  of  the  promoters 
is  to  bring  together  persons  interested  in  the 
stady  of  the  history  of  the  various  sciences,  and 
to  prove  to  them  that  it  will  be  to  their  com- 
mon advantage  to  work  together,  so  as  to 
render  the  study  of  original  documents  easier. 
The  Organizing  Committee,  of  which  M.  Paul 
Tannery  is  president,  has  drawn  up  a  long  list 
of  sabjects  which  are  considered  to  be  ripe  for 
discussion.    Proposals  for  schemes  for  encour- 


aging the  study  of  the  history  of  science  are 
also  invited.  The  Congress  will  have  an  in- 
dependent organization  and  will  be  held  from 
July  23d  to  July  28th.  The  official  language 
will  be  French,  though  papers  in  German,  Eng- 
lish or  Italian  will  be  received.  Further  in- 
formation can  be  obtained  from  Dr.  Sicard  de 
Plauzoles,  Rue  St.  Dominique  124,  Paris. 
Among  the  committee  are  Professor  Paul  Ber- 
ger.  Prince  Roland  Bonaparte,  Professor  Bris- 
saud.  Professor  Hahn,  the  Prince  of  Monaco, 
Prince  Henri  d* Orleans,  Dr.  Pozzi,  and  Pro- 
fessor Charles  Richet. 

Thb  London  I^mea  states  that  at  the  meeting 
of  the  British  Astronomical  Association,  on  De- 
cember 27th,  Mr.  Maunder  made  a  statement 
with  reference  to  the  arrangements  that  are  be- 
ing made  for  the  proposed  expedition  to  Spain 
and  Algeria,  to  view  the  solar  eclipse  of  May 
28,  1900.  He  said  that,^  subject  to  a  sufficient 
number  of  passages  being  actually  taken  before 
January  8l8t,  the  Royal  Mail  steamer  Tagvs  or  a 
sister  vessel  would  be  engaged,  and  would  start 
from  Southampton  on  Friday,  May  18th,  at  6  p. 
m. ,  calling  at  Cadiz  and  Alicante,  and  arriving  at 
Algiers  at  6  a.m.,  on  Thursday,  the  24th.  The 
vessel  would  stay  there  until  after  the  eclipse, 
leaving  at  6  a.m.,  on  Tuesday,  the  29th,  and 
calling  at  Alicante,  Gibraltar,  and  Lisbon  on 
the  way  to  Southampton,  which  would  be 
reached  at  7  a.m.,  on  Monday,  June  4th.  It  was 
hoped  the  members  of  the  Association  would 
divide  themselves  into  three  groups — those  ob- 
serving the  eclipse  (1)  in  the  interior  of  Spain  : 
(2)  at  Alicante  or  neighborhood,  and  (8)  in 
Algeria,  where  the  ship  would  act  as  hotel  for 
those  who  might  wish  to  use  it  in  that  capacity. 
The  first  party  would,  it  was  expected,  break 
up  into  two  chief  sections— those  who  would 
alight  at  Cadiz  and  rejoin  the  ship  at  Alicante, 
and  those  who  would  rejoin  the  ship  at  Gibral- 
tar. The  entire  party  would  thus  have  the  op- 
portunity of  visiting  Gibraltar  and  Lisbon.  The 
latter  port,  however,  would  only  be  visited  in 
case  it  was  quite  free  from  plague  infection.  In 
case  a  sufficiently  large  party  should  wish  to 
alight  at  Cadiz  and  visit  the  chief  cities  of 
Southern  Spain,  arrangements  would  be  made 
with  Messrs.  T.  Cook  and  Sons  for  tours  to 
Seville,  Cordoba,  Granada,  and  other  places  of 
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interest.  All  these  arrangements,  however, 
would  fall  through  unless  a  sufficient  number 
of  passages  had  been  definitely  engaged  before 
January  81st. 

At  a  recent  meeting  of  the  British  Depart- 
mental Committee  on  preservative  matters  in 
food,  Professor  A.  Wynter  Biythe  testified  ac- 
cording to  the  London  Times,  that  formerly  it 
was  quite  rare  to  find  aniline  dyes  in  food,  the 
simpler  forms  of  colors,  such  as  cochineal  and 
burnt  sugar,  being  used,  but  latterly  it  was 
quite  rare  to  find  natural  colors.  The  rule  and 
not  the  exception  now  was  to  use  so-called  tar 
colors.  Dye  was  not  largely  used  in  coloring 
wine,  as  the  grape  gave  it  a  sufficiently  nice 
color.  In  no  substance,  however,  which  he 
had  examined  would  the  quantity  of  aniline 
dye,  even  supposing  it  to  be  poisonous,  be 
enough  to  injure  health  ;  but  having  regard  to 
the  many  things  colored  in  this  way,  it  was  a 
question  whether  the  collective  amount  which 
a  child,  say,  might  take  in  a  day  might  not 
have  some  injurious  effect.  The  great  majority 
of  these  dyes  were  not  poisonous.  Injurious, 
as  distinct  from  harmless,  colors  should  be 
scheduled.  There  would  be  little  difficulty  in 
prohibiting  aniline  dyes  and  in  detecting  a 
breach  of  the  prohibition.  Such  a  prohibition 
would  be  useful,  and  the  drawing  up  of  the 
schedule  would  be  easy  for  some  central  au- 
thority, say  the  Local  Qovernment  Board,  or 
the  Board  of  Agriculture.  It  should  be  made 
the  duty  of  the  vendor  to  declare  the  presence 
of  coloring  matter.  As  to  boracic  acid  in 
milk,  he  did  not  approve  of  treating  an 
almost  universal  article  of  food  with  a  drug, 
unknown  to  the  consumer,  but  it  would 
be  very  difficult  to  forbid  it  altogether  in, 
say,  London,  where  the  bulk  of  the  milk  came 
f^om  the  country,  and  where  much  would  be 
spoilt  unless  a  preservative  were  used.  Here 
also  the  presence  of  the  preservative  should  be 
notified.  Salicylic  acid  was  not  much  used 
except  in  temperance  drinks  to  arrest  alco- 
holic fermentation.  Mr.  Richard  Bannister, 
Fellow  of  the  Institute  of  Chemists  and  of 
the  Chemical  Society,  and  late  Deputy-Prin- 
cipal of  the  Inland  Revenue  branch  of  the 
Government  Laboratory,  said  bacon  was  at 
present  brought  into  England  with  the  aid  of 


borax ;  it  would  not  be  possible  to  bring  it  over 
in  refrigerators,  as  was  done  with  fresh  meat, 
except  at  a  great  increase  of  cost,  and  even 
then  it  would  not  be  in  exactly  the  same  condi- 
tion as  at  present,  or  equally  fit  for  the  English 
market.  Both  in  the  bacon  and  butter  trade  he 
considered  preservatives  a  necessity.  There 
would  be  no  objection  to  making  it  obligatory 
on  the  vendor  of  milk  to  notify  the  presence 
of  a  preservative,  but  there  would  be  difficulty 
in  stating  the  amount,  because  it  was  difficult 
to  estimate  its  amount.  Salicylic  acid  was 
chiefly  used  in  British  wines  and  liquids  which 
were  presented  in  a  clear  form,  and  in  which 
there  was  not  a  sufficient  quantity  of  alcohol  to 
make  them  clear  and  bright. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

Pbesidbnt  Sghubman  has  announced  an 
anonymous  gift  of  $80,000  for  Cornell  Uni- 
versity to  erect  a  building  for  physiology  and 
anatomy. 

Bt  a  decision  of  the  New  York  Court  of  Ap- 
peal, Yale  will  receive  the  $150,000  bequeathed 
by  William  Lampson. 

President  Bashford  of  the  Ohio  Wesleyan 
University  announces  that  Mrs.  Elizabeth  Me- 
barry  of  Richmond,  Ind.,  who  recently  gave 
$50,000  to  the  university,  has  added  $10,000  to 
the  fund,  thus  endowing  two  chairs. 

A  GOURSB  in  landscape  architecture  to  extend 
through  four  years  has  been  arranged  by  the 
Lawrence  Scientific  School  of  Harvard  Uni- 
versity. 

The  trustees  of  the  University  of  Cincinnati 
have  declared  vacant  nine  of  the  twelve  pro- 
fessorships, and  one  of  the  remaining  three  pro- 
fessors has  since  resigned.  The  instructors  and. 
assistants  also  retire. 

Mr.  S.  T.  Dutton,  Superintendent  of  Schools 
in  Brookline,  Mass,  has  been  elected  professor 
of  school  administration  in  Teachers  College, 
Columbia  University. 

The  American  Geologist  states  that  Mr.  A.  G. 
Leonard  has  charge  of  the  geological  work  at 
the  University  of  Missouri  in  the  absence  of 
Professor  Mar  but. 
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ON   THE   ABSORPTION   OF   CONDENSATION- 
PRODUCING     ATMOSPHERIC     DUST    BY 
SOLID  NUCLEI  AND  SURFACES,  AND 
ON  THE  DIFFUSION  VELOCITY  OF 
SUPPOSEDLY  NON-IONIZED 
DUST  PARTICLES.^ 

Let  r  be  the  radios  of  a  tube  stretched 
along  the  axis  X,  and  conveying  dust- laden 
air  at  a  velocity,  v.  Consider  two  sections 
at  a  distance  dx  apart;  the  dast  entering 
per  second  at  the  near  face  is  Trr^nv ;  the 
dast  leaving  per  second  at  the  rear  face  is 
7rr'(n  +  [dn/dx]  dx)v,  if  the  air  current  is 
kept  constant  and  n  is  the  density  of  dast 
distribation,  or  is  proportional  to  the  nam- 
ber  of  particles  per  cabic  centim.  On  the 
other  hand,  the  absorption  of  dust  particles 
by  the  walls  of  the  section  in  qaestion,  is 
k  •  27rr  n-  dx,  where  k  is  the  absorption  per 
sqaare  centim.  per  second,  per  unit  of  dust 
concentration,  and  the  absorption,  as  a  first 
hypothesis,  is  taken  proportional  to  the 
density  of  distribution  of  particles  in  air.f 
Hence  —  7rr'(dn/dx)dx  •  v  =  A;  •  27rr  •  n  •  dx, 


or 


dn  2k  - 

—  ^ ax, 

n  vr 


(1) 


MSB.  Intended  for  publication  and  books,  etc.,  intended 
for  reyiew  ihoold  be  sent  to  the  responsible  editor,  Profes- 
•or,  J.  McKeen  Gattell,  Garrison-on-HadBon,  N.  Y. 


Let  the  density  in  case  of  air  saturated 

*  PrelimlDary  report  of  work  made  with  a  grant  of 
the  Smithsonian  iDstitation,  and  published  by  per- 
mission of  the  Secretary. 

t  Briefly  k  is  the  diffoaion  velocity  of  the  dust  par- 
ticle, t.  e.,  its  normal  velocity  in  air  at  rest.  Equa- 
tion (1)  neglects  the  spontaneous  dissipation  of  dust 
particles.  This  is  permissible  for  the  fast  air  currents 
V  of  Table  I.    The  full  equation  is  treated  below. 
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with  dust  be  taken  as  one.  To  determine 
the  constant  of  integration  it  is  to  be  ob- 
served that  when  rr  =  0,  or  A;  =  0,  there  is 
no  absorption ;  but  the  carrent  of  air  must 
nevertheless  be  kept  up  passing  either 
through  the  absorption  tube  or  not,  to  re- 
tain a  colored  field  in  the  color  tube.  iN'ow 
saturated  dusty  air  would  be  objectionable 
seeing  that  an  opaque  field  is  produced 
unsuitable  for  measurement.  Hence  even 
when  «  =  0,  or  A;  =  0,  the  influx  current  is 
unsaturated,  and  we  may  suppose  this 
minimum  current  to  be  obtained  through  a 
fixed  initial  length  of  tubing,  x^,  of  the  same 
kind.  Thus  the  tube  virtually  begins  at 
—  x^^  and  equation  (1)  becomes  on  integra- 
tion 


If  the  observations  be  so  made  that  the 
dust  density  issuing  from  the  length  x  of 
tubing  is  constant,  we  have  for  a  given 
color  tube,  n^^n!  and 


x+x^      xf  +  x^ 


V 


(3) 


vr 


v'r' 


For  different  tubes  under  the  same  con- 
ditions, 

x  +  x^  /    x'  +  x^^ 

Hence,  ignoring  the  undeterminable  con- 
stant, one  may  write  briefly 

2k^vr/(x  +  x,).  (4) 

With  this  preliminary  theory  as  a  point 
of  departure,  I  have  been  making  an  ex- 
tended series  of  observations  on  the  con- 
densation of  supersaturated  steam  obtained 
from  jets,  and  following  the  general  method 
of  color  tubes  described  in  my  memoir  *  on 
the  subject  published  by  the  TJ.  8.  Weather 
Bureau  in  1895.  By  passing  measured 
quantities  of  air  (  F  litres  per  minute),  sat- 
urated with  the  emanation  of  phosphorus, 

*A  Report  on  the  Condensation  of  Atmospherio 
Moisture ;  Bulletin,  No.  12,  pp.  104,  U.  S.  Weather 
Bureau,  Washington,  1895. 


through  different  lengths  of  absorption 
tubing,*  and  regulating  the  air  current  by  a 
graduated  stop-cock  till  a  definite  color 
(full  blue)  appears  in  the  field  of  the  color 
tube,  the  condition  n  =  constant  is  fulfilled, 
on  provision  that  no  change  has  occurred  in 
the  action  of  the  tube  during  the  interval. 
As  Fis  the  influx  of  dusty  air  per  minute, 
1000v/60  =  Trr'v,  and  as  2k^vr/(x  +  x^\ 

,265     r 

k  = .    — - — , 

r        X  +x^ 

where  V/(x  +  x^)  is  given  by  the  observa- 
tions of  volume  in  terms  of  length  of  ab- 
sorption tube  for  a  fixed  blue  in  the  field  of 
the  color  tube.  If  V^  be  the  minimum  vol- 
ume, i.  e.j  the  influx  volume  of  dusty  air 
corresponding  to  a?  =  0,  A;*=s  2.65/r  •  VJx^ ; 
hence,  finally, 

2-65    F-  F, 


k  = 


(6) 


Aside  from  the  difficulty  of  observing 
subject  to  color  criteria,  equation  (3)  is 
well  borne  out  by  the  data  obtained,  to  the 
extent  that  F  is  a  linear  function  of  x.  7^, 
however,  does  not  always  coincide  with  ob- 
servation, and  a  certain  additional  tube 
length  must  in  certain  cases  be  added  to 
compensate  for  the  dissipation  (eddies?) 
encountered  on  entering  the  absorption 
tube.     But  this  is  non-essential. 

A  brief  summary  of  the  present  results  is 
given  in  the  following  table,  which  shows 
the  material  of  the  absorption  tubes,  their 
diameter,  the  variations  of  length  (x)  and 
volume  (  F)  occurring  in  each  series  of  ex- 
periments (usually  10  or  20  in  number). 
The  pressure  under  which  steam  issues 
from  the  jet  is  shown  under  p  (centims.  of 
mercury),  and  the  temperature  (°C.)  of  the 
air  flowing  into  the  color  tube,  under  0, 
Within  reasonable  limits,  discussed  else- 
where, the  color  tube  is  not  sensitive  to 

*  Ordinary  tubing  used  for  absorption  purposes, 
t.  e.,  to  oatch  the  dust  particles  moving  laterally  out 
of  the  dust-laden  air  ourrent. 


Febbuabt  9, 1900.] 


SCmNGR 


208 


either  of  these  yariations.  The  table  also 
gives  the  ranges  of  the  velocities  of  dast- 
laden  air  through  the  absorption  tabes  re- 
sulting from  the  differences  of  length,  and 
the  limit  of  values  computed  for  h  showing 
the  errors  of  measurement.  The  final  col- 
omn  contains  the  mean  value  of  h  obtained 
from  the  data  as  a  whole. 


to  be  seen  whether  greater  refinements  of 
method*  will  rather  bring  the  ^-values  to 
coincide  for  all  condensing  surfaces  or  ac- 
centuate differences. 

At  all  events,  it  is  already  clear  that  the 
velocity  of  the  phosphoric  dust  particle  is 
independent  of  its  density  of  distribution. 

In  the  Bulletin  cited,  the  work  of  which 


Table. — ^Absobption  op  phosphobic  dust*  in  tubes. 


Tabeol 


Gray  rabber 
Pure  rubber 
Lead 
Lttd 
Glass 


Diameler. 


.64oiii. 
.35  ** 
.63  " 
.32  " 
.29  " 


Range  of 
Lengths,  x 


0-455om. 
0-300  '* 
0-300  " 
0-160  *• 
0-160  " 


p 

e 

4om. 

26*» 

6  •* 

24° 

5  " 

27<» 

9  " 

27° 

8  *' 

27° 

Range  of 

Ft 


.7-7.0 
.5-4.2 
.5-4.6 
.7-2.0 
.8-2.0 


Range  of 

ft 


40-360 

80-740 

30-250 

140-410 

200-480 


Range  of 
k 


.08-.12 
.12-.  16 
.15-.18 


Mean 
k 


.123 
.137 
.162 
.160 
132 


In  view  of  the  widely  di£ferent  values  of 
the  velocity  with  which  the  dust  laden  air 
traversed  the  absorption  tubes,  the  high 
velocities  employed  and  the  marked  di£fer- 
ence  of  material. which  makes  up  the  ab- 
sorbing walls,  the  close  proximity  of  the 
values  of  &  is  particularly  noteworthy  when 
the  meaning  of  this  constant  is  called  to 
mind:  h  being  the  absorption  per  square 
oentim.  per  second  per  unit  density  of  dis- 
tribution, is  simply  proportional  to  the 
velocity  of  diffusion  of  the  phosphorus 
emanation,  or  in  other  words,  to  the  veloc- 
ity with  which  the  particles  ejected  from 
phosphorus  by  an  oxygen  reaction  travel 
normally  through  the  surrounding  air.  In 
the  cases  of  glass,  of  impure  vulcanized 
gray  rubber,  of  pure  brown  rubber,  this 
velocity  is  so  far  as  observation  warrants, 
the  same.  In  the  case  of  lead  tubes  the 
velocity  set  forth  by  k  is  slightly  larger,  a 
circumstance  which  may  have  an  electrical 
or  a  chemical  bearing,  or  be  referable  to  the 
greater  density  of  these  tubes.  It  is  entirely 
premature  to  speculate  upon  it.    It  remains 

*  Similar  resnlts  were  obtained  with  dust  particles 
^eoted  by  oonoentrated  snlphnric  add. 
t  Litres  per  minnte. 
X  Gentims.  per  second* 


was  done  in  1893,  and  elsewhere,!  I  denied 
that  colored  cloudy  condensation  was  ever 
due  to  ions,  a  theory  then  rife  and  particu- 
larly discussed  by  the  younger  v.  Helm- 
holtz,  Bidwell  and  others.  None  of  these 
investigators  have,  to  my  thinking,  made 
out  a  clear  case.  Since  the  advent  of  the 
X-rays  and  of  the  brilliant  work  done  at 
the  Cavendish  Laboratory,  however,  the 
status  of  the  question  has  changed  ma- 
terially. Nevertheless  I  am  still  loth  to 
abandon  my  former  conviction  that  con- 
densation is  always  primarily  due  to  nuclei ; 
and  that  whether  they  are  ionized  or  not 
(none  were  certainly  known  until  recently), 
is  a  matter  of  secondary  and  perhaps  negli- 
gible consequence.  Thus  for  instance,  con- 
centrated sulphuric  acid  is  a  dust  producer 
comparable  to  phosphorus ;  and  yet  this  is 
the  very  reagent  that  has  always  been  used 
in  drying  the  chambers  of  apparatus  when 
high  insulation  is  specially  wanted.  Cer- 
tainly one  would  be  rash  to  thrust  the  wily 
ion  in  such  a  chamber.  Indeed  the  interest 
which  attaches  to  the  above  results  is  this, 

*The  color  estimates  in  the  table  were  made  by 
the  eye.  It  will  not  be  diffionlt  to  repeat  them  rela- 
tive to  some  fixed  standard  bine. 

^Nature^  XLIX.,  p.  363,  1894. 
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that  strong  evidence  is  afforded  in  favor  of 
a  specific  velocity  of  the  particles  of  a  sup- 
posedly non- ionized  dust,  so  far  as  the 
phosphorous  emanation  has  been  known. 
Since  they  are  always  absorbed  they  must 
clearly  soon  vanish  out  of  any  vessel,  usu- 
ally within  five  minutes  if  considered  in 
bulk.  A  large  part  of  this  dissipation  is 
referable  to  the  grosser  dust  particles  in 
ordinary  air.*  Thus  if  phosphoric  dust 
and  a  suitable  small  quantity  of  smoke  of 
ammonium  chloride  (made  in  the  usual 
way)  be  passed  into  the  color  tube,  the 
field  which  is  opaque  with  phosphoric  dust 
alone,  becomes  cleared  when  the  sal-am- 
monium smoke  is  added.  The  larger  par- 
ticles of  the  latter  have  therefore  captured 
the  finer  particles  of  the  former  (phos- 
phorus emanation);  and  as  sal- ammonium 
smoke  alone,  if  not  itself  opaque,  is  unable 
to  produce  colored  cloudy  condensation  or 
opacity,  the  field  clears  at  once.  Now  if 
sal-ammonium  smoke  can  capture  phos- 
phoric dust  then  it  is  conceivable  that 
agencies  may  exist  which  reverse  the  for- 
tunes of  war  and  liberate  phosphoric  dust. 
Heat  is  such  an  agency.  If  nearly  effete 
dust  be  passed  through  a  hot  tube  (say 
above  400^),  experiment  showed  me  that 
the  condensation  producing  tendency  is 
again  restored,  precisely  as  if  the  dust  were 
dissociable.  At  a  higher  temperature  still, 
though  not  necessarily  above  red  heat,  the 
tube  itself  becomes  an  energetic  dust  pro- 

^*  This  seoondary  dissipation  is  neglected  in  the  dif- 
ferential equation  (1),  being  of  much  smaller  order 
than  the  surface  effect  investigated.  With  the  wide 
tubes  (diameter  2  inches),  presently  to  be  mentioned, 
the  differential  equation  replacing  (1)  above  is 

—  7rr*r  dnfdx  =  kn2TTr  +  A/n'/w 

where  k'  is  the  number  vanishing  per  second  per  unit 
of  concentration  of  dust  in  air.  The  last  term  de- 
creases as  Vf  the  velocity  of  the  air  current  increases. 
This  equation  is  easily  reduced  as  a  case  of  Riooati's 
equation,  and  the  iul^ation  may  therefore  be  made 
without  difficulty. 


ducer  at  its  inner  walls,  even  when  of  glass, 
so  that  experiments  of  the  present  kind  are 
delicate.  Indeed  long  ago  I  asserted  that 
the  strong  dust  producing  activity  of  flames 
was  a  conversion  of  coarsely  disseminated 
into  finely  disseminated  atmospheric  dust, 
a  conversion  of  the  planets  of  this  micro- 
cosm into  nebulse,  as  it  were. 

One  may  readily  conceive  the  X-rays  to 
be  another  such  agency.  After  some  trials 
I  devised  a  form  of  apparatus  appropriate 
for  my  purposes,  by  which  the  condensa- 
tional tendency  of  air  energized  by  X-rays,* 
shows  almost  as  powerfully  in  the  oolor 
tube  as  does  the  older  dust  laden  air.  So 
fskv  as  the  effect  of  these  different  kinds  of 
dust  on  the  color  field  is  concerned,  one 
would  be  unable  to  distinguish  any  note- 
worthy difference  of  behavior.  Both  may 
be  carried  through  tin  tubes  2  inches  in 
diameter  and  over  60  feet  long,  taking  one 
or  more  minutes  in  the  transfer,  without 
encountering  fatal  diminution  in  the  con- 
densation producing  power  of  either.  Other 
and  now  well  known  experiments  of  an  en- 
tirely different  nature  go  to  show  that  X-ray 
dust  is  ionized,  or  transferred  in  a  region 
of  ionized  gas,  whereas  the  ordinary  dust, 
with  which  I  have  chiefly  worked,  is  not ; 
but  I  ask,  if  both  classes  of  dust  are  under 
proper  limitations,  equally  able  to  induce 
condensation  in  supersaturated  aqueous 
vapor,  how  can  one  single  out  the  excep- 
tional quality  of.  ionization  as  the  cause  of 
this  tendency?  It  has  been  brilliantly 
proved  by  J.  J.  Thomson,  Rutherford, 
Chattock,  and  indirectly  by  C.  F.  R.  Wil- 
son,that  ionized  dust  has  a  definite  velocity  ; 
but  in  as  far  as  the  above  experiments  have 
weight,  so  has  the  supposedly  non-iouized 
dust. 

*0f  course,  the  X-ray  tube  must  be  boxed  up 
most  carefully,  the  rays  shining  through  an  aluminum 
window,  and  the  terminals  imbedded  in  paraffine. 
Any  highly  potentialized  conductor,  like  a  hot  body, 
is  apt  to  dust  the  air. 
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One  way  of  escaping  between  the  horns 
of  the  dilemma  is  to  sappose  the  ionization 
to  exist  even  when  not  directly  evidenced. 
Thus  most  of  the  dost  with  which  I  have 
worked  is  derived  by  oxidation,  or  by  heat 
implying  chemical  action  or  dissociation, 
or  firom  highly  potentialized  matter,  etc. 
Phosphoric  dost  is  quite  inactive  at  low 
temperatures  and  in  a  current  of  air  free 
coal  gas.  The  same  is  trae  of  molten  snl- 
phnr.  Concentrated  sulphuric  acid,  how- 
ever, shows  increased  activity  when  a  cur- 
rent of  coal  gas  is  passed  through  it  into 
the  color  tube ;  but  the  action  here  is  prob- 
ably a  destruction  of  the  coarse  dust  part- 
icles in  air,  the  effect  being  similar  to  that 
referred  to  in  the  case  of  flames.  Facing 
the  question  squarely  it  seems  extremely 
difficult  to  account  for  a  specific  velocity  in 
the  non-ionized  dust  particle.  Being  al- 
ready stupefied  in  observing  that  a  much 
larger  volume  of  air  of  initially  constant 
dost  content  must  be  discharged  through  a 
wide  tube  than  through  a  narrow  tube  of 
the  same  material,  and  within  certain  limits 
of  diameter,  instanced  by  the  above  table, 
one  may  well  be  daunted  in  confronting  the 
case  of  a  specific  velocity  in  an  inert  dust 
particle. 

The  need  of  a  direct  decision  is,  there- 
fore, urgent ;  is  this  phosphoric  dust  ionized 
or  not ;  or  better,  is  it  generated  in  an  ion- 
ized region  ?  Using  an  electroscope,  which 
in  the  dry  room  in  which  I  worked  retained 
its  charge  indefinitely,  I  aspirated  a  current 
of  air  across  the  charged  terminal  without 
appreciable  result.  I  then  blew  air  which 
was  passed  over  phosphorus  across  the  ter- 
minal, and  found  to  my  surprise  that  even 
with  a  small  current  the  charge  was  dis- 
sipated more  than  one-half  in  the  first  min- 
ute. It  made  no  difference  whether  a  posi- 
tive or  a  negative  charge  was  on  the  eleo- 
troecope.  Hence,  phosphorus,  when  emit- 
ting condensation-producing  dust  seems 
also  to  emit  some  form  of  obscure  radiation  ; 


for  the  dust  evolution  *  occurs  in  a  strongly 
ionized  region,  or  the  dust  is  itself  ionized. 
Relative  to  the  experiments  of  the  above 
table,  therefore,  fresh  means  are  at  hand 
for  computing  the  velocity  of  the  phosphoric 
dust  particle,  and  the  electricity  carried 
per  gram,  in  a  way  similar  to  the  famous 
researches  made  at  the  Cavendish  Lab- 
oratory, independently  of  the  preceding 
results.  This  suggests  one  method  of 
standardizing  the  colors  of  my  color  tube, 
absolutely  in  terms  of  the  number  of  dust 
particles  per  cubic  centim.  producing  the 
color  effect. 

With  the  question  thus  happily  answered 
in  the  case  of  phosphorus,  I  next  examined 
air  passed  over  concentrated  sulphuric  acid, 
but  found  it  without  effect  even  on  the 
electrometer.  Though  the  acid  is  a  weaker 
dust  producer  than  phosphorus,  the  present 
electrical  result  seems  out  of  proportion 
to  the  data  of  the  color  tube.  The  de- 
cision made  is  therefore  partial,  but  I  have 
not  advanced  beyond  it.  Other  dust  pro- 
ducers might  be  instanced  in  the  same 
category,  and  it  is  for  this  reason  that  I 
have  retained  the  antiquated  designation 
'  dust '  in  this  paper. 

I  may  add  that  in  the  experiments  which 
I  have  under  way,  I  have  been  dealing 
somewhat  extensively  with  questions  of  the 
above  nature,  using  dust  either  ionized  or 
not.  My  methods,  however,  are  all  re- 
stricted to  an  application  of  the  steam  jet, 

*  I  shall  show  elsewhere,  and  have  suioe  verified 
experimentally,  that  if  air  eneigized  hy  phosphorio 
dnst  he  maintained  between  the  plates  of  an  air  oon- 
denser,  the  difference  of  potential,  ^,  vanishes  accord- 
ing to  the  equation 

in  the  lapse  of  time  t^  where  e  is  the  ohaige  per  par- 
ticle. For  different  thicknesses,  <2,  of  air,  the  decay 
of  energized  dnst  particles  in  successive  layers  of  air 
is  very  similar  to  the  absorption  of  light  in  saccessive 
thicknesses  of  medium,  viz.,  n=^n^lO—*^,  In  my 
experiments  I  found  a  =  .25,  and  thus  the  number  of 
particles  is  reduced  to  1/10  in  a  layer  of  air  4  centi- 
meters thick. 
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since  this  is  an  instrnment  with  which  I 
am  familiar,  and  since  this  mode  of  attack 
has  not  at  all  been  cnltivated  by  the  recent 
investigators  on  allied  questions.  The 
steam  jet  method  has  undoubtedly  many 
grave  shortcomings  ;  but  it  has  one  invalu- 
able advantage  of  retaining  a  given  color 
of  field  for  an  indefinite  interval  of  time,  so 
long  as  the  conditions  of  action  are  left  un- 
changed. My  present  work  has  shown  me, 
moreover,  that  the  complicated  character 
of  the  evidence  derived  from  the  jet,  is 
much  less  serious  than  I  have  hitherto 
supposed.  Among  the  inquiries  with  which 
I  have  been  much  occupied,  is  a  determi- 
nation of  the  number  of  particles  which 
give  rise  to  a  given  colored  condensation 
in  the  field  of  the  color  tube,  contributing 
to  an  optic  phenomenon  of  exceptional 
interest,  the  theory  of  which  is  as  yet  quite 
unknown.  Should  this  phenomenon  yield 
to  treatment,  there  would  be  given,  since 
there  is  no  serious  difficulty  in  finding  the 
collective  mass  of  the  particles,  an  inde- 
pendent method,  and  one  not  depending  on 
electrical  agency,  of  ascertaining  both  the 
individual  velocity  and  possibly  the  mass 
of  these  subtle  and  pervasive  dust  particles, 
absolutely.  For  let  m^  and  mbe  the  masses 
of  dust  absorbed  per  square  oentim.  per 
second  in  the  first  and  final  sections  of  the 
absorption  tube.  Then  n=^m/  m^  and  the 
velocity  k  in  equation  (2)  is  thus  the  only 

unknown  quantity. 

Carl  Babus. 

BROWK  UNIVERSirV. 


RECENT  OUTLOOKS  UPON  MUSIC. 

The  field  of  music  is  too  vast  to  be  seen 
from  any  single  standpoint.  The  ignoring 
of  this  simple  truth  has  led  to  countless 
misrepresentations  of  facts  by  writers,  and 
misunderstandings  of  books  by  readers.  For 
tacitly  it  is  assumed  by  most  of  us  that 
there  is  only  one  standpoint,  indefinitely 
thought  of  as  that  of  the  modem  musical 


performer  or  intelligent  concert-goer ;  and 
if  we  do  recall  that  some  mathematicians 
praise  another  point  of  view,  while  Greek, 
Oriental  and  medisdval  musicians  appar- 
ently had  others,  we  yet  know  they  have 
been  too  rarely  visited  to  have  much  in* 
fluence  on  musical  thinking. 

But  the  discoveries  of  the  last  few  years 
bearing  on  the  questions  of  the  basis  of 
music  and  the  historical  development  of 
scales  have  rendered  it  possible  for  the  stu- 
dent of  comparative  music  to  occupy  a 
point  from  which  many  long-known  facts 
appear  entirely  changed,  and  older  authori- 
ties, as  FStis,  Helmholtz  and  Ambros,  are 
seen  to  be  inadequate,  if  not  erroneous. 
In  comparison  with  this  standpoint,  that 
of  the  modern  musician  appears  to  be  a 
rapidly  shifting  one,  like  an  observation 
car  or  the  masthead  of  a  ship. 

It  is  the  purpose  of  this  paper  to  review 
from  this  new-found  standpoint  some  parts 
of  four  rather  recent  books  *  of  mor^  than 
temporary  interest  and  value,  that  deal 
with  various  parts  of  the  field ;  and  by 
their  aid  to  define  the  musicians'  stand- 
point, and  indicate  some  of  the  problems 
now  before  the  student  of  the  history  and 
basis  of  music. 

I. 

Klauser's  book  was  the  first  in  order  of 
publication,  yet  is  probably  the  least  known 
of  the  four.  From  title  page  to  conclusion 
it  bristles  with  novel  ideas,  developed  dur- 
ing, and  verified,  he  asserts,  by  many  years 
experience  in  teaching.     The  hearty  pub- 

* '  The  Septonate  and  the  Centralization  of  the 
Tonal  System,'  hy  JnlinB  Elaaser.  Milwaukee, 
1890,  pp.  Yi  4-  274  ;  '  The  Art  of  MoBic/  by  C.  Hubert 
H.  Pany.  New  York,  1893,  pp.  374 ;  (The  new 
English  edition  has  the  title,  The  Evolation  of  the 
Art  of  Mnsio)  ;  'Primitive  Mnsio,'  by  Richard  Wal- 
lasohek.  London,  1893,  pp.  326-9 ;  'A  Study  of 
Omaha  Indian  Musio,'  hy  Alice  C.  Fletcher ;  witii  a 
report  on  the  'Structural  Peculiarities  of  the  Musie^' 
by  John  ^Comfort  Fillmore,  A.M.  Peabody  Museum, 
Gamhridge,  Mass.,  1893,  pp.  y\  +  152. 
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lished  commendations  of  snob  mnsic  teach- 
ers and  writers  as  W.  S.  B.  Matthews  and 
C.  B.  Cady,  of  Chicago,  may  justify  one  in 
feeling  that  it  is  more  than  the  work  of  a 
dreamer  or  idle  rhapsodist, — that  what  he 
has  observed  of  the  operations  of  his  own 
mind  in  hearing  mnsic,  can  be  observed  in 
other  minds  also. 

The  introduction  is  a  vigorous  plea  for 
'  a  higher  education  in  music,'  with  a  severe 
indictment  of  ordinary  methods  for  their 
ignoring  sound  pedagogical  principles. 
"The  how  is  studied  before  the  what :"  the 
order  should  be  reversed.  ''  The  musician 
is  represented  in  the  what,  the  instrumen- 
talist in  the  how :  the  two  must  be  com- 
bined in  one  individual.  There  is  a  far 
more  important  instrument  than  the  voice, 
piano,  organ  or  violin,  whose  technique 
must  be  developed  to  a  high  degree  of 
automatism.  This  instrument  is  the  mind' ' 
(p.  25).  "The  ready-made  tone  of  the 
piano  is  a  serious  though  not  an  insur- 
mountable obstacle  to  the  development  of 
the  mental  instrument  of  the  pianist.  By 
the  employment  of  logical  methods,  the 
piano  is  best  suited  as  an  auxiliary  to  a 
higher  musical  education "  (p.  26).  "  I 
have  already  stated  that  the  mental  autom- 
atism requisite  to  a  discriniinating  musi- 
cian is  very  great.  When  an  able  musician 
listens  to  or  reads  a  piece  of  music,  he  hears 
and  comprehends  all  its  melodic,  rhythmic 
and  harmonic  incidents  as  fast  as  they  take 
place  in  a  given  tempo.  This  means  that  he 
listens  to  music  just  as  he  would  listen  to 
any  familiar  tongue.  *  *  *  To  stop  to 
think  is  the  sure  sign  that  we  do  not  under- 
stand" (p.  29).  "  I  have  demonstrated  in 
mj  capacity  as  teacher  that  children  may 
be  intelligent  musicians  from  the  start" 
(p.  32).  "  But  such  results  *  *  *  are  made 
practicable  only  by  the  simplification  of  the 
Tonal  system  itself.  *  *  *  The  child  re- 
quires a  simpler  foundation  than  the  scale 
to  begin  on.     The  scale-half  or  tetrachord 


and  the  septonate  supply  this  desideratum" 
(p.  33). 

Then  follows  his  novel  way  of  looking  at 
tones  and  their  relations.  The  first  chapter 
is  mainly  devoted  to  definitions  ;  the  tones 
of  any  series  are  felt  to  be  either  '  repose- 
tones  '  ('harmonics ')  or '  progression-tones ' 
(*  by- tones '),  the  latter  lying  a  step  or  half- 
step  under  or  over  the  former  (p.  40).  A 
tone  is  nothing  definite  until  it  is  relationed 
in  a  key,  that  is,  thought  and  heard  in  rela- 
tion with  a  tonic,  which  is  the  point  of  ab- 
solute repose  (p.  41).  The  Tonic  is  a  osn- 
TRAL  tone  or  klaug,  and  the  remaining 
key-klangs  are  equally  distributed  tyoer  and 
under  it  (p.  42).  The  seven  tones  of  the 
scale  arranged  with  the  tonic  in  the  center 
form  a  «eptonato,  composed  of  two  tetra- 
chords  or  icale-halvea,  an  over  and  an  under 
one :   thus, 

O — o — b  uC— d— e  uF. 


A  key-group  contains  these  seven  princi- 
pals, also  five  up-mediates  (the  sharp- 
notes)  and  five  down-mediates  (the  flat- 
notes),  or  seventeen  in  all,  including  five 
more  sharps  and  five  more  flats;  a  full  tone- 
stratum  consists  of  twenty-seven  tones ;  so 
there  are  only  twenty- seven  tonic  centers, 
and  only  twenty-seven  keys  in  music. 
Every  key  has  two  modes,  a  brighter  major, 
and  a  dark  or  minor  mode  (p.  61). 

In  the  second  chapter  it  is  suggested  that 
'^  whether  we  will  or  not  we  cannot  think  a 
series  of  tones,  even  in  one  voice,  except  in 
connection  with  some  harmony,"  though 
this  is  not  necessarily  conscious  (p.  54), 
and  then  the  attempt  is  made  to  prove  that 
the  accent  determines  whether  a  tone  is  felt 
to  be  a  harmonic  or  a  by-tone,  and  so  ac- 
cent determines  harmony  (p.  71). 

Chapters  three  and  four  continue  the 
analysis  of  tone  relations  and  intervals; 
there  is  space  only  for  two  points:  in  a 
rising  scale-half  as  G  to  0,  the  tones  may 
be  called  Dominant,  Passing  By-tone,  Lead- 
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ing-tone,  and  Tonic  (p.  78)  :  And  second, 
the  student  should  begin  with  counter- 
point and  get  his  earliest  intelligence  of 
harmony  therefrom  (p.  117) ;  for  all 
through  attention  is  directed,  not  to  har- 
mony, but  to  one  governing  voice  (p.  167). 

Chapter  five  deals  with  Harmony  and 
six  with  Suspensions,  Inter-relations  of 
keys  and  Modulation.  The  boldness  of 
the  author's  thought  about  tone-relations 
appears  in  such  passages  as  these :  ''It  is 
plain  that  any  tone  and  any  combination 
may  be  relationed  in  any  key.  What  the 
presiding  key  of  the  moment  is,  and  when 
a  change  of  key  takes  place,  are  matters 
that  are  determined  by  the  melo-rhythmo- 
harmonic  inter-relations  in  which  a  series 
of  tones  appears"  (p.  221).  ''Modulation 
takes  place  (even  in  one  voice)  at  the  very 
moment  a  shift  of  relation  to  another  key- 
center  takes  place"  (p.  253). 

The  final  paragraph  is  curious  :  "  Since 
there  are  twenty-six  keys  to  modulate  into 
from  any  one  key,  and  twenty-seven  ways 
from  one  key  into  each  of  the  others,  there 
are  26  x  27  =  702  ways  out  of  and  into  any 
one  key,"  and  "  27  X  702  =  18,954  ways  in 
which  a  prominent  voice  can  modulate" 
(p.  265). 

So  much  for  a  meagre  presentation  of  the 
author's  views.  While  there  are  many 
quotable  passages  in  his  book,  it  is  strik- 
ingly free  from  quotation,  and  the  very  few 
references  to  other  writers  are  general,  not 
specific.  He  objects  to  Dr.  Blemann's  theory 
that  major  and  minor  are  polar  opposites  (p. 
96),  and  feels  that  Helmholtz's  explanations 
are  inadequate  (p.  270),  on  which  points  the 
reviewer  agrees  with  him.  As  an  offset  to 
his  serious  discussion  he  gives  a  page  on 
nature-music  which  is  more  fantastic  than 
Gardner's  book  of  sixty  years  ago.  The 
student  of  comparative  music  notices  with 
interest  how  this  most  modern  exponent  of 
music  interpretation  and  of  music  psychol- 
ogy throws  away  notions  of  the  scale  that 


have  been  laboriously  and  fruitfully  de- 
veloped during  the  last  800  years,  to  take 
up  the  old  Greek  heptatonic  system  of  two 
conjunct  tetrachords,  with  Mcm  in  the 
central  position,  though  his  are  Lydiau  in- 
stead of  the  usual  Dorian  tetrachords.  And 
one  notices  further  that  by  limiting  the 
series  to  seven  tones  which  are  repeated  in 
successive  tone-strata,  this  new  system  is 
brought  into  correspondence  with  more  than 
one  Oriental  system;  for  except  among 
Europeans  the  eighth  note  is  not  usuallj 
counted  as  belonging  with  the  seven,  batii 
starts  a  new  series,  and  in  one  case  is  called 
by  the  happy  name  '  response.' 

II. 

The  reader  of  Dr.  Parry's  book  feels  at 
once  that  he  is  under  a  master.  The  au- 
thor has  the  degree  of  Doctor  of  Music  from 
Oxford,  Cambridge  and  Dublin ;  he  is  well- 
known  as  one  of  the  leading  English  com- 
posers, and  a  number  of  years  ago  contrib- 
uted to  Grove's  Dictionary  of  Music  most 
of  the  articles  relating  to  the  theory  of 
music :  so  he  was  admirably  equipped  by 
knowledge  of  the  past,  experience  as  a  com- 
poser, and  maturity  of  judgment  to  analyze 
the  musical  impulses  and  expressions  of 
men  and  to  ^ut  the  results  of  such  analysis 
into  fitting  words.  Probably  no  book  ever 
written  is  so  well  adapted  as  this  to  help 
the  non-musical  reader  to  some  understand- 
ing and  appreciation,  both  of  what  music  is 
as  an  expression  of  the  human  soul,  and  of 
the  artistic  means  employed  in  this  ex- 
pression. So  far  as  can  be  done  by  one 
book  it  brings  music  back  to  where  the 
Greeks  placed  it,  to  the  position  of  a  liberal 
art,  of  an  instrument  of  culture  as  truly  as 
poetry  or  history  or  painting ;  it  makes  mu- 
sical training  mean  something  quite  other 
than  an  accomplishment,  or  the  ability  to 
perform  or  enjoy  a  performance,  or  acquain- 
tance with  the  history  of  musicians  and  their 
works,  or  even  the  power  to  analyze  a  ma* 


Fbbbuabt  9,  1900.] 


SCIENCE. 


209 


sical  composition  in  the  osnal  way.  And 
eU  his  wealth  of  information  and  inspira- 
tion is  poared  forth  in  a  clear  stream,  in 
langaage  precise  and  often  felicitous,  so 
thai  one  may  torn  these  pages  with  pleasure 
eTon  for  the  style  alone. 

The  earlier  chapters  throw  some  light  on 
tiie  subjects  covered  by  the  other  books 
imder  review,  and  the  extracts  must  be 
limited  to  passages  bearing  on  these  sub- 
jects. In  the  chapter  on  Preliminaries,  it 
18  pointed  out  that  the  intensity  of  men's 
pleasures  or  interest  leads  to  expression ; 
this  to  be  intelligible  requires  common 
terms,  that  is,  a  design.  Design  is  the 
equivalent  of  organization  in  the  ordinary 
affiuTs  of  life.  In  music  especially,  form  as 
well  as  design  is  necessary,  but  this  book  has 
only  to  do  with  design.  Music  is  the  ex- 
pression of  what  is  in  man  and,  therefore, 
is  not  mainly  imitative.  ''The  story  of 
music  has  been  that  of  a  slow  building  up 
and  extension  of  artistic  means  of  formula- 
ting utterances  which  in  their  raw  state  are 
direct  expressions  of  feeling  and  sensi- 
bility." Everywhere  are  voices,  shouts, 
etc, ''  but  neither  music  nor  speech  begins 
till  something  definite  appears  in  the  tex- 
ture of  its  material ;  some  intellectual  proc- 
088  must  be  brought  to  bear  upon  both  to 
make  them  capable  of  being  retained  in  the 
mind"  (p.  5).  ''It  was  not  till  mankind 
had  arrived  at  an  advanced  stage  of  intel- 
lectuality that  men  began  to  take  note  of 
the  relations  of  notes  to  one  another  at  all " 
(p.  6). 

"  The  first  indispensable  requirement  of 
mosic  is  a  series  of  notes  which  stand  in 
some  recognizable  relation  to  one  another 
in  respect  of  pitch  "  (p.  16).  Then  follows 
a  thirty  page  account  of  the  scales  used  in 
Tarious  parte  of  the  world,  which  is  quite 
satisfactory,  being  based  mainly  on  the 
work  of  Ellis  apd  Hipkins.  While  the 
anther  avoids  the  common  error  of  assum- 
ing that  these  were  attempts  to  obtain  our 


scale,  he  has  been  misled  in  some  cases  by 
the  dogmatism  of  some  of  his  authorities, 
as  in  treating  of  the  Persian- Arabian  scale  ; 
and  he  has  not  got  so  far  away  from  the 
modern  musician's  position  as  to  observe 
more  than  what  other  people  have  done ; 
their  principles  and  their  reasons  have 
escaped  him.  His  "  summary  is  sufficient 
to  show  the  marvellous  variety  of  scales 
developed  by  different  nations  for  purely 
melodic  purposes"  (p.  44).  Of  our  scale 
he  says  the  functions  of  the  notes  (domi- 
nant, mediant,  etc.))  are  always  being  ex- 
panded and  identified  with  fresh  manipula- 
tions of  the  principles  of  design  by  able 
composers :  the  classification  of  these  func- 
tions puts  our  harmonic  scale  eight  cen- 
turies ahead  of  all  melodic  systems ;  and  the 
last  stage  in  this  development  was  the  as- 
similation of  all  the  keys  to  one  another  by 
equal  temperament. 

In  the  chapter  on  Folk-Music,  it  is 
pointed  out  that  orderliness  and  intel- 
ligibility in  tunes  proceed  parallel  with 
the  general  development  of  capacities  in  a 
race.  It  is  very  difficult  to  make  out  what 
intervals  savages  intend  to  utter.  The  ele- 
ments of  design  that  appear  among  them 
are  repetition,  perhaps  at  different  levels, 
and  sometimes  the  contrast  of  two  short 
phrases.  Tonality  marks  a  considerable 
advance,  and  the  impression  of  finality  de- 
I>ends  on  this.  The  resources  of  art  are 
not  sufficient  to  allow  a  long  consistent  de- 
velopment of  a  single  movement  in  melodic 
art ;  so  Orientals  fall  back  on  ornament ; 
this  is  "  the  part  of  anything  which  makes 
for  superficial  effect ;  *  *  *  it  generally 
implies  either  undeveloped  mental  powers 
or  great  excess  of  dexterity."  In  modem 
German  folk-music  the  harmonic  basis  is 
simple  and  obvious.  As  art-music  grows, 
folk-music  tends  to  go  out  of  use ;  for  civil- 
ization reduces  everything  to  a  common 
level. 

From  this  point  on  the  author  treats 
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only  of  Earopean  music.  Harmony  came 
in  to  help  out  the  church  music  which  was 
slow  and  free  from  marked  rhythmic  effect. 
The  beginning  of  harmony  is  due  to  the 
fact  that  men's  voices  were  of  different 
calibre ;  only  intervals  of  a  fourth  and  fifth 
could  well  be  tolerated  in  simultaneous 
singing,  and  so  the  parts  were  doubled  at 
these  intervals;  there  is  no  reason  for 
thinking  that  this  was  offensive,  as  it 
would  be  to  us.  ^'  This  doubling  does  not 
imply  a  sense  for  harmony''  (p.  95). 
Slowly  there  came  in  a  recognition  of  the 
value  of  different  consonances,  of  discords 
and  of  interruptions  of  the  voices.  This 
chapter  unfortunately  does  not  recognize 
the  important  part  taken  by  the  organ  in 
the  development  of  harmonic  ideas  ;  the 
Chinese  have  had  slow  sacred  music  and 
voices  of  different  calibre  for  thousands  of 
years,  but  have  no  harmony  :  the  organ  we 
believe  was  the  instrument  that  brought 
about  the  development. 

In  the  following  chapters  Pure  Choral 
Music,  Secular  Music,  Instrumental  Music, 
The  Sonata- Form,and  Opera  are  traced  from 
their  beginning,  with  constant  reference  to 
the  aims  and  methods  of  the  great  com- 
posers, and  to  their  share  either  in  enlarg- 
ing the  resources  of  design  or  giving  ex- 
pression to  human  feeling.  The  temptation 
to  quote  at  length  is  very  strong.  One 
passage  (somewhat  condensed)  from  the 
chapter  on  Modern  Tendencies  will  give  an 
idea  of  the  manner  of  treatment :  Palestrina 
without  emotion  embodies  the  most  perfect 
presentation  of  contemplative  religious  de- 
votion. Bach  *  *  *  formulates  a  more 
liberal  and  energetic  type  of  religious  senti- 
ment, and  foreshadows  by  his  new  combi- 
nation of  rhythm  and  polyphony  the  musical 
expression  of  every  sort  of  human  feeling. 
Beethoven  expresses  the  complete  emanci- 
pation of  human  emotion  and  mind,  and 
attempts  to  give  expression  to  every  kind 
of  inner  sensibility  which  is  capable  and 


worthy  of  being  brought  into  the  circuit  of 
an  artistic  scheme  of  design.  *  *  *  The  love 
of  art  for  art's  sake  is  at  best  a  love  of  beauty 
for  itself.  *  *  *  This  is  inevitable  at  one 
stage ;  but  humanity  as  it  grows  older  in- 
stinctively feels  that  the  adoration  of  mere 
beauty  is  sometimes  childish  and  sometimes 
thoroughly  unwholesome  ;  and  men  want 
to  be;  sure  that  the  human  energies  are  oot 
sapped  by  art  instead  of  being  fostered  by 
it.  After  both  beauty  and  expression  have 
reached  a  high  plane  men  seek  for  strong 
characterization,  as  in  all  the  arts  to-day, 
and  especially  in  literature. 

Finally,  one  more  quotation  somewhat 
condensed  may  be  commended  to  the  care* 
fill  study  of  all  who  attempt  to  interpret 
the  music  of  strange  peoples  in  terms  of 
European  music.  '^  Wagner's  harmony  is 
the  result  of  polyphony  in  great  measure ; 
he  does  not  abandon  tonality,  bat  uses  it 
with  quite  remarkable  skill  and  perception 
of  its  functions  ;  in  accompaniment  of  the 
ordinary  dialogue  he  is  often  very  obscure 
in  tonality,  just  as  J.  S.  Bach  is  in  reci- 
tative. For  straightforward  ideas  he  uses 
simple  diatonic  figures ;  for  something  speci- 
ally mysterious,  chords  which  belong  to  two 
or  more  unassimilable  tonalities  on  purpose 
to  create  the  sense  of  bewilderment,  and  a 
kind  of  dizziness  and  helplessness  which 
exactly  meets  the  requirements  of  the  case. 
If  people's  sense  of  tonality  were  not  by 
this  time  so  highly  developed  such  passages 
would  be  merely  hideous  gibberish,  and 
they  often  seem  so  at  first "  (p.  356). 

III. 

Wallaschek's  book  on  '  Primitive  Music' 
takes  us  from  the  most  extreme  modern 
position  to  the  consideration  of  the  begin- 
nings and  rude  early  manifestations  of  the 
musical  art.  The  first  fifth  of  it  is  devoted 
to  a  collection  of  explorer's  reports  on 
savage  music,  little  reference  being  made 
to  peoples  who  have  developed  a  musical 
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theory,  as  the  Arabs  and  Hindus.  The  ma- 
terials for  this  chapter  have  been  collected 
from  a  wide  field,  and  the  reviewer  can 
bear  witness  to  the  thoroughness  of  the 
search,  as  he  had  previously  gone  over  a 
large  part  of  the  ground. 

In  the  following  nine  chapters  much  of 
this  matter,  with  some  additions,  is  ar- 
ranged under  these  heads :  Singers  and 
Composers ;  Instruments ;  the  Basis  of  our 
Musical  System  ;  Physical  and  Psychical 
Influence  of  Music ;  Text  and  Music ; 
Dance  and  Music ;  Primitive  Drama  and 
Pantomime ;  The  Origin  of  Music  ;  Heredity 
and  Development.  Then  follows  a  full 
Bibliography,  an  Index  and  25  melodies. 
The  author's  standpoint  is  that  of  a  psy- 
chologist, as  is  evident  from  his  papers  in 
Mind  and  in  German  journals  ;  so  he  seems 
most  at  home  in  the  later  chapters. 

It  is  unfortunately  true  that  few  of  the 
travellers  whose  reports  are  quoted  showed 
any  particular  fitness  to  speak  on  musical 
questions,  or  especially  to  write  down  cor- 
rectly as  to  rhythm  and  melody  the  songs 
they  may  have  heard  ;  so  the  reports  must 
be  used  by  the  student  with  great  care  and 
discrimination.  The  author's  uncritical 
treatment  of  his  material  may  be  judged 
from  this  passage  :  ''In  Virginia  (North 
America)  for  instance,  several  rattles  are 
tuned  together,  and  the  natives  have  '  bass 
tenor,  counter-tenor,  alto  and  sopi*ano 
rattles'  "  (p.  103).  On  looking  for  the  au- 
thority for  this  statement,  made  as  if  true 
for  to-day,  one  finds  it  at  the  end  of  the 
book  John  Smith's  History  of  Virginia ;  but 
the  date  of  publication  (1624)  is  nowhere 
given.  Another  passage  will  throw  light 
on  the  author's  judgment  of  what  facts  are 
important  and  characteristic :  After  refer- 
ring to  musical  contests  for  endurance 
among  savages  he  says :  "  Barbarian  as  it 
may  appear  to  be  such  performances  are 
still  in  use  in  America,  the  modem  counter- 
part being  the  '  musical'  contest  which  took 


place  at  Huber's  Museum,  New  York,  on 
the  twenty-third  of  October,  1892" ;  the  lady 
played  the  piano  16  hours  52  min.,  her  com- 
petitor, a  man,  17  hours  ;  she  received  five 
proposals  of  marriage  (p.  72)  1  Must  we 
confess  that  America  is  not  entitled  to  the 
barbaric  preeminence  tendered  her,  for  the 
London  Musical  Times  tells  of  a  man  who 
played  the  piano  in  public  for  twenty-five 
hours  consecutively,  again  for  thirty-six 
hours,  and  again  for  forty  hours. 

In  connection  with  the  present  review, 
Chapter  IV.  is  of  most  interest,  for  in  it 
are  presented  the  similarities  between  sav- 
age music  and  ours ;  the  matter  is  arranged 
under  the  three  heads  of:  (1)  Harmony, 
(2)  Major  and  Minor  Key,  (3)  The  Scale. 
Much  is  made  of  the  facts  that  various  re- 
porters tell  of  savages  singing  in  two  or 
several  parts  ;  the  Hottentots  especially 
are  said  to  have  keen  ears,  to  be  able  to 
give  excellent  imitations  of  German  hymns 
after  once  hearing  them,  and  to  employ 
harmony.  The  author  concludes,  ''thus 
neither  harmony  nor  the  germs  of  counter- 
point are  entirely  unknown  to  primitive 
nations,  and  it  would  seem  from  all  the 
examples  that  I  was  able  to  collect  that  the 
principle  of  tonality  is  in  most  cases  un- 
mistakable" (p.  142).  It  cannot  too  posi- 
tively be  declared  that  such  a  statement  is 
misleading,  and  in  the  sense  that  most 
readers  will  understand  it,  is  utterly  false ; 
the  musical  dictionaries  give  six  meanings 
for  the  word  '  harmony ';  it  is  only  by  using 
the  word  in  a  very  loose  and  unusual  way 
that  it  can  be  applied  to  the  simultaneous 
singing  of  any  savages  yet  reported ;  the 
use  of  the  terms  counter-point  and  tonality 
is  equally  loose. 

In  the  next  part  comes  the  statement ''  it 
is  surprising  how  ofben  savages  sing  in  the 
minor  key"  (p.  145);  then  various  instances 
are  noted  of  minor  music  though  the  ideas 
are  merry  and  vivacious.  '  *  This  occurrence 
of  minor  chords  in   savage  music  is  no 
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doubt  of  the  greatest  importance  and  will 
have  to  be  taken  into  consideration  in 
further  researches  on  the  physiology  and 
psychology  of  music.  *  *  *  It  is  ques- 
tionable whether  savages  notice  any  pecu- 
liar difference."  As  historically  our  minor 
came  late  into  use,  ''  we  may  connect  with 
it  the  idea  of  the  unusual,  and  may  use  it 
on  occasions  when  something  extraordinary 
is  intended"  (p.  149)1  There  is  no  need 
of  quoting  more,  for  the  author  knocks  the 
foundation  out  from  under  his  philosophical 
structure  when  he  says,  '•'  it  is  also  the  un- 
certainty of  intonation  and  the  constant 
fluctuation  of  the  voice  which  give  us  the 
impression  of  the  minor  key  rather  than  of 
the  major."  One  might  as  well  say  that 
the  uncertainty  of  articulation  of  a  savage 
Upeaking  in  his  own  tongue  gives  the  im- 
pression of  say  cockney  English,  rather 
than  English  as  spoken  in  Boston.  Later 
we  shall  return  to  this  matter  of  the  inter- 
pretation of  the  sounds  one  hears. 

The  last  part  of  Chapter  lY .,  on  the  scale, 
is  chiefly  notable  for  the  author's  repeated 
assertion  that  the  diatonic  scale  has  been 
the  constant  basis  in  the  development  of 
music ;  for  his  clear-cut  statement  that  the 
scale  cannot  be  founded  entirely  on  any 
natural  properties  of  the  ear  or  laws  of  the 
constitution  of  musical  sound  ;  and  for  his 
insistence  on  the  instrumental  origin  of 
scales.  The  first  of  these  three  points  is 
demonstrably  inadequate  and  untrue ;  the 
others  we  believe  to  be  true  and  important, 
though  often  ignored  or  denied. 

In  view  of  the  great  dearth  of  books  cov- 
ering this  field  it  is  but  slight  praise  to  call 
this  decidedly  the  best  one  in  the  market. 
Some  of  its  defects  have  already  been 
pointed  out ;  the  author  is  from  the  nature 
of  the  case  compelled  to  build  with  such 
materials  as  other  men  bring  him ;  some 
are  of  excellent  quality,  some  are  rubbish ; 
there  is,  therefore,  unusual  need  for  a  care- 
ful critical  treatment  of  them.      But  all 


students  of  the  subject  will  welcome  bis 
collection  of  material,  and  the  bibliography 
and  many  suggestive  passages,  though  they 
will  hardly  be  willing  to  cite  his  conclusions 
as  authoritative. 

IV. 

Miss  Fletcher's  monograph  is  by  far 
the  fullest  and  most  carefully-made  collec- 
tion of  savage  music  of  which  we  have  any 
knowledge.  Her  discriminating  remarks 
on  the  difficulties  of  observing  and  record- 
ing what  was  sung  may  be  commended  to 
those  who,  like  the  author  of  the  preceding 
book,  seem  to  think  any  statement  of  a 
traveller  is  good  evidence,  or  that  it  is  an 
easy  matter  to  note  down  characteristic 
music.  This  collection  is  the  fruit  of  ten 
years  of  study,  including  many  years  of  life 
among  the  Omahas :  it  is  therefore  written 
from  an  intimate  knowledge  of  the  life  of 
the  people;  throughout  it  impresses  the 
reader  with  the  feeling  that  it  is  a  remark- 
ably sympathetic  work ;  that  never  did  an 
author  enter  more  fully  into  the  thoughts 
and  feelings  of  an  alien  race.  For  this  is 
far  more  than  a  collection  of  carefully  noted 
tunes,  difficult  and  admirable  as  such  a 
work  would  be  ;  there  are  added  the  meaning 
of  the  song  to  the  people  who  use  it,  and 
the  circumstances  in  which  it  is  used,  so 
that  the  reader  may  appreciate  it  somewhat 
as  the  native  does. 

The  melodies  thus  collected  were  put  into 
the  hands  of  the  late  Professor  Fillmore  for 
study.  He  sums  up  the  results  of  a  labor- 
ious and  interesting  investigation  thus : 
''The  deficiencies  and  defects  of  Indian 
music  are,  first,  lack  of  sensuous  beauty  of 
tone-quality;  second,  uncertainty  of  into- 
nation. *  *  *  The  merits  of  the  Indian 
music  consist,  first,  in  an  elaborate,  well- 
developed  rhythm ;  second,  in  fresh,  orig- 
inal, clear,  characteristic  expression  of  the 
whole  range  of  emotional  experience  of  a 
primitive  people.    *  *  *    The    problems 
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presented  in  the  study  of  primitive  music 
are  two  :  1.  The  problem  of  the  origin  and 
fonction  of  music ;  2.  The  problem  of  the 
psychological,  physical  and  acoustic  laws 
in  accordance  with  which  the  musical  phe- 
nomena have  become  what  they  are " 
(p.  74). 

The  most  novel  part  of  Professor  Fill- 
more's work  is  that  dealing  with  the  ques- 
tion of  harmony  in  savage  music.  It  has 
long  been  customary  to  add  a  harmony  to 
simple  melodies  of  i>eople  who  never  use 
aooompaniments ;  and  as  many  as  thirty 
years  ago  Gar]  Engel  showed  the  great 
danger  of  distorting  the  meaning  of  a  tune 
by  this  procedure.  But  the  author  takes 
an  almost  opposite  position,  and  maintains 
it  with  vigor ;  he  holds  in  substance  that 
the  meaning  of  these  songs  cannot  trnth- 
folly  be  presented  without  harmonising 
them ;  certainly  their  interest  is  greatly  in- 
creased, as  no  one  can  doubt  who  has  had 
the  privilege  of  hearing  them  rendered  by 
the  authors  of  this  book  and  their  coadjutor 
Mr.  La  Flesche ;  so  rendered,  some  of  them 
are  very  fine  and  inspiring  and  moving. 
In  adding  the  harmony  Professor  Fillmore 
has  taken  the  unusual  precaution  of  sub- 
mitting every  piece  of  music  to  native  judg- 
ment, and  out  of  several  modes  of  harmoni- 
zation has  selected  that  one  which  pleased 
Indian  hearers  best.  As  a  result  of  this 
long  testing,  he  concludes  that  the  matter  of 
scales  to  which  ordinarily  so  much  atten- 
tion is  given,  is  entirely  subordinate;  that 
any  peculiar  scale  can  easily  be  accounted 
for  on  harmonic  grounds;  and  that  the 
tonality  is  to  be  decided  ''not  alone  from 
the  tones  actually  employed  in  the  song, 
bat  from  considering  what  tone  or  tones 
need  to  be  supplied  in  order  to  make  a 
natural  or  satisfactory  harmony  "  (p.  64). 
Above  all  he  thinks  he  has  proved  the  ex- 
istence of  a  '  latent  harmonic  sense'  uncon- 
soioosly  determining  the  choice  of  melody- 
tones,  or  as  stated  in  another  place,  ''It 


seems  clear  to  me  that  the  course  of  these 
melodies  can  be  accounted  for  in  no  other 
way  than  on  the  assumption  that  the  Indian 
possesses  the  same  sense  of  a  tonic  chord 
and  its  attendant  related  harmonies  that  we 
do:  although  of  course  it  is  latent  and 
never  comes  clearly  forward  into  his  con- 
sciousness" (p.  76).  But  in  spite  of  this 
positiveness  of  conviction  there  is  a  sugges- 
tive doubt  expressed  in  the  last  paragraph ; 
"how  the  feeling  for  the  tonic  chord  is 
generated  in  melodies  which  do  not  begin 
with  the  key-note,  and  especially  in  those 
which  begin  with  a  by-tone,  as  some  of 
these  songs  do,  I  am  as  yet  unable  to  con- 
jecture" (p.  77). 

These  views  of  the  joint  authors  have  re- 
ceived hearty  (though  not  universal)  ac- 
ceptance in  musical  circles,  but  ethnolo- 
gists and  other  students  of  the  problem  of 
savage  music  dissent  from  them.  To  make 
clear  the  fundamental  reason  of  this  dis- 
sent, it  will  be  necessary  to  go  back  and  re- 
call some  things  that  the  other  books  under 
review  help  to  establish.  To  do  this  is  im- 
portant ;  for  it  is  the  reviewer's  firm  con- 
viction that  no  one  thing  so  hinders  the  in- 
telligent study  of  non-European  music  as 
the  wide  prevalence  of  views  similar  to, 
though  less  clear  and  well  developed,  than 
those  of  which  Mr.  Fillmore  is  so  able  a  de- 
fender. 

And  first  it  is  to  be  recognized  that 
all  these  authors  have  much  in  common, 
and,  however  divergent  their  outlooks,  oc- 
cupy substantially  the  standpoint  of  the 
modem  European  musician:  so,  collectively, 
they  help  to  make  more  evident  than  a 
single  book  does  just  what  this  standpoint 
is.  Klauser  declares  and  Parry  implies,  as 
quotations  from  both  have  shown,  that 
music  is  not  a  physical,  but  a  psychological 
product,  that  most  of  its  meaning  anywhere 
is  due  to  habituation,  to  long  familiarity 
with  the  elements  out  of  which  it  is  built 
up ;  that  it  is  conventional,  in  the  same 
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sense  that  spoken  language  is  conventional. 
The  listening  musician  is  constantly  try- 
ing to  find  the  composer's  meaning  in  a 
passage  always  imperfectly  rendered ;  so  he 
is  being  constantly  trained  to  correct  in- 
stinctively the  sounds  heard  so  as  to  fit 
them  into  his  scale ;  then  more  or  less  con- 
sciously he  notes  the  inter-relations  of  the 
sounds,  the  key  and  mode,  modulations, 
rhythm,  etc.,  for  if  these  elementary  things 
are  obscure,  the  musical  thought  must  be 
still  more  so ;  the  case  is  closely  parallel 
with  the  understanding  of  a  spoken  dis- 
course. All  this  training  and  more  is  im- 
plied in  the  term  'musician.'  Klauser's 
purpose  is  to  promote  such  training  and 
make  the  student  conscious  of  it :  Parry 
tfiroughout  implies  that  it  is  the  basis  of 
musical  intelligence,  and  sometimes  rec- 
ognizes it  rather  explicitly:  Wallaschek 
shows  something  of  it :  Fillmore  and  Miss 
Fletcher  are  saturated  with  it. 

Now  when  a  musician  thus  trained  hears 
foreign  music  he  cannot  ordinarily  help 
treating  it  in  the  familiar  way,  and  assum- 
ing both  that  his  notation  is  suitable,  and 
that  his  familiar  ideas  are  applicable.  He 
reads  into  it  his  own  notions  and  disregards 
what  seems  foreign  to  his  established  sys- 
tem. The  students  of  savage  and  oriental 
languages  have  passed  through  and  beyond 
this  stage  of  development ;  so  to-day  the 
laity  as  well  as  scholars  know  that  the  ut- 
most facility  in  and  appreciation  of  one's 
mother  tongue  confer  no  ability  to  spell  the 
words  or  understand  the  meaning  of  a  for- 
eign language ;  why  then  should  a  high 
musical  training  be  thought  per  «e  to  confer 
the  ability  to  understand  the  music  of  a 
foreign  race?  We  constantly  hear  that 
'music  is  a  universal  language,'  but  the 
usual  criticisms  on  foreign  music  or  expres- 
sions of  disgust  with  it  show  that  the  say- 
ing is  substantially  false,  and  that  the  words 
of  a  learned  Chinaman  to  Amiot  a  century 
ago  are  &r  truer :  ''  The  airs,"  he  said, ''  of 


our  music  go  from  the  ear  to  the  heart,  and 
from  the  heart  to  the  soul ;  we  know  them^ 
we  understand  them ;  those  that  yon  play 
for  us  have  not  this  eJSect."  Fortunately  a 
few  writers  have  at  least  recognized  that 
such  terms  as  major  and  minor,  modula- 
tion, tonality  and  harmony  have  very  rarely, 
if  ever,  any  applicability  to  foreign  music  ; 
for  instance,  Mr.  Parry  does  so  in  a  passage 
in  Grove's  Dictionary,  holding  that  these 
terms  do  not  apply  to  anything  inherent  in 
this  non-harmonic  music,  but  only  to  the 
effects  produced  by  it  on  hearers  with  Euro- 
pean training. 

It  is  just  here,  over  the  interpretation  of 
the  sounds  heard,  or  the  choice  of  a  stand- 
point from  which  non-European  music  shall 
be  judged,  that  the  confiict  is  sharpest  and 
most  irreconcilable  between  professed  musi- 
cians and  the  few  scientific  students  of  com- 
parative music.  Of  the  writers  under  review 
Parry  has  little  and  Klauser  has  nothing 
to  indicate  that  there  is  a  conflict,  but  they 
define  admirably  the  advanced  musician's 
standpoint ;  the  others  dealing  exclusively 
with  non-harmonic  music  should  recognize 
the  conflict  and  justify  their  choice  of  a 
standpoint  if  they  would  be  accepted  as 
authorities.  But  neither  Wallaschek  nor 
those  from  whom  he  quotes  have,  except 
rarely,  made  even  the  slightest  attempt  to 
find  any  other  standpoint ;  while  Fillmore 
repeatedly,  triumphantly,  and  with  italics 
^  declares  that  there  is  no  other,  saying  for 
instance,  ''These  melodic  aberrations  to 
which  I  have  referred  are  easily  and  nat- 
urally accounted  for  by  reference  to  their 
natural  harmonic  relations,  and  in  no  other 
tvay"  (p.  61).  His  able  paper  is  practi- 
cally a  challenge  to  every  scientific  student 
of  musical  problems;  one  must  accept  it 
and  fight  to  victory  in  his  own  mind,  or 
give  up  the  contest  for  the  application  of 
scientific  methods  of  research  ;  for  in  effect 
it  denies  that  the  methods  which  have 
revolutionized  the  study  of  the  history  of 
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raligion,  society,  language  and  art,  can  be 
applied  to  mosic.    Moreover,  if  Mr.  Fill- 
more's presentation  is  correct  it  is  hard  to 
avoid    the    condusion    that  the  Omahas, 
though  nnconsciouB  of  it,  are  at  the  same 
stage  of  musical  coltnre  as  he  was;  for  he  was 
just  able  to  account  for  every  peculiarity  of 
their  music,  but  only  by  bringing  in ''  pretty 
much  the  whole  ground  of  modern  har- 
monic structure,"  including  '^  the  use  of 
the  third  and  sixth  relationships  in  har- 
mony, one  of  the  most  notable  peculiarities 
of  the  Modern  Bomantic  school"  (p.  62). 
One  cannot  resist  the  suspicion  that  the 
writer  has  i>ortrayed  a  doud-land,  not  real 
hills  lying  as  distant  from  his  point  of  view 
as  savagery  is  from  civilization, — a  suspi- 
cion strengthened  by  a  multitude  of  facts, 
that  there  is  no  space  here  even  to  hint  at. 
But  lest  this  criticism  be  misunderstood 
let  us  remind  ourselves  that  in  reporting 
music,  as  in  writing  history  or  producing  a 
picture,  there  are  two  distinct  ways  of  work- 
ing ;  one  aims  either  at  a  photographic,  lit- 
eral, scientific,  analytical  presentation,  or 
at  an  artistic  one ;  rarely  at  both.     If  the 
worker's  aim  be  not  regarded  his  most  suc- 
cessful portraiture  may  be  considered  false; 
the  artist  disregards  details,  aiming  rather 
at  the  impression  of  the  whole  ;  the  scien- 
tific worker  must  first  have  the  details. 
Hiss  Fletcher  presented  her  ''  collection  of 
Omaha  Indian  songs  feeling  confident  that 
therein  is  truthfully  set  forth  in  a  manner 
intelligible  to  members  of  my  own  race  the 
Indian's  mode  of  expressing  emotion  in  mu- 
sical forms"  (p.  7) :  so  her  aim  was  artistic; 
she  deliberately  disregarded  the  material 
she  had  collected  along  the  lines  of  physical 
or  scientific  presentation.    She  does   not 
pretend  to  give  the  Indian  music  accurately 
as  to  pitch  or  quality,  but  in  a  translation, 
as  it  were,  or  i>erhaps  rather  a  paraphrase. 
Many  persons  can  deny  that  she  gives  In- 
dian music ;  probably  she  is  the  most  com- 
petent witness  on  the  question  whether  her 


melodies  with  Mr.  Fillmore's  harmonies  ex- 
press to  white  musicians  the  emotions  of 
the  Omahas.  No  one  doubts  that  for  Miss 
Fletcher's  purpose  the  modem  musician's 
standpoint  is  the  necessary  one:  is  there 
any  more  doubt  that  for  Mr.  Fillmore's 
philosophical  and  scientific  purpose  it  is  ab- 
solutely unfit,  and  that  views  from  it  are 
obscure  and  misleading  ? 

V. 

While  all  such  faithful,  sympathetic  at- 
tempts to  paraphrase  foreign  music  are 
cordially  welcomed,  we  must  not  forget 
that  an  even  harder  work  remains  to  be 
done : — ^to  find  out  the  elements  of  every 
strange  musical  language,  and  the  rules  by 
which  they  have  been  combined,  and  so  to 
come  to  some  real  understanding  of  the 
thoughts  and  moods  that  lie  back  of  the 
musical  expression.  In  spite  of  the  bril- 
liant successes  of  the  present  generation  in 
making  vivid  before  us  the  life  and  thoughts 
of  past  generations,  the  story  of  the  world's 
music  has  not  yet  been  told ;  and  the  thous- 
ands of  unsatisfying  pages  that  attempt  to 
do  it  still  leave  the  subject  in  the  condition 
of  Egyptian  history  before  the  hieroglyphs 
were  deciphered.  The  strong  light  thrown 
by  the  books  under  review  on  the  position 
of  modern  European  musicians  shows  that 
they  are  even  farther  removed  from  musi- 
cians of  all  other  lands  and  times,  than  any 
one  realized  a  few  years  ago.  So  before  an 
author  can  write  an  adequate  universal 
history  of  music,  he  must  find,  and  occupy 
at  least  for  a  time,  some  other  standpoint 
than  that  occupied  by  the  writers  of  these 

^^*^®-  Charles  K.  Wead. 


THE  EFFECT    OF    THE    MEXICAN    EABIR- 

QUAKE  OF  JANUARY  19,  AT  MOUNT 

HAMILTON,  CALIFORNIA. 

The  detection  of  the  occurrence  of  a  dis- 
tant earthquake  shock,  by  means  of  a 
Meridian  Circle,  appears  to  be  sufl&ciently 
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novel  to  be  worthy  of  record.  The  effect 
was  noticed  here,  opon  setting  the  telescope 
for  the  Nadir  observation,  on  the  night 
of  Friday,  January  19th,  the  date  of  the 
earthquake,  most  seriously  felt  at  Colima, 
Mexico. 

The  reflected  images  of  the  threads  were 
at  once  seen  to  be  swinging  across  the  field 
of  vision,  with  a  regular  oscillation,  much 
like  the  swing  of  a  pendulum.  The  period 
was  about  seven  seconds  for  the  full  ampli- 
tude of  the  swing.  The  extent  of  the  arc 
could  be  exactly  estimated,  in  the  east  and 
west  direction,  by  the  fixed  transit  threads, 
and  appeared  to  be  of  the  same  amount  in 
the  north  and  south  direction.  The  reflec- 
tion from  the  surface  of  mercury  doubles 
the  actual  angle  of  inclination,  which  was 
very  closely  15",  for  the  full  arc  of  vibra- 
tion, at  the  maximum  seen. 

This  corresponds  to  a  total  displacement 
of  the  eye  end  of  the  telescope  of  -^  of  an 
inch.  A  movement  of  twice  this  amount  in 
the  sur&ce  of  the  earth,  when  produced 
suddenly,  will  ordinarily  be  detected  as  a 
slight  earthquake  shock,  and  will  be  re- 
corded by  delicate  seismographs.  It  would 
fall  at  II.  of  the  Bossi-Forel  scale,  and  is 
about  as  slight  a  vibration  as  can  usually  be 
detected.  The  delicacy  of  this  tesjt  is  shown 
by  the  fact  of  the  oscillations  being  still 
easily  perceptible  when  they  had  fallen  to 
less  than  one-tenth  of  the  above  maximum. 

It  is  probable  that  vibrations  in  the  earth's 
crust  of  much  larger  extent  would  still  be 
entirely  imperceptible  to  the  senses  when 
taking  place  as  slowly  as  in  the  present 
case.  They  are  believed  to  extend  to  great 
distances  from  the  active  center  of  the  dis- 
turbance, at  least  in  special  cases ;  and 
may  perhaps  precede  the  sensible  shock  by 
a  considerable  interval.  In  the  additional 
instance,  recorded  below,  there  is  little 
doubt  that  the  early  vibration  was  the  fore- 
runner of  an  earthquake  shock,  which  was 
local  only,  as  far  as  known. 


In  the  present  case,  if  the  same  vibrations 
extended  to  the  summit  of  our  large  dome, 
they  would  amount  to  but  the  twentieth 
of  an  inch  in  actual  displacement ;  and  be- 
ing of  so  slow  a  period,  no  injury  would  be 
anticipated.  We  have  records  here  of  dis- 
placements  of  the  earth's  crust  during  earth- 
quake shocks  of  twenty  times  that  of  Janu- 
ary 19th,  coming  as  sharp  and  continued 
vibrations. 

The  oscillations  were  first  noted  at  lOh. 
50m.  Pacific  standard  time,  eight  hours 
slow  of  Greenwich.  Local  time  would  be 
six  minutes  less.  They  continued  of  the 
same  amplitude,  apparently,  for  Ioyq  min- 
utes at  least,  and  at  llh.  5m.  had  dimin- 
ished to  about  one-quarter  of  the  maximum. 
At  llh.  15m.  they  were  still  easily  percep- 
tible, but  appeared  no  longer  as  unifomi ; 
the  reflected  image  would  appear  stationary 
for  several  seconds  and  then  continue  the 
swing. 

At  llh.  30m.  the  vibration  had  so  nearly 
ceased  that  the  Nadir  observation  was 
made,  in  order  to  determine  whether  any 
change  had  taken  place  in  the  position  of 
the  instrument.  The  comparisons  with 
preceding  and  following  determinations  in- 
dicate no  change  in  any  particular.  The 
swing  was  nearly  as  regular  as  a  pendulum 
at  the  beginning,  and  there  was  little  varia- 
tion in  successive  swings,  except  as  they 
diminished  in  intensity,  just  as  a  pendulum 
comes  to  rest. 

The  night  was  at  that  time  nearly  calm ; 
the  wind,  which  had  been  earlier  light  from 
the  northwest,  having  died  out.  It  should 
be  added  that  the  Nadir  observation  is 
usually  easily  made  here.  There  are  no 
shocks  to  be  anticipated  of  any  character 
at  night,  and  the  wind,  even  at  40  miles  an 
hour,  does  not  interrupt  the  reflection  of 
the  images.  When  coming  in  strong  gusts 
there  is  no  vibration  at  the  surface,  either 
coming  from  direct  pressure  or  carried 
down  by  the  walls  of  the  building.     The 
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last  will  often  quiver  and  reboand  from  the 
impact  of  the  wind,  as  if  it  had  been  hurled 
against  us  in  solid  form.  There  is,  of 
course,  some  difficulty  in  obtaining  a  steady 
illuminating  flame  during  high  winds,  but 
no  disturbance  of  the  mercury  surface. 

The  last  previous  observation  of  a  star 
had  been  made  upon  a  circumpolar  at  upper 
culmination,  and  nothing  unusual  was  no- 
ticed up  to  the  time  of  leaving  the  tele- 
scope. The  last  thread  was  taken  niae 
minutes  before  the  oscillation  was  detected 
at  the  Nadir,  or  at  lOh.  41m.  P.  S.  T.  In 
the  interval  the  circles  and  micrometer 
were  read  and  the  meteorological  record 
taken  for  refraction.  The  barometer  was 
again  read,  shortly  following  the  cessation 
of  the  disturbance,  and  no  change  had 
taken  place.  The  automatic  recording  in- 
strument does  not  indicate  any  disturbance 
in  the  pressure  during  this  interval. 

The  probable  error  of  a  telescope  bisec- 
tion is  not  greater  than  the  hundredth  part 
of  the  oscillation,  at  the  maximum;  so 
that  it  is  clear  that  nothing  of  that  nature 
was  occurring  at  the  time  of  observation. 
Nor  could  it  fail  to  be  detected  in  the 
transit  record. 

The  circular  reading,  itself,  might  not 
indicate  the  beginning  of  the  vibration  ; 
since  it  was  of  so  slow  and  regular  a  char- 
acter, that  the  telescope  would  probably 
have  not  been  disturbed,  in  its  position 
upon  the  pivots.  An  earthquake  shock 
usually  changes  the  position  of  the  tele- 
soope.in  the  wyes ;  in  one  case  a  change  of 
3"  was  noted,  as  effect  of  a  small,  but  per- 
ceptible tremor. 

There  is,  thus,  no  way  in  which  to  fix 
the  commencement  of  the  oscillation,  be- 
tween the  limits  of  10  h.  41  m.  and  10  h. 
50  m.  The  duration  is  extraordinary,  es- 
pedally  considering  its  minute  amount.  It 
was  continuously  observed  for  forty  min- 
utes. So  impressive  and  startling  was  its 
character,  when  noted  in  an  instrument  of 


such  stable  form  of  mounting,  that  the  ob- 
server had  no  hesitation  in  announcing  the 
coming  of  an  earthquake  for  this  locality. 
Some  previous  experience  served  as  the 
basis  for  such  a  prediction.  On  May  7, 
1894,  a  similar  oscillation,  but  far  less  pro- 
nounced in  extent  and  duration,  was  de- 
tected by  the  same  means.  It  was  followed, 
after  an  interval  of  an  hour  and  five  min- 
utes, by  a  slight  earthquake,  noted  by  three 
observers  on  Mt.  Hamilton.* 

In  observing  from  two  to  three  hundred 
nadirs  a  year,  these  two  instances  are  the 
only  ones  noted  of  any  vibration  in  the  moun- 
tain. The  indications  were  that  this  pres- 
aged a  shock  of  a  serious  nature ;  and  the 
chagrin,  for  an  unfulfilled  prophecy,  is 
easily  more  than  counterbalanced  by  the 
relief  from  the  experience  of  a  severe  earth- 
quake. 

The  connection  with  the  Mexican  earth- 
quake is  pretty  clear,  taking  into  account 
the  slightly  detailed  accounts  that  have  yet 
reached  us.  That  was  most  severe  at 
Colima,  and  Guadalajara,  six  or  seven 
persons  having  been  killed,  many  injured, 
and  much  damage  to  old  and  substantial 
buildings  having  been  done.  The  first  ac- 
counts of  that  disaster  reached  us  on  Mon- 
day, through  the  daily  papers ;  and  it  ap- 
pears that  no  further  details  are  likely  to 
be  printed  in  that  form.  At  Colima,  the 
time  was  given  at  a  quarter  before  twelve. 
At  Guadalajara  it  was  recorded  at  mid- 
night. These  cities  are  18^,  or  a  little 
more  than  an  hour  east  of  Mt.  Hamilton  : 
so  that  the  first  statement  of  the  time 
would  make  the  epoch  near  the  beginning 
of  the  vibration  noted  here.  Until  more  ex- 
act details  of  the  times,  recorded  in  Mexico, 
are  known  here,  it  will  not  be  possible  to 
check  for  closer  agreement. 

The  cities  where  the  worst  of  the  shock 

*Pub.  Aatr.  Soc.  Pac.,  1894,  Vol.  VI.,  p.  184. 
Catalogue  of  EarthquakeSi  E.  S.  Holden  :  Smithson- 
ian Miflcell.  Ck>lleo.,  No.  1087,  p.  227. 
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was  felt,  are  distant  1500  miles  from  this 
point.  The  shock  would  appear  to  have 
reached  IX.  of  the  B.  F.  scale,  at  the  cen- 
ter. It  will  be  interesting  to  learn  how  far 
this  side  the  center,  any  sensations  were 
noticed.  The  delicate  indications  of  a  fine 
telescope,  poised  over  the  mercury,  will  fill 
in  the  gap  between  the  borders  of  the  sen- 
sible shock,  and  the  far  extent  of  the  real 
disturbance  of  the  earth's  crust. 

B.  H.  TUOKEB. 

Lick  Obsekvatoby,  Univeb- 

8ITY  OF  CALIFOBNIA, 

Jan.  24,  1900. 

Note. — ^The  thirty-six-inch  and  twelve- 
inch  refractors  and  the  Crossley  reflector 
were  in  use  while  the  oscillations  of  the 
earth,  recorded  by  Professor  Tucker,  were 
taking  place,  but  no  unusual  disturbances 
of  these  instruments  were  noticed.  The 
observers  were  not,  however,  aware  of  the 
disturbance  of  the  mercury  under  the  me- 
ridian circle. 

J.    III.    jS^» 

THE  CHICAGO  SECTION  OF   THE   AMERICAN 
MATHEMATICAL  SOCIETY. 

The  Section  held  its  sixth  semi-annual 
meeting  at  the  University  of  Chicago  on 
Thursday  and  Friday,  December  28  and  29, 
1899.  Four  sessions,  two  on  each  day, 
were  fully  occupied  with  the  presentation 
and  discussion  of  papers.  Professor  Moore, 
Vice-President  of  the  Society,  occupied  the 
chair  during  the  first  session,  after  which 
Professor  E.  W.  Davis  presided. 

The  following  papers  were  read : 

(1)  Mb.  R.  £.  MOBITZ,  Uniyersity  of  Nebraska  : 
*A  generalization  of  the  prooeas  of  differenti- 
ation.' 

(3)  Fbofksbob  E.  D.  Roi,  Elmira,  N.  T.  :  '  On  the 
tranioendental  form  of  the  resultant. ' 

(3)  Db.  £.  J.  WiLCZYNSKi,  University  of  Cali- 
fornia :  '  An  application  of  Lie's  theory  to  hy- 
drodynamics.' 

(4)  Db.  F.  R  Moulton,  University  of  Chicago  :  (1) 
On  the  question  of  the  stability  of  certain  par- 
ticular solutions  of  the  problem  of  four  bodies ; 


(3)  Particular  solutions  of  the  problem  of  n 
bodies  of  the  Lagrangian  type. 
(6)  Pbofessob  L.  £.  Dickson,  University  of  Texas : 
'The  canonical  form  of  linear  homogeneous 
substitutions  in  a  general  Galois  field  ;  (3) 
The  cyclic  sub-group  of  the  simple  group  of 
linear  fractional  substitutions  of  determinant 
unity  in  two  non-homogeneous  variables  with 
coefficients  in  an  arbitrary  Galois  field. 

(6)  Db.  J.  V.  Westfall,  University  of  Iowa :  *  On 
a  category  of  transformation  groups  in  space  of 
four  dimensions.' 

(7)  Pbofessob  O.  Bolza,  University  of  Chicago : 
'  The  elliptic  sigma-funotions  considered  as  « 
special  case  of  the  hyperelliptic  sigma-f unctions. 

(5)  Pbofessob  Alexandeb  Pell,  Universitj  of 
South  Dakota  :  Calculation  of  the  integral 

(6)  Pbofessob  John  A.  Milleb,  Indiana  Uni- 
versity :  '  Conoerning  certain  elliptic  modular 
functions  of   square  rank.' 

(10)  Pbofessob  Bobebt  J.  Aley,  Indiana  Uni- 
versity: 'A  new  collinear  set  of  three  points 
connected  with  the  triangle.' 

(11)  Pbofessob  H.  Maschke,  University  of  Chi- 
cago: 'Note  on  the  unilateral  surface  ol 
Moebins.' 

(13)  Pbofessob  C.  A.  Waldo,  Purdue  Universil^: 
'  On  a  family  of  warped  surfaces  connected  by 
a  simple  functional  relation.' 

(13)  Pbofessob  Henry  S.  White,  Northwestern 
University  :  '  Plane  cubios  and  irrational  co- 
variant  cubios.' 

After  the  papers  listed  above  had  been 
read  there  followed  a  general  discussion  on 
the  topic  '  Limits  of  function  of  one  or  more 
variables'  introduced  by  Professor  Moore. 

The  program  committee  for  the  following 
year  was  elected  at  this  meeting  and  will 
consist  of  the  Secretary  ex- officio^  Professor 
H.  B.  Newson,  University  of  Kansas,  and 
Professor  C.  A.  Waldo,  Purdue  University. 

The  next  meeting  of  the  Section  will  be 
held  on  Saturday,  April  14, 1900,  at  North- 
western University,  Evanston. 

Thomas  F.  Holgatb, 
Secretary  of  the  Section, 

Evanston,  Illinois. 
Jan.  6,  1900. 
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CORDILLEBAN  SECTIOUT   OF   THE    GEOLOCh 
ICAL  SOCIETY  OF  AMERICAN 

A  TBAB  ago,  as  ban  been  already  reported 
in  SciBNCB,  about  a  dozen  west  coast  geolo- 
gists met  at  Berkeley  and  organized  the 
Oordilleran  Geological  Club.  The  organi- 
zation was  at  once  recognized  as  temporary, 
and  the  project  of  organizing  permanently 
as  a  Section  of  the  Geological  Society  of 
America  formed  a  leading  topic  of  discns- 
sion  at  the  meeting.  The  following  spring 
a  nnmber  of  fellows  of  the  Society  resident 
in  California  memorialized  the  Council  of 
the  Society,  setting  forth  their  inability  to 
be  present  at  the  meeting  of  the  Society 
owing  to  the  great  distance  at  which  they 
reside  from  the  usual  places  of  meeting,  and 
praying  for  legislation  on  the  part  of  the 
Society  which  would  enable  them  to  meet 
as  a  geographically  distinct  Section  of  the 
Bociety.  The  Section  was*  formally  recog- 
nized by  the  Society  at  its  Washington 
meeting,  and  the  Council  of  the  Society  was 
authorized  to  frame  rules  governing  the  Sec- 
tion in  its  relations  to  the  main  Society. 

The  meeting  of  the  Cordilleran  Section 
was  very  successful,  and  it  is  clear  that  its 
organization  will  greatly  strengthen  the  So- 
ciety in  the  West.  Provisionally  Professor 
Joseph  Le  Conte  was  elected  Chairman,  An- 
drew C.  Lawson,  Secretary,  and  Professor  J. 
E.  Talmage,  Councilor,  the  three  to  consti- 
tute an  executive  committee. 

The  following  papers  were  presented  : 

The  discovery  of  a  goat  antelope  in  the  cave 

fauna  of  Pikers  Peak  region.      By  P.  W, 

Cragik,  Colorado  Springs,  Colo. 

In  having  the  cave-earth  removed  from  a 

oave  in  the  Manitou  limestone  of  his  Glen 

Eyrie  estate  a  few  years  since.  General  W. 

J.  Palmer  saved  organic  remains,  consist- 

ing  of  a  number  of  bones,  and  submitted 

them  to  the  writer  for  determination.   Two 

of  the  specimens  belonged  to  a  slender- 

*  FiiBl  annual  meeting,  San  Franoisoo,  Calif.,  De- 
timber  29  and  30,  1899. 


limbed  horse  of  the  late  Pliocene  or  Quater- 
nary age.  Other  remains  belong  to  a  spe- 
cies of  woodchuck,  probably  different  from 
any  now  living  in  North  America.  A  hu- 
merus and  cannion  bone  of  a  two-toed  un- 
gulate were  found  to  differ  from  the  corre- 
sponding bones  of  all  the  artiodactyles  now 
living  in  North  America,  but  agreed  closely 
with  those  of  the  Capricorn  or  Goat- Ante- 
lope (^NemorhcRdus)  of  the  Himalayan  region. 
In  recognition  of  General  Palmer's  liberal 
patronage  of  science  the  species  is  named 
N,  palmeri. 

The  finding  of  goat  antelopes  in  the  ex- 
tinct fauna  of  the  Bocky  Mountains,  though 
unexpected,  is  no  more  remarkable  than  the 
occurrence  of  elephants,  which  are  also  of 
Oriental  origin. 

On  the  occurrence  of  ground-slothe  in  the  Qua^ 

ternary  of  Middle  California.     By  John  0. 

Mbrbiam,  Berkeley. 

The  remains  of  two  ground-sloths  have 
recently  been  obtained  from  Middle  Cali- 
fornian  deposits  of  unquestioned  Quaternary 
age.  The  first  specimens  found  consisted 
of  large  humerus  fragments  obtained  by 
Judge  Jomes,  of  Martinez,  Calif.,  on  the 
south  shore  of  StLisun  Bay.  Associated 
with  them  were  remains  of  Elephae  and  a 
large  species  of  Eguue.  During  the  past 
year,  1899,  Mr.  A.  Huff  obtained  a  large 
and  perfectly  preserved  humerus  from  loose, 
horizontally  stratified  deposits  on  the  east- 
ern shore  of  Tomales  Bay,  in  Marin  County, 
Calif.  An  Elephas  tooth  seems  to  have  been 
obtained  from  the  same  deposit. 

The  specimens  from  the  two  localities 
seem  to  belong  to  the  same  or  closely  re- 
lated species.  This  form  fits  most  satisfac- 
torily into  Marsh's  genus  Morotherium^ 
which  waB  described  from  material  ob- 
tained in  Alameda  County,  Calif. 

Classifieation  of  the  John  Day  beds.     By  John 
G.  Mebbiam,  Berkeley. 
The  John  Day  beds  average  about  fif- 
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teen  hundred  feet  in  thickness,  and  ap- 
parently contain  a  very  large  proportion 
of  volcanic  materials.  They  seem  to  rest 
nnconformably  on  a  thick  series  of  plant 
bearing,  fresh  water  beds,  which  have  been 
considered  Eocene.  The  Columbian  lavas 
rest  apparently  nnconformably  tipon  the 
John  Day  beds. 

On  the  basis  of  lithologic  and  strati- 
graphic  characters,  the  John  Day  System 
may  be  divided  into  three  divisions,  lower, 
middle,  and  upper  John  Day.  The  lower 
beds  are  mainly  colored  a  brilliant  red, 
seem  to  have  suffered  more  disturbance 
than  the  higher  beds  and  are  practically 
barren  of  fossils.  The  middle  beds  are  blue, 
green  or  drab,  and  are  in  in  places  quite 
fossiliferous.  The  upper  beds  are  bluff  or 
white.  They  are  largely  made  up  of  vol- 
canic material.  Many  fossils  have  been 
obtained  from  this  division.  One  horizon 
particularly  is  rich  in  rodent  remains. 

The  writer's  study  of  the  vertical  range  of 
the  John  Day  species  has  not  progressed  far 
enough  to  permit  of  any  definite  statement 
regarding  their  zonal  arrangement.  Profes- 
sor J.  L.  Wortman  has  already  proposed 
the  division  of  the  system,  on  fatLnal 
grounds,  into  upper  Merycochaerita  and  lower 
Diceratheriilm  beds.  The  use  of  the  lith- 
ologic divisions  here  proposed  will  greatly 
aid  in  the  study  of  the  vertical  range  or 
history  of  John  Day  species. 

Notes  concerning  erosion  forms  and  eocposures  in 
the  deserts  of  South  Central  Utah.     By  J.  E. 
Talmage,  Salt  Lake  City,  Utah. 
A  description  of  the  effects  of  denudation 
in  the  region  lying  east  and  south  of  the 
Thousand  Lake  Mountain,  and  west  of  the 
water  pocket  fold.     The  dissection  of  the 
Trias  and  Jura  was  illustrated  by  numerous 
photographs.    In  the  work  of  rock  disinte- 
gration much  importance  was  attached  to 
the  great  diurnal  range  of  temperature,  the 
range  being  80^  to  85^  F.  during  the  autumn 


months.  Dykes  and  hills  are  prominently 
exposed  in  certain  parts  of  the  region. 
Selenite  geodes  similar  to  that  first  reported 
in  SciENCB,  February  17,  1893,  are  of  fre- 
quent occurrence. 

On  certain  peculiar  markings  on  sandstones 

from  the  vicinity  of  Elen    Cafton,  Arizona. 

By  J.  E.  Talmaqb,  Salt  Lake  City,  Utah. 

The  paper  was  illustrated  by  photographs 
and  slabs  of  the  rock.  The  markings  ap- 
pear as  right  lines  with  approximately  rec- 
tangular intersections  ;  the  lines  are  shallow 
troughs  from  .5  mm.  to  2  mm.  in  width 
though  occasionally  in  coarser  rocks  they 
are  as  much  as  9  mm.  wide  and  3  mm. 
deep.  The  rectangles  have  an  average  size 
of  about  4x6  mm.  Unbroken  lines  of  395 
cm.  have  been  traced.  The  rock  is  a  fine- 
formed  argillaceous  sandstone  of  brick  red 
to  chocolate  color.  It  occurs  as  a  bed  two 
feet  thick  between  coarser  sandstones. 
Bipple  marks,  rain  drop  impressions  and 
sun  cracks  appear  in  the  marked  rock. 

Attempts  to  reproduce  the  right  line 
markings  were  described,  leading  to  the 
conclusion  that  the  lines  are  perhaps  the 
result  of  crystalline  cleavages  in  saline 
cakes  deposited  through  desiccation.  Pi- 
nate  impressions  suggesting  frost  flower 
pictures  occur  with  the  right  line  markings 
and  these  were  reproduced  experimentally. 
Slabs  of  the  stone  2^  square  yards  in  size 
and  completely  covered  with  the  right  lines 
were  taken  from  the  deposit. 

CongUnnerate  '  puddings '  from  the  Paria  River, 
Utah.  By  J.  E.  Talmaoe,  Salt  Lake 
City,  Utah. 

The  paper  was  an  explanation  of  photo- 
graphs,  showing  a  number  of  fresh  conglom- 
erate masses,  consisting  of  pebbles  and  mud 
formed  by  accretion  through  rolling.  The 
formation  of  these  puddings  was  observed 
on  the  mud  flats  of  the  Paria.  The  sticky 
mud  and  river,  worn  pebbles  readily  coherei 
and  by  rolling  the  lumps,  increase  in  size 
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and  were  foand  ranging  in  size  from  three 
inohee  to  two  feet  in  diameter.  When  left 
to  dry  they  fall  to  pieces.  Some  were  ob- 
served partly  buried  in  the  mad  ;  and  it  is 
probable  that  many  have  been  covered  up 
by  flood  deposits. 

ThofiMonUe  and  other  zeolites  from  Ootden^ 
Colorado.  By  Hobaoe  B.  Patton,  Golden, 
Ck>lo. 

The  points  of  interest  are  remarkably 
beaatifal  and  delicate  masses  of  Thomsonite 
reoently  found,  and  the  extraordinary  va- 
riety in  habit  of  this  material  in  the  same 
and  closely  adjacent  cavities.  The  paper 
was  accompanied  by  photographs. 

The  peneplain  question  upon  the  Faefiic  Coast. 
By  H.  W.  Fairbanks,  Berkeley,  Calif. 

A  topographie  study  of  the  islands  of  Southern 
California.  By  W.  8.  Tanoibb  Smith, 
Berkeley,  Calif.  Presented  by  Andrew  C. 
Lawson. 

The  islands  are  classified  according  to 
their  general  physiog^phic  features,  and 
the  main  reasons  for  the  pronounced  differ- 
ences found  are  given.  The  physiography 
of  each  island  is  then  considered  in  some 
detail,  and  a  general  description  of  the  sub- 
marine features  of  the  coast  of  California 
(particularly  in  the  south)  is  also  given. 
This  is  followed  by  a  consideration  of  the 
chief  conditions  governing  the  formation 
and  preservation  of  terraces  and  other  wave- 
formed  features.  Finally,  the  most  recent 
movements  of  the  coast  are  considered, 
with  the  conclusion  that  the  islands  have 
moved  in  unison  with  the  mainland. 

An  early  geological  excursion.     By  Joseph  Le 

CJoims,  Berkeley,  Calif. 

Ad  informal,  narrative  of  a  camping  trip 
in  1844  to  Lake  Superior,  thence  up  the  St. 
Louis  river,  thence  by  portage  into  the  upper 
tribataries  of  the  Mississippi,  thence  down 
that  river  to  Fort  Snelling,  thence  by 
steamer  to  Galena,  St.  Louis,  and  Pittsburg, 


and  finally  by  rairback  to  New  York.  The 
paper  was  of  interest  chiefly  from  a  histor- 
ical point  of  view.  For  example :  The  writer 
went  to  Lake  Superior  with  the  first  mining 
party  (Colonel  Gratiot's)  that  opened  the 
Lake  Superior  copper  mines  and  camped 
with  the  party  for  three  weeks  at  Eagle 
Harbor.  After^leaving  Eagle  Harbor  on  a 
canoe  trip  of  about  800  miles,  only  three  or 
four  white  men  were  seen.  The  canoe  was 
drawn  up  on  the  very  spots  where  Duluth 
and  Minneapolis  now  stand,  but  many  years 
before  those  cities  existed.  Many  impor- 
tant geological  observations  were  made  and 
recorded  for  the  first  time,  but  the  writer 
was  too  young  to  appreciate  their  full  sig- 
nificance. 

Some  coast  migrations^  Southern  Califorfiia.  By 
Bailbt  Willis,  Washington,  J).  C. 
The  sequence  of  events  discussed  in  the 
paper  includes  (1)  the  development  of  the 
Santa  Lucia  series ;  (2)  erosion  of  the 
Santa  Lucia  series ;  (3)  deposition  of  the 
Franciscan  conglomerate,  sandstone  and 
shale  ;  (4)  erogenic  movements  which  re- 
sulted in  profound  deformation  of  the 
Franciscan  formations  ;  (6)  deep  erosion 
of  the  Santa  Lucia  and  Franciscan  rocks, 
which  is  partly  represented  in  later  sedi- 
ments ;  (6)  evolution  of  the  present  moun- 
Wn  system  and  coastal  front.  The  paper 
presents  observations  made  during  a  trip 
from  Monterey  to  San  Luis  Obispo  along 
the  intervening  coast  ranges.  The  writer 
was  accompanied  by  Dr.  H.  W.  Fairbanks, 
in  whose  articles  many  of  the  facts  pre- 
sented have  already  been  published. 

Uie sandstone  reefs  of  Brazil.     By  J.  C.  Bban- 
NBB,  Stanford  University. 

The  geological  significance  of  soil  study.  By 
E.  W.  HiLQARD,  Berkeley,  Calif. 
This  paper  discusses,  first,  the  importance 
and  convenience  of  observations  on  soil 
areas  and  their  characteristic  vegetation,  in 
the  delineation  of  geological  formations.   It 


222 


aOIENOK 


[N.  S.  Vol.  XL  No.  367, 


then  treats  of  the  chemioo-geological  rela- 
tions between  the  latest  geologioal  forma* 
tions,  soils,  and  the  more  ancient  deposits 
which,  after  emergence,  have  been  subject 
to  sabaerlal  agencies. 

The  American  Devonian  placoderms.     By  E. 

W.  Claypole,  Pasadena,  Calif. 

Following  a  detailed  discussion  of  the 
structure  and  relationships  of  the  principal 
Devonian  genera  of  North  American  placo- 
derms, the  author  presented  his  views  on 
the  habits,  habitat,  origin  and  migrations 
of  the  great  armor-clad  forms. 

The  Berkeley  JEHU — a  detail  of  Coast  Range 
geology.  By  Andrew  C.  Lawson,  Berke- 
ley, Calif. 

A  discussion  of  the  geological  history  and 
structure  of  the  hills  in  the  vicinity  of  Berke- 
ley, accompanied  by  a  colored  map  on  a  scale 
of  1 :  12,000  and  six  geological  sections. 

Andrew  C.  Lawson, 

Secretary, 

PROFESSOR  HENRY  ALLEN  HAZEN* 

Bt  a  sad  accident  on  the  evening  of 
Monday,  January  22d,  the  Weather  Bureau 
lost  one  of  its  most  prominent  officials.  Pro- 
fessor Henry  Allen  Hazen,  while  riding 
rapidly  on  his  bicycle,  hastening  to  his 
night  work  at  the  Weather  Bureau,  collided 
with  a  pedestrian  and  was  dashed  to  the 
ground.  After  lying  unconscious  for  twenty- 
four  hours,  he  expired  on  the  23d.  His 
body  is  interred  in  the  family  burying- 
ground  at  Deerfield,  Massachusetts. 

Professor  Hazen  was  born,  January  12, 
1849,  in  Sirur,  India  (about  100  miles  east 
of  Bombay),  the  son  of  Beverend  Allen 
Hazen,  a  missionary  of  the  Congregational 
Church.  He  came  to  this  country  when 
ten  years  old  and  was  educated  at  St. 
Johnsbury,  Vermont,  and  at  Dartmouth 
College,  where  he  was  graduated  in  1871. 
After  this,  he  removed  to  New  Haven  and 

*  From  advanoe  sheets  of  the  Monthly  Weather  Re- 
View, 


was  for  four  years  instructor  in  drawing  in 
the  Sheffield  Scientific  School,  and  for  four 
years  subsequent  was  assistant  in  meteor- 
ology and  physics  under  Professor  Elias 
Loomis.  He  was  also  privately  associated 
with  the  latter  in  meteorological  researches 
and  the  preparation  of  many  of  the  'Contri- 
butions to  Meteorology,'  published  by  Pro- 
fessor Loomis,  some  of  which  bear  evidence 
of  the  reflex  influence  of  the  student  on  the 
master. 

In  the  spring  of  1881,  when  the  present 
writer  first  saw  Professor  Hazen  in  New 
Haven,  the  latter  showed  such  an  earnest 
interest  in  meteorology  as  to  justify  recom- 
mending him  to  the  position  of  computer  in 
the  'Study  Boom'  which  was  then  being 
organized  by  General  William  B.  Hazen  the 
Chief  Signal  Officer,  for  the  purpose  of 
developing  the  scientific  work  of  the  Bureau, 
as  a  necessary  adjunct  to  its  important  prac- 
tical work.  After  his  entry  (May,  1881) 
into  the  meteorological  work  of  the  Signal 
Service,  Professor  Hazen  took  a  prominent 
part  in  this  field.  The  special  works  as- 
signed to  him  (such  as  the  deduction  of 
altitude  by  railroad  levels,  the  study  of  the 
psychrometer,  the  proper  exposure  of  ther- 
mometers, the  study  of  thunderstorms,  an- 
nual courses  of  lectures  on  meteorology), 
were  by  no  means  sufficient  to  absorb  his 
energies,  and  we  find  him  branching  ofiT  into 
many  other  subjects,  such  as  barometric 
hypsometry  and  the  reduction  to  sea-level, 
the  testing  of  anemometers,  the  study  of 
tornadoes  and  the  theories  of  cyclones, 
atmospheric  electricity,  balloon  ascensions, 
the  influences  of  sunspots  and  the  moon,  the 
danger  lines  of  river  floods,  the  sky  glows 
and  the  eruption  of  Krakatoa.  His  enthu- 
siastic advocacy  of  the  importance  of  the 
balloon  to  meteorology  was  very  highly  ap- 
preciated. His  five  ascensions  (1886,  June 
24,  25;  1887,  June  17  and  August  13; 
1892,  October  27),  undoubtedly  gave  very 
accurate    temperatures    and    humidities. 
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After  the  death  of  Greneral  Hazen  and  dur- 
ing the  administration  of  General  Greely, 
the  compaters  of  the  Study  Boom  became 
junior  profeesors  at  a  higher  salary  and 
were  assigned  to  official  duties  of  a  broader 
aspect.  In  the  course  of  such  duties,  Pro- 
fessor Hazen  frequently  took  his  turn  as 
forecast  official  (b^inniug  with  October, 
1887),  and  as  editor  of  the  Monthly  Weather 
Eeview  (beginning  with  December,  1888), 
while  also  acting  as  assistant  in  the  Records 
Division.  In  July,  1891,  in  accordance 
with  the  terms  of  the  transfer  to  the  Depart- 
ment of  Agriculture,  he  was  appointed  one 
ef  the  professors  of  meteorology  in  the 
Weather  Bureau,  where  he  was  at  once  as- 
signed to  regular  and  congenial  duties  in 
the  Forecast  Division. 

Having  shown  that  ^the  Hazen  ther- 
mometer shelter'  was  much  better  than  the 
large  close  double  louver  formerly  used,  his 
form  was  adopted  by  the  Bureau  in  1885 
and  still  remains  in  use.  His  experimental 
work  with  the  sling  psychrometer  and  dew- 
point  apparatus  was  executed  with  great 
care  and  refinement,  but  the  resulting  psy- 
chrometer formula  differs  from  those  in  cur- 
rent use  in  that  it  rejects  the  important 
term  depending  on  the  barometric  pressure. 
Among  his  larger  publications  were :  The 
£edudum  of  Air  Pressure  to  Sea-level  and  The 
Qimate  of  Chicago. 

In  addition  to  his  official  work  in  the 
Weather  Bureau,  Professor  Hazen  was  a 
frequent  contributor  to  meteorological  and 
other  scientific  journals.  He  was  one  of 
the  supporters  of  Sgiekcb  during  the  years 
1882-89  and  of  3%«  American  Meteorological 
Joumalj  1884-96.  He  also,  published  in- 
dependently his  'Meteorological  Tables,' 
and  'The  Tornado,'  and  possibly  other 
works.  A  complete  list  of  his  published 
writings  would  include  several  hundred 
titles. 

It  must  be  confessed  that  a  peculiar  tem- 
perament sometime  led  him  to  beliefe  and 


statements  in  scientific  matters  unaccept- 
able to  his  colleagues,  but  to  which  he  ad- 
hered and  on  which  he  acted  with  such 
pertinacity  that  to  some  he  occasionally  ap- 
peared obstinate  and  headstrong  ;  this  was 
simply  a  result  of  the  intense  earnestness 
of  his  own  convictions,  which  so  completely 
absorbed  his  mind  that  there  was  no  place 
for  further  considerations.  However,  the 
amiability  of  his  character  always  prevented 
any  enduring  unpleasant  feeling  between 

himself  and  his  associates. 

C.  A. 

SCIENTIFIC  BOOKS. 

Annual  Report  of  the  Bureau  of  Steam  Engineer- 
ing of  the  Navy  Department ;  1899.  Washing- 
ton, Qovernment  Printing  Office.  1899.  Pp. 
89.  Many  illustrations  and  working  draw- 
ings. 

The  annual  report  of  the  Chief  of  the  Bureau 
of  Steam  Engineering  of  the  Navy  Department, 
made  up  in  advance  of  the  compilation  of  the 
annual  message  of  the  President  and  reports  of 
the  heads  of  department  for  the  information  of 
Congress  and  the  people  of  the  United  States, 
always  contains  interesting  matter  bearing  up- 
on applied  science,  although  mainly  devoted  to 
the  purely  technical  side  of  the  work  of  that 
bureau.  Admiral  Melville  is  equally  positive, 
direct  and  effective,  whether  at  the  Lena  Delta 
seeking  lost  heroes,  or  in  his  office  at  Washing- 
ton, and  his  report  illustrates  his  character  as 
well  as  his  work.  Passing  over  the  purely 
technical  accounts  of  the  condition  of  the  me- 
chanisms of  the  naval  war-engine,  and  of  the 
fleets,  the  first  subject  of  general  interest  is  that 
of  the  recent  consolidation  of  the  two  great 
corps,  the  engineer  and  the  line  officers,  as 
effected  by  the  'personnel  bill*  of  last  year. 
Without  explicit  assertion  of  the  fact,  it  may 
fairly  be  inferred,  we  think,  that  the  Chief  of 
Bureau  is  apprehensive  lest  the  terms  of  the 
bill  and  its  purpose  may  fail  of  complete  accom- 
plishment, the  Department  lacking  that  firm- 
ness and  determination  to  obey  and  to  make 
successful  the  conclusions  of  Congress  regard- 
ing this  important  experiment.  It  is  obviously 
an  experiment  and  is  no  less  obvious  that  it 
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may  be  made  to  succeed  or  to  fail,  accordingly 
as  the  officers  of  the  Government,  from  the 
President  and  the  Secretary  of  the  Navy  down 
to  lieutenant  and  ensign,  combine  to  insure  its 
success  or  conspire  to  insure  a  failure.  It  will 
only  be  when  every  watch -officer,  whatever 
his  grade,  is  made  an  efficient  officer,  both  above 
and  below  decks,  that  the  modem  naval  fight- 
ing machine  can  be  made  of  maximum  efficiency 
under  the  existing  system.  Any  disinclination 
of  either  of  the  old  types  of  officer  to  become 
efficient  in  either  old  line  of  duty,  results  in 
serious,  perhaps  very  dangerous,  inefficiency, 
and  a  liability  to  failure  at  critical  times.  The 
conversion  of  the  navy  from  a  sailing  to  a  steam- 
ing fleet,  from  an  aggregation  of  sailing  crafb 
into  a  collection  of  floating  machines  of  wonder- 
fully complicated  mechanism,  cannot  be  re- 
versed ;  but  the  change  may  prove  most  dis- 
astrous during  the  period  of  transition  if  every 
officer  in  the  service  does  not  display  sufficient 
patriotism  to  insure  rapid  and  safe  metamor- 
phosis. It  is  here  that  the  real  risk  lies  and 
the  overcoming  of  confirmed  habits,  of  prejudice, 
and  any  indolence  of  the  personnel,  by  reason, 
sense  and  patriotism,  must  be  relied  upon  to 
insure  success. 

The  structural  work  of  the  navy  has  been 
greatly  promoted  by  the  introduction  of  a  new 
structural  material — nickel-steel ;  which  alloy 
is  now  regularly  furnished  in  any  quantity  and 
in  parts  of  any  size,  from  five  pounds  in  a  rifle- 
barrel  to  many  tons  in  the  shaft  of  a  transat- 
lantic or  Naval  steamer.  This  is  an  alloy  of 
'  mild '  steel,  ingot-iron,  with  a  small  percentage 
of  nickel,  resulting  in  greatly  increasing  the 
limit  of  elasticity  and  the  ultimate  resistance 
of  the  metal,  without  sacrificing  its  ductility. 

Electrically  driven  machinery  has  come  to 
be  an  important  and  very  extensive  element  in 
the  construction  and  installation  of  details  of 
the  machinery  of  every  man-of-war.  The  ad- 
vantages, where  allowable  or  applicable,  are 
great  ease  of  operation,  convenience  of  energy- 
transmission,  and  especially  avoidance  of  heat 
due  to  the  transmission  of  steam  to  steam- 
driven  machinery  about  the  ship,  and  a  consid- 
erable gain  in  economy,  in  many  cases.  The 
disadvantages  are  stated  to  be  excessive  weight, 
great  delicacy,  lack  of  adaptability  to  the  con- 


ditions of  everyday  work  at  sea,  and  the  occu- 
pation of  spaces  below  the  protective  deck, 
where  space  is  particularly  valuable  and  diffi- 
cult to  secure  for  the  apparatus  of  battle.  The 
admiral  thinks  the  advantages  of  electrical 
transmissions  on  shipboard  somewhat  exagger- 
ated and  that,  within  the  machinery  compart- 
ments, at  least,  '  steam-drives '  are  preferable. 
He  refers  to  the  curious  fact  that,  in  the  navy, 
it  has  been  the  custom,  very  generally,  to  en- 
trust the  machinery  of  the  electric  transmissions 
to  the  non-expert  departments  of  the  organiza- 
tion. The  experts  in  engineering  are  apparently 
called  in  only  when  the  responsible  amateur 
gets  into  trouble.  As  the  presumably  best- 
informed  man  in  the  navy,  on  this  subject,  the 
Engineer-in-Chief  is  entitled  to  most  respectful 
consideration  and  a  full  hearing,  when  discuss- 
ing these  matters  of  fact  and  principle  in  engi- 
neering. 

The  transformation  in  type  of  the  marine 
steam-boiler,  from  the  older  forms  to  the 
'modern',  'sectional,'  'safety'  or  water- tube 
type,  appears,  in  the  judgment  of  the  respon- 
sible expert  authority  of  the  navy,  to  have 
been  practically  accomplished — ^a  change  which 
was  compelled  as  soon  as  the  steam-pressures 
needed  to  insure  the  now  common  and  high 
thermodynamic  efficiencies  of  naval  steam- 
engines  had  attained  figures  beyond  the  safe 
standards  for  '  shell '  boilers  of  the  old  forms. 
Now  that  steam  pressure  is  carried  at  from  15 
to  20  atmospheres,  the  safer  forms  employed  by 
Fulton  and  Barlow  in  1798,  by  John  Stevens 
1804-5,  by  Trevithick  in  1810,  by  Gurney  and 
Hancock  in  1830-35,  and  by  them  made  suc- 
cessful in  earlier  generations  and  by  Babcock 
and  Wilcox  and  Root  later,  have  come  per- 
manently into  use.  It  is  somewhat  remarkable 
that  they  should  have  been  first  accepted  so 
generally  in  the  navy,  where  it  has  been  a 
tradition  that  the  traditional  is  best.  The 
change  is  perhaps  in  part  due  to  the  introduc- 
tion of  a  progressive  spirit  with  steam,  and 
certainly  largely  through  the  appearance  on  the 
scene  of  the  young  element  now  coming  up 
from  the  great  technical  and  professional  school 
at  Annapolis,  where  it  has  become  imbued  with 
the  scientific  spirit  of  the  time. 

R.  H.  T. 
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Baeterioloffy  applied  to  the  Canning  and  PreserV' 
ing  of  Food  Products.  By  Edwaed  W.  Duck- 
wall.  Baltimore,  The  Trade.  1899.  Pp. 
xi+111-  17  colored  plates.  7  figures  in 
text     Price,  $5.00. 

There  is  great  need  of  a  good  manual  of 
bacteriology  in  its  applications  to  the  food-pre- 
serving industries.     The  arts  of  refrigeration 
and  sterilizing  have  probably  done  nearly  as 
much  as  has  improved  transportation  towards 
abating  that  unfortunate  state  of  affairs  de- 
scribed by  Macaulay  in  which,  owing  to  bad 
roads,  it  was  no  uncommon  thing  in  England, 
in  the  seventeenth  century,  for  the  fruits  of  the 
earth  to  rot  in  one  place,  when  only  a  score  of 
miles  away  people  were  suffering  from  a  scar- 
city of  the  very  food  which  was  spoiling  al- 
most within  their  reach.     The  author  of  this 
'Bacteriology'  is  to  be  commended,  therefore, 
for  his  recognition  of  this  need  and  for  his  evi- 
dent desire  to  meet  it.     The  announcement  of 
the  work,  however,  aroused  apprehension  when 
it  stated  that  *'  After  some  unavoidably  long 
delays,  due  to  the  nature  of  the  work  which 
of  necessity  must  be  minutely  correct  and  ex- 
act  *  *  *  the  book  you  have  been  waiting  for 
*  ♦  *  IB  now  ready  *  *  *  This  work,  handsomely 
bound  in  leather,  and  printed  on  heavy  paper, 
contains  24  microscopical  views  of  the  living 
germs  found  in  canned  goods  in  their  natural 
eoloTj  and  just  as  they  appear  to  the  eye  under 
the  cover  glass.     The  whole  work  is  written 
with  the  express  purpose  of  enlightening  and 
teaching  canned -goods  packers  and  preservers 
of  food-products  the  highest  and  most  scientific 
method  of  handling  all  kinds  of  foods."     It 
was  not  encouraging  to  be  thus  informed  that 
we  were  to  see  *  views  of  the  living  germs  *  *  * 
hij their  natural  color,'  and  the  appearance  of 
the  work  itself  has  not  been   reassuring.     A 
careful  examination  leads  to  the    conclusion 
that  it  has  been  hastily  and  even  carelessly  pre- 
pared ;  that  it  is  full  of  errors  both  of  substance 
and  form ;  and  that  the  author,  while  enthu- 
dastic  in  his  appreciation  of  the  importance  of 
bacteriology  to  his  favorite  industries,  is  not 
himself  a  trained  bacteriologist,  but  only  an 
amateur  filled  with  zeal  rather  than  knowledge. 
If,  as  stated  in  the  announcement,  **  the  whole 
work  is  written  with  the  express  purpose  of  en- 


lightening and  teaching,"  it  must  be  frankly 
said  that  it  is  not  a  success,  and  that  there  is 
danger  that  it  shall  darken  rather  than  illumi- 
nate understanding  amoug  those  for  whom  it 
was  prepared.     A  few  citations  will  suffice. 

In  describing  certain  microscopic  observations 
upon  jsour  tomatoes,  the  author  says  on  page  2  : 
''I  found  quite  a  number  of  small  round 
globules,  which  at  that  time  I  was  unable  to 
understand.  They  seemed  to  be  motionless, 
except  a  slight  quivering  which  is  termed 
Brownian  motion.  There  were  small  rods  and 
little  fine  dots  sometimes  alone,  sometimes  in 
pairs,  and  looked  like  ants.  There  were  also 
small  forms  barely  perceptible  and  one  or  two 
specimens  of  a  very  large  germ.  The  view 
given  in  the  accompanying  plate  is  just  as  it 
was  taken.'*  The  Wiew'  referred  to  shows 
some  yeast-like  bodies,  bacilli  and  spherules, 
but  the  yeast  cell  walls  are  colored  blue,  and 
the  contents  of  the  yeast  cells  are  a  mixture  of 
blue  dots  and  red  lines.  Passing  over  a  multi-- 
tude  of  ill-digested  and  more  or  less  muddy 
statements,  drawn  apparently  from  various  au- 
thors, but  rarely  quoted  with  precision  and 
seldom  if  ever  attributed  to  the  proper  source, 
we  may  notice  one  of  the  more  surprising  state- 
ments in  regard  to  the  physiology  of  bacteria 
(p.  18) :  ' '  Sometimes  an  acid  is  generated  which 
will  kUl  them,  and  that  acid  may  be  due  to 
their  own  action.  The  condition  will  become 
favorable,  too,  when  the  organisms  have  per- 
formed their  work."  Of  the  butyric  acid  bac- 
teria the  author  says  (p.  20):  ''They  are  so 
small  in  this  dried-up  form  that  we  can  almost 
coneeive  of  them  being  able  to  pass  through  the 
juice  without  becoming  wet."  And  again,  on 
p.  39,  "  *  *  *  the  flavor  which  is  imparted  to 
the  beer  and  wine  and  the  peculiar  flavor  of 
cheese  and  butter  we  know  is  due  to  the 
products  of  the  butyric  ferment,  amylobacter." 
The  serious  blunder  made  in  this  statement  ap- 
pears in  another  place  (p.  7):  ''The  butyric 
ferment  *  *  *  is  so  useful  in  ripening  cheese 
and  making  butter  that  this  form  is  cultivated 
and  employed  in  some  of  the  best  creameries." 

In  regard  to  Bacillus  prodigiosus  we  find  some 
equally  astounding  statements  (p.  28):  "This 
is  the  organism  which  gives  the  odor  of  herring 
brine  or  fish  to  putrefying  substances,  and  is 
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also  named  '  bleeding  bread '  because  it  is  a 
pigment  bearing  bacillus  of  red  color,  and  forms 
spots  when  growing  on  bread,  potatoes  and 
onion  that  resemble  blood.  It  is  an  egg-shaped 
germ  about  1/25000  of  an  inch  in  diameter, 
which  is  very  small  *  *  ^.  This  organism  is 
very  common  *  ♦  ♦.  The  drawing  here  repre- 
sented was  taken  from  life  *  *  *.  [It]  is  also 
a  germ  causing  unsoundness  in  bread  and  bakers 
have  to  guard  their  dough  against  this  action 
to  prevent  souring  ♦  *  *.*'  The.  plate  which 
occupies  the  page  opposite  this  remarkable  de- 
scription is  something  wonderful  to  behold. 
Within  a  large  ten-sided  polygon  indicated 
by  a  thin  blue  line  we  have  a  dozen  or 
more  of  what  appear  to  be  long,  stout  bacilli 
or  hyphse,  also  blue,  but  showing  a  reticulum, 
or  chromatin-like  substance,  of  a  bright  red 
color.  The  main  background  of  the  field  is 
nearly  filled  with  small,  oval,  red- colored  dots 
or  circles,  and  besides  these  there  are  present 
n  large  numbers  thin  and  almost  invisible  bluei 
lines  which  seem  to  be  intended  for  delicate  and 
very  slender  bacilli.  The  legend  beneath 
reads:  **  Figure  13  Magnified  X  1000.  One  part 
bouillon,  99  parts  water.  Rank  putrefaction. 
Bouillon,  prodigiosi.''  The  whole  effect  of  this 
plate  must  be  seen  to  be  appreciated. 

Woodhead's  excellent  book  on  *  Bacteria  and 
their  Products'  seems  to  have  been  the  author's 
principal  source  of  information,  and  if  he  had 
only  quoted  correctly,  and  copied  Woodhead's 
figures  with  accuracy,  there  would  have  been 
little  occasion  for  the  present  criticism.  One  of 
his  worst  blunders — to  call  it  by  no  stronger 
term — is  that  in  which  the  author  gives  as  his 
'Figure  19.  Magnified  X  1000.  KlelesLoeffler 
Bacilli,  X  1000,'  a  figure  which  so  far  as  a  care- 
ful comparison  can  determine  is  a  copy  of 
Woodhead's  figure  not  of  diphtheria,  but  of 
anthrax  bacilli,  and  this,  too,  turned  upside 
down.  After  discoveries  of  this  sort  the  intel- 
ligent reader  may  be  pardoned  for  regarding, 
with  a  certain  cynicism,  a  rhapsody  like  the  fol- 
lowing (p.  81) :  *'  What  a  study  it  is,  then,  this 
science  of  bacteriology.  It  opens  up  a  new 
world  to  us  (8tc)  and  we  are  permitted  to  gaze 
upon  it  and  behold  the  scheme  of  Nature  giv- 
ing us  object  lessons  day  by  day  in  the  tearing 
down  and  building  up  process.     Life  begetting 


new  life  and  new  life  flourishes  on  the  dead ; 
seed  developing  into  form,  form  producing 
seed,  decay  of  form,  and  development  of  seed. 
This  is  true  of  the  germ  and  also  of  every  liv- 
ing thing."  As  we  peruse  this  strange  deliver- 
ance we  are  compelled  to  agree  with  the  author 
that  form,  here  at  least,  readily  goes  to  seed 
and  even  to  rot. 

It  would  be  easy  to  extend  the  present  review, 
but  the  whole  work  comes  dangerously  near  to 
a  burlesque  of  bacteriology  and  extended  com- 
ment is  unnecessary.  Only  one  point  more 
need  be  made.  The  author  evidently  quotes 
extensively  from  various  writers  and  investiga- 
tors without  giving  them  credit.  For  the  most 
part  these  statements  have  long  since  become 
the  common  property  of  bacteriologists,  but  to- 
ward the  end  of  the  book  he  apparently  uses 
freely  the  recent  and  important  monographs  of 
Messrs.  Prescott  and  Underwood,  of  the  Mas- 
sachusetts Institute  of  Technology,  on  the  his- 
tory of  the  canning  industry  and  on  bacterio- 
logical investigations  of  canned  foods,  especially 
of  sour  corn,  of  which  a  preliminary  account 
was  published  in  Science,  Nov.  26,  1897,  and 
yet  never  once  mentions  these  authors. 

We  are  tempted  to  close  with  the  fiimiliar 
warning  that  a  little  knowledge  is  a  dangerous 
thing,  and  a  reminder  to  those  into  whose 
hands  the  book  may  fall  that  blind  leaders  of 
the  blind  are  apt  to  be  untrustworthy.  The 
author  himself,  in  discussing  the  vacuum  which 
exists  in  most  well  prepared  and  hermetically 
sealed  food-cans,  has,  however,  given  utterance 
to  a  similar  warning,  in  quite  original  metaphor: 
'^  We  thus  see  that  packers  who  are  pinning 
their  faith  to  a  vacuum  are  depending  upon  a 
broken  reed."  Those  who  pin  their  faith  to 
the  author's  kind  of  bacteriology  will,  we  fear,, 
discover  to  their  cost  that  they  are  leaning  not 
even  upon  a  broken  reed,  but  only  upon  a 
vacuum. 

BOOKS  BBCEIVED. 
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William  A.  Haswell.  New  York  and  London, 
He  Macmillan  Company.  1900.  Pp.  xzv  +  663. 
11.60. 
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SCIENTIFIC  JOURNALS  AND  ARTICLES. 

The  Otprey  for  January  begins  with  a  paper 
by  Paul  Bartsch  on  <  Birds  of  the  Road,'  which 
is  followed  by  an  illustrated  article  on  '  Esthe- 
tic Birds ;  The  Bower  Birds  of  Australia  and 
New  Quinea,'  by  Theodore  Gill.  Under  the' 
title,  'The  Birds  of  the  Hawaiian  Islands,' 
Leonhard  Stejneger  reviews  Scott  Wilson  and 
Evans'  monograph  of  the  Hawaiian  birds  and 
discusses  some  of  the  many  interesting  points 
connected  with  the  avifauna  of  the  islands. 
Charles  E.  Beecher  contributes  a  sketch  of 
'Othniei  Charles  Marsh  as  an  Ornithologist,' 
and  gives  a  list  of  the  fossil  species  described 
by  him.  The  editorials  contain  some  interest- 
ing statements  as  do  also  the  notes. 

Bird  Lore  for  February  opens  with  a  brief, 
bat  appreciative  biographical  sketch  of  the  late 
Dr.  Coues,  accompanied  by  an  excellent  por- 
trait. Frederic  A.  Lucas  contributes  an  illus- 
trated article,  *  Concerning  Birds'  Tongues,' 
and  Frank  M.  Chapman  has  a  '  Note  on  the 
Economic  Value  of  Qulls,'  which  includes  a 
very  beautiful  picture  of  a  group  of  kitti- 
wakes.  A  list  is  given  of  '  Bird  Lore^a  Advi- 
sory Council,'  whose  members  have  consented 
to  assist  students  by  responding  to  their  re- 
quests for  information.  Lynds  Jones  discourses 
'  On  Methods  in  Teaching  Ornithology  at  Ober- 
lin  College'  and  W.  H.  C.  Pynchon  has  a  paper 
on  '  Every-Day  Study  of  Birds  for  Busy  People.' 
Morgan  St.  John  (aged  12)  has  an  article  on 
*  February  Birds,'  which  shows  that  good  ob- 
servations may  be  made  by  a  young  observer. 
There  are  numerous  notes  and  book  reviews, 
and  in  the  editorial  department  the  question  of 
bird  protection  is  discussed  at  length. 

The  Plant  World  commences  its  third  year 


with  the  January  number  and  announces  that  a 
series  of  articles  by  Mr.  Pollard  on  the  families 
of  flowering  plants  will  appear  as  supplements 
to  each  number.  C.  F.  Saunders  describes  the 
*New  Jersey  Pine  Barrens  in  July,'  Wm.  T. 
Davis  has  some  '  Observations  on  a  Woodland 
Fire,'  and  C.  A.  Crandall  under  the  caption 
'  The  Fall  Green  Orchis  {Habenaria  hyperborea) 
visited  by  Mosquitoes '  tells  how  these  insects 
assist  in  the  pollination  of  this  plant.  Y.  K. 
Chestnut  discusses  a  'Fatal  Case  of  Amanita 
Poisoning '  and  Mrs.  Caroline  A.  Creevy  con- 
tinues the  series  of  articles  on  'Plant  Juices 
and  their  Commercial  Values.' 

MeClure'e  Magazine  for  October  contained  a 
short  story  entitled  '  The  Killing  of  the  Mam- 
moth,' which  was  taken  by  many  readers,  not 
as  fiction,  but  as  a  contribution  to  natural  his- 
tory. Numerous  requests  for  information  have 
been  received  by  the  Smithsonian  Institution 
and  the  editors  of  the  magazine.  To  explain 
matters,  the  editors  have  inserted  in  the  issue 
for  February  an  interesting  and  excellently 
illustrated  article  by  Mr.  F.  A.  Lucas  of  the 
XJ.  S.  National  Museum,  entitled  'The  Truth 
about  the  Mammoth.' 


SOCIETIES  AND  ACADEMIES. 
THE  FHILOfiOPHICAIi  SOCIETY  OF  WASHINGTON. 

The  511th  meeting  of  the  Society  was  held 
at  8  p.  m.,  on  January  20th  at  the  Cosmos  Club, 
Surgeon  General  Sternberg,  presiding. 

Under  the  head  of  Informal  Communications 
Professor  T.  J.  J.  See  of  the  Naval  Observa- 
tory, presented  the  results  of  his  researches  on 
the  orbits  of  the  Double-Stars  r  Cygni  and  95 
Ceti.  The  substance  of  the  paper  was  as  fol- 
lows :  No  good  orbit  of  either  star  has  been 
determined  by  previous  investigators.  The 
period  of  r  Cygni  was  found  to  be  57  years,  and 
the  eccentricity  0.87.  The  companion,  which 
is  always  very  diflQcult,  has  passed  through 
periastion,  and  is  slowly  beccming  easier  to  ob- 
serve. 95  Ceti  is  the  most  difficult  of  known 
Double-Stars,  and  only  a  few  measures  have 
been  made  by  previous  observers.  So  many 
unsuccessful  attempts  had  been  made  by  Bum- 
ham  and  others  during  the  last  twenty  years  to 
separate  the  small  star,  that  some  astronomers. 
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had  reached  the  conclusion  that  the  Bystem  is 
in  very  rapid  motion,  with  a  period  of  perhaps 
less  than  ten  years.  But  the  recent  measure 
secured  by  Professor  See  with  the  great  Equa- 
torial of  the  Naval  Observatory,  combined  with 
others  taken  by  him  with  the  Lowell  telescope 
in  Arizona  in  1897,  show  that  the  System 
in  fact  revolves  slowly  with  a  period  of  about 
160  years.  The  present  position -angle  is  157®, 
and  the  distance  0.88.  As  the  components  are 
of  the  6th  and  11th  magnitudes,  the  difficulty  of 
the  investigation  is  apparent.  This  star  has 
not  before  been  seen  at  Washington,  and  Pro- 
fessor See's  success  in  observing  it  led  him  to 
think  the  seeing  here  is  occasionally  very  good 
indeed.  As  the  companion  of  95  Ceti  will  re- 
main at  a  constant  distance  for  about  20  years 
it  forms  a  test  object  for  telescopes  which  will 
prove  a  useAil  criterion  for  observers. 

The  first  regular  paper  was  by  Dr.  Hyvemat, 
Professor  at  the  Catholic  University  of  Amer- 
ica, who  made  a  tour  last  summer  in  Syria 
for  the  purpose  of  ascertaining  the  cause  of  the 
perennial  fountains  so  numerous  in  the  Middle 
Region,  or  Wusut,  of  the  Lebanon  System. 
Special  attention  was  g^ven  to  the  Province  of 
Kesrawan  which  he  explored  from  west  to  east, 
following  the  Nahr-el-Kelb  and  its  chief  tribu- 
tary, the  Nahr-el-Zalib,  until  he  arrived  at  the 
Sannin  Group.  He  discovered  that  the  junc- 
ture of  the  main  with  the  side-ridge,  which 
runs  in  a  northwesterly  direction  between  the 
basin  of  the  Nahr-el-Kelb  and  that  of  the  Nahr- 
Ibrahine,  forms  a  table-land  sloping  towards  the 
north-west  and  studded  with  gigantic,  rocky 
knobs.  Between  these  knobs  are  numerous 
holes  in  the  shape  of  craters,  or  funnels,  filled 
with  snow.  Finding  these  holes  entirely  with- 
out outlet  on  the  sides  and  without  an  excep- 
tion, free  from  water.  Dr.  Hyvernat  came  to 
the  conclusion  that  as  the  snow  melts,  the  water 
filters  immediately  through  fissures  in  the  un- 
derlying rock  and  appears  again  at  the  foot  of 
the  High-Mountain,  or  Jurd,  in  the  form  of  the 
aforementioned  fountains.  This  to  him  seemed 
a  better  solution  of  the  question  of  the  origin 
of  the  fountains,  than  the  theory  of  the  con- 
densed vapors,  put  forth  by  many  geographers. 
Completing  his  own  observations  from  those  of 
E.  H.  Palmer  and  B.  F.  Burton,  the  lecturer 


remarked  that  Mount-Lebanon  oflfered  very 
likely  the  most  extensive  system  of  perennial 
fountains  fed  by  '  snow-swallowing '  holes.  Dr. 
Hyvemat  showed  quite  a  number  of  specimens 
of  geology,  particularly  from  the  lower  creta- 
ceous and  the  Nubian  sandstone. 

The  second  paper  was  by  Mr.  Mitchell  Carroll 
on  '  Recent  Excavations  in  the  Roman  Forum.' 
Mr.  Carroll  said  that  the  excavations  in  the 
Roman  Forum,  conducted  during  the  past  year 
under  the  direction  of  Signer  Guide  Baoelli, 
Minister  of  Public  Instruction,  and  with  Signer 
Giacomo  Boni  as  superintendent,  have  shown 
gratifying  results,  especially  in  three  directions: 
First,  in  the  removal  of  mediseval  and  modem 
accumulations  from  certain  ancient  structures, 
and  in  the  collecting  and  classification  of  the 
architectural  fragments  scattered  about  in  the 
Forum;  second,  in  the  reconstruction  of  the 
temple  of  Vesta  and  Mdicula  adjacent  to  it,  and 
of  a  number  of  the  honorary  columns,  whose 
pedestals  front  the  Basilica  Julia  ;  and  third,  in 
the  excavation  of  the  area  of  the  Comitium  bor- 
dering on  the  Forum  which  has  led  to  the  dis- 
covery of  what  purports  to  be  relics  of  the 
period  of  the  Kings.  These  are :  the  '  Niger 
Lapis,'  popularity  designated  the  'Tomb  of 
King  Romulus';  archaic  votive  ofierings, 
(such  as  a  terra-ootta  tablet,  bronze  figurines, 
etc.) ;  and  above  all  in  importance,  a  8tel6, 
bearing  an  archaic  inscription,  supposed  to  date 
from  about  the  middle  of  the  seventh  century, 
B.  C.  The  lecture  was  illustrated  by  lantern 
slides  showing  the  progress  of  the  work. 

£.  D.  Pbbbton, 

Secretary, 

GBOLOOICAL  SOOIETT  OF  WASHINGTON. 

The  96th  regular  meeting  was  held  at  the 
Cosmos  Club,  January  24,  1900. 

The  following  papers  were  presented  on  the 
regular  program. 

(1)  Mr.  C.  W.  Hayes  :  <  Solution  Sinks  in  a 
Quartzite  Formation.' 

Two  circular  depressions,  150  feet  in  depth, 
occur  on  the  southern  flanks  of  Coldwater 
Mountain  in  Alabama.  These  depressions  have 
all  the  characteristics  of  solution  sinks.  The 
rocks  in  which  they  occur  are  lower  Cambrian 
quartzites  and  sandstones,  the  upper  beds  of 


Fkbbuaby  9,  1900.] 


SCmNCR 


229 


the  Weisner  formation,  which  has  a  thickness  of 
saveral  thousand  feet.  The  explanation  offered 
jbr  these  sinks  is  that  the  heds  in  which  they 
occur  have  been  faulted  over  beds  of  limestone, 
and  the  material  which  originally  occupied  the 
depressions  has  &llen  into  underground  chan- 
nels through  which  it  was  carried  off  by  flow- 
ing water. 

(2)  Mr.  J.  E.  Spun* :  <  Structure  of  the  Basin 
Banges.' 

This  paper  describes  the  structure  of  many 
hitherto  unstudied  ranges  in  southern  Nevada. 
The  general  structure  is  a  series  of  open  reg- 
nkr  folds,  with  general  north  and  south  axes, 
aooompanied  by  occasional  parallel  and  trans- 
yerse  faults.  Folding  and  faulting  have  gone 
on  continuously  since  the  region  was  upheaved 
at  the  close  of  the  Jurassic.  The  present 
mountains  owe  their  forms  chiefly  to  erosion, 
which  has  been  in  progress,  synchronously 
with  the  folding  and  faulting,  since  Jurassic 
time.  The  more  common  types  are  anticlinal 
ridges  and  synclinal  valleys.  The  mountains 
are  the  compound  result  of  erosion  on  rocks 
upheaved  by  these  compound  movements. 

F.  L.  Ransoms, 
Datid  White, 

Seeretarie9. 

K15W  YOBK  ACADEMY  OF  SCIENCES. 
SBCnON  OF  OEOLOGT  AND  MINEBALOOT. 

At  the  meeting  on  January  15,  1900,  with 
Mr.  G.  F.  Kunz  in  the  chair,  there  were 
twenty  persons  present. 

A  report  was  presented  by  Professor  J.  J. 
Stevenson  in  behalf  of  the  committee  appointed 
I^ovember  20, 1899,  in  reference  to  the  death  of 
Sir  William  Dawson,  of  Montreal.  On  motion 
by  Professor  D.  S.  Martin,  the  report  was 
adopted  and  recommended  to  the  Council  for 
printing. 

The  Chairman  called  attention  to  the  coming 
meeting  this  year,  in  Paris,  of  the  Eighth  Ses- 
sion of  the  International  Geological  Congress, 
described  the  proposed  excursions,  and  sug- 
gested the  earnest  cooperation  of  the  Section  by 
delegates,  contribution  of  papers  and  financial 
aid.  On  motion  by  Professor  J.  F.  Kemp,  the 
matter  of  the  representation  of  the  Academy  at 


the  International  Congress  was  referred  to  the 
Council  for  action. 

A  paper  was  read  by  Professor  F.  B.  Peck 
'  On  Serpentines  and  Talcs  in  the  Vicinity  of 
Easton,  Pennsylvania,'  with  abundant  illustra- 
tions by  specimens  of  rocks,  diagrams  and  lan- 
tern views. 

In  the  subsequent  discussion  Professor  Kemp 
stated  that,  in  the  talc  deposits  on  the  west 
side  of  the  Adirondacks,  described  by  Professor 
Smyth,  the  derivation  of  the  talc  had  been 
attributed  to  the  magnesium  limestone  or  in- 
trusion of  a  magnesium  silicate  rock. 

Professor  Peck  replied  that  he  considered  the 
tremolite  rock  to  be  due  to  the  alteration  of  a 
siliceous  dolomite  ;  the  talc,  possibly  to  the  in- 
terchange of  silica  from  the  pre-Cambrian 
gneisses  and  magnesia  from  the  adjacent  dolo- 
mite limestone. 

The  serpentine  and  '  viridolite '  had  indeed 
been  subjected  to  much  shearing  and  fracture, 
but  had  been  solidly  re-cemented,  so  that  they 
they  could  be  quarried  out  in  large  blocks,  free 
from  cracks — sometimes  of  twenty  tons  weight, 
in  the  case  of  the  '  viridolite.' 

Professor  J.  J.  Stevenson  then  discussed  '  0. 
E.  Bertrand's  Theory  respecting  the  Origin  of 
Certain  Coals.' 

Mr.  F.  E.  Lloyd  remarked  that  the  cells  of 
algse,  to  whose  accumulation  Bertrand  and 
B^naud  mainly  attributed  the  formation  of 
these  coals,  are  exceedingly  delicate  and  often 
mucilaginous.  Those  of  sphagnum  are  much 
thicker,  solid  and  woody,  and  yet  a  large 
quantity  of  this  is  required  to  produce  much 
deposit  of  carbonaceous  matter  in  swamps. 

The  Chairman  inquired  whether  freezing  or 
the  introduction  of  silty  waters  might  cause  the 
precipitation  of  ulmic  acid  referred  to  by  these 
authors. 

Professor  Stevenson  stated  that  ulmic  acid  so 
precipitated  would  tend  to  carry  down  sus- 
pended matters  and  to  clear  the  waters. 

A  paper  by  Mr.  H.  Bies  was  then  read,  '  Note 
on  the  Occurrence  of  Allanite  in  the  Yosemite 
Valley,  California.' 

While  in  the  Yosemite  Valley  in  September, 
1899,  my  attention  was  attracted  by  a  black, 
coaly-looking  mineral  in  the  pegmatite  veins  on 
the  northwestern  side  of  the  Valley.    On  closer 
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inspection  the  mineral  proved  to  be  allanite,  and 
as  it  has  not  yet  been  recorded  from  this  region, 
it  seems  of  interest  to  note  the  fact. 

The  rock  forming  the  walls  of  the  Yosemite 
is  a  grano-diorlte  according  to  Turner  (17th 
Ann.  Rep.  tJ.  S.  G.  S.,  pt.  I.,  p.  710).  Travers- 
ing this  in  many  directions  are  veins  of  pegma- 
tite, which  are  sometimes  straight  and  un- 
brolcen,  at  others  curved,  branched,  or  even 
broken  into.  These  pegmatite  veins  are  very 
prominent  on  the  face  of  El  Capitain,  and  also 
in  the  rook  forming  Eagle  Peak.  It  was  in  the 
talus  at  the  foot  of  the  latter  that  the  allanite 
was  found,  and  while  the  mineral  was  at  times 
abundant  in  the  pegpnatite  blocks,  still  none  of 
it  was  noticed  in  the  grano-diorite.  In  only 
one  instance  was  a  distinctly  bounded  indi- 
vidual found,  and  on  this  a  combination  of 
orthopinacoid  and  base  were  recognizable.  The 
other  specimens  were  irregularly  bounded 
grains  that  varied  from  a  sixteenth  to  a  quarter 
of  an  inch  in  diameter. 

In  addition  to  the  quartz,  muscovite  and 
orthoclase  present  in  the  pegmatite,  there  were 
a  number  of  radiating  masses  of  epidote,  which 
were  evidently  of  primary  origin  ;  but  in  two 
instances  the  epidote  occurred  as  a  coating  on 
hornblende  and  then  seemed  to  be  secondary. 
None  was  found  in  association  with  the  allanite. 

In  conclusion,  it  may  be  said  that  it  is  inter- 
esting to  find  that  allanite  is  evidently  not  the 
rare  mineral  that  it  was  formerly  considered  to 
be,  and  that  a  careful  watch  is  beginning  to 
show  its  presence  at  many  localities  in  the 
United  States.  Alexis  A.  Julikn, 

Secretary  of  Section, 

ONONDAGA  ACADEMY  OF  SCIENCE. 

At  the  January  meeting  the  following  officers 
were  elected :  President,  John  Van  Duyn ; 
Vice- President  J  J.  D.  Wilson  ;  Recording  Sec- 
retary, E.  N.  Pattee;  (Corresponding  Secre- 
tary, H.  W.  Britcher;  Treasurer,  Miss  L.  W. 
Boberts ;  Librarian,  Mrs.  L.  L.  Goodrich  ;  Coun- 
cilors, G.  A.  Dakin,  H.  A.  Peck  and  W.  M. 
Beauchamp. 

The  annual  report  of  the  Geological  Section 
showed  that  several  investigations  of  local 
problems  are  being  carried  on  and  that  some 
have  been  already  completed  during  the  year. 


The  report  of  the  Zoological  Section  noted 
the  occurrence  within  the  coupty  during  the 
past  year  of  the  Bohemian  wax  wing,  Ampelis 
gamUus,  the  jumping  mouse,  Zapus  hudsanius 
and  the  hairy- tailed  mole,  Parascalops  hreweri. 
Additional  localities  were  indicated  for  pla- 
naria,  bryozoa  and  hydra.  During  the  year 
fifty  moths  were  taken,  thus  bringing  the  num- 
ber of  Lepidoptera  of  the  county  to  over  600. 

The  report  of  the  Botanical  Section  added 
the  following  plank  to  the  county  list :  ffysso- 
pus  officinalis,  Ohenopodium  anthelminiicum  and 
Polygonum  lapatkifolium  with  new  stations  for 
Crepis  virens,  Olaiunum  glaucium  and  Scolopen* 
drium. 

At  the  January  meeting  of  the  Geological 
Section,  Professor  E.  N.  Pattee  reported  on  the 
progress  of  the  investigations  of  the  iron  com- 
pounds of  the  county.  The  chief  sources  of 
these  compounds  are  the  red  shales  of  the  8a- 
lina  formation,  yielding  small  scales  and  flakes 
of  hsematite,  the  Corniferous,  yielding  crystals 
of  pyrite  and  the  Oriskany  sandstone,  yielding 
from  one  to  five  per  cent,  of  iron,  the  color  of 
the  stone  being,  however,  no  index  to  the 
amount  of  iron,  existing  as  a  cement,  which 
the  rock  contains.  h.  W.  Beitcher, 

Corresponding  Secretary, 

THE  TEXAS  ACADEMY  OF  SCIENCE. 

During  the  last  quarter  of  1899  regular  meet- 
ings of  the  Texas  Academy  of  Science  were  held 
in  the  chemical  lecture  room  of  the  State  Uni- 
versity on  the  second  Friday  evening  of  each 
month. 

On  October  18th,  after  a  proper  tribute  to  the 
worth  and  work  of  the  late  Dr.  W.  W.  Norman, 
Professor  of  Animal  Biology  in  the  University 
and  one  of  the  most  active  members  of  the 
Academy,  in  which  Messrs.  Bray,  Harper,  Gkir- 
rison,  Sutton  and  others  participated.  Dr. 
Frederic  W.  Simon ds,  the  incoming  president, 
read  his  inaugural  address,  *  From  the  Stand- ' 
point  of  a  Man  of  Science,'  in  which  he  made  a 
vigorous  protest  against  sham  in  all  things,  but 
especially  in  science,  and  an  earnest  effort  to 
explain  many  of  the  popular  misunderstandings 
of  science  and  misconceptions  concerning  men 
of  science  and  their  work. 

At  the  October  meeting.   Professor  W.  8. 
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Sutton,  of  the  School  of  Pedagogy,  read  a  timely 
and  exceedingly  interesting  paper  upon  the 
'Bachelor  of  Arts  Degree,'  in  which  he  showed 
the  origin  of  this  ancient  honor  and  its  evolu- 
tioD  until  at  the  present  time  it  stands  for  cul- 
ture, and,  in  several  prominent  American  in- 
stitutions, has  even  become  the  sole  mark  of 
academic  training. 

The  program  for  the  December  meeting  was 
of  two  parts.  The  first,  representing  original 
investigation,  consisted  of  two  papers  by  Mr. 
£.  T.  Dnmble,  formerly  State  Geologist,  en- 
titled '  Cretaceous  of  Obispo  Cation,  Sonora,' 
and  '  Occurrence  of  Oyster  Shells  in  Volcanic 
Deposits  in  Sonora,  Mexico.' 

Part  second  was  of  the  nature  of  a  symposium. 
Id  which  the  advancement  of  science  during  the 
past  year  occupied  a  conspicuous  place.  Dr. 
William  L.  Bray,  discussed  the  '  Modern  Trend 
of  Botanical  Studies,'  showing  clearly  and  forci- 
bly the  enormous  strides  made  within  the  last 
few  years ;  he  pointed  out  the  differentiation 
of  the  science  of  botany — how  it  had  outgrown 
tiie  grasp  of  any  one  man — ^and  spoke  briefly  of 
its  economic  relations  to  many  important  in- 
dustries. 

Dr.  fienry  Winston  Harper  discussed  the 
'Recent  Advances  of  Chemistry.'  The  solidi- 
fication of  hydrogen  was,  in  his  opinion,  the 
most  important  chemical  contribution  to  science 
during  the  past  year.  From  a  thermo-dynamic 
standpoint  it  is  one  of  the  greatest  accomplish- 
ments of  the  nineteenth  century,  as  it  requires 
a  temperature  within  15®  C.  of  the  absolute 
lero.  The  study  of  the  properties  of  matter 
at  such  extremely  low  temperatures  is  a  virgin 
field  for  original  investigation  and  phenomena 
of  a  most  startling  character  may  be  looked  for 
here.  Some  of  the  results  of  the  latest  research 
along  this  line  were  brought  before  the  Academy. 
The  advances  of  chemistry  along  many  other 
lines  were  also  discussed,  especial  stress  being 
given  to  the  recent  utilization  of  the  Indian 
com  plant,  or  maize,  not  only  of  the  grain,  but 
of  the  entire  plant — pith,  stalk  and  leaves.  Pro- 
fessor Harper  closed  his  discussion  by  reference 
to  some  recent  developments  of  chemical  theory, 
devoting  particular  attention  to  'Werner's 
Theory  of  Coordinated  Types.' 

At  a  meeting  of  the  Council,  following  this 


public  session,  Drs.  Hilgartner,  Bray  and  Bailey, 
were  elected  a  Committee  on  Publication. 

F.  W.  S. 

Univebsity  of  Texas. 


DISCUSSION  AND  CORRESPONDENCE. 
FALSE   BIBLIOGRAPHIC  INDICATIONS. 

To  THE  Editor  op  Science:  For  some 
years  past  a  few  scientific  Hamlets  have  been 
trying  to  set  the  time  right  in  the  matter  of 
'authors  reprints,'  *  Separat-abdrucke',  or 
Hirages^-part.'  The  most  essential  of  their 
demands  is  that  such  separate  copies  should  be 
furnished  with  correct  bibliographic  indications, 
and  should  retain  the  original  page-numbers. 
They  recognize  with  gratitude  that  the  last  ten 
years  have  witnessed  a  vast  improvement  in 
this  respect.  But  a  new  terror  has  arisen,  and 
appears  so  frequently  and  in  so  many  quarters 
that  it  seems  time  to  raise  a  vigorous  protest. 

It  is  not  uncommon  to  be  favored  by  an 
author  with  a  copy  of  his  latest  work  giving  the 
desired  bibliographic  indications — name  of  peri- 
odical, volume,  page,  and  plate  numbers,  and 
date  of  publication — and  apparently  with  the 
type  undisturbed.  But  should  some  chance 
lead  one  to  the  original,  one  finds  that  one  or 
more,  perhaps  all,  of  these  indications  are  in- 
correct ;  or  else  that  the  type  has  been  shifted, 
so  that  matter  appears  on  a  page  other  than 
that  which  it  originally  occupied.  Direct  mis- 
statements of  this  specious  nature  are  worse 
than  no  statement  at  all. 

It  is  not  gracious  to  look  a  gift  horse  in  the 
mouth,  but  some  instances  will  make  the  point 
clearer  and  may  serve  as  a  warning.  Be  it 
understood  that  this  is  no  question  of  mere  in- 
completeness of  information,  simple  repaging, 
or  even  incorrect  dating,  for  examples  of  these 
offences  are  familiar  to  every  serious  worker 
and  are  remedied  by  him  in  due  course.  But 
take  such  a  case  as  this :  ''  Studier  ofver  den 
baltiske  Yngre  krltans  bildningshistoria.  Af 
Anders  Hennig.  Aftryck  ur  Geol.  Foren  i  Stock- 
holm Forhandl.  Bd.  21,  Haft  1.,  1899."  The 
pagination  runs  from  19-82,  and  appears  to  be, 
as  indeed  it  is,  the  original  pagination.  Then 
comes  '  Hafb  2 '  and  the  paper  is  said  to  be 
continued  from  the  preceding  '  Haft.'  The 
pagination  also  continues,   83-138.     There  is 
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nothiDg  to  show  that  this  is  not  the  original 
pagination,  and  only  the  reader  who  chances  to 
look  ap  the  original  will  find  that  the  numbers 
should  be  13&-188  (with  an  addendum,  not  in 
the  author's  copy,  on  p.  218).  Familiarity  with 
the  publications  of  the  Stockholm  Geological 
Society  might  arouse  suspicion  of  the  above. 
Let  us  turn  to  a  case  which  seems  a  veritable 
Caesar's  wife,  extracted,  as  it  is,  'from  the 
Proceedings  of  the  International  Congress  of 
Zoology,  Cambridge,  1898,'  edited  by  a  very 
important  person  and  printed  by  the  University 
Press.  It  is  '  On  the  Origin  of  EchinodermS) 
by  Professor  E.  W.  MacBride.'  It  bears  all  the 
characteristic  signs  of  having  been  lifted  with- 
out a  tittle  of  alteration  from  the  Proceedings, 
and  the  page  numbers  are  141-147.  But  in  the 
Proceedings  this  paper  appears  on  pp.  142- 
148. 

Our  next  awful  example  hails  from  a  Society 
which  has  done  much  to  facilitate  the  work  of 
zoologists:  "Accidents will  happen,  etc."  The 
paper  is  "  Troisi^me  note  preliminaire  du  yacht 
Princesse- Alice  *  *  *  par  E.  H^rouard.  Ex- 
trait  du  Bulletin  de  la  SociiU  zoologique  de  France, 
tome  XXIV.  *  *  *  page  170."  The  pages  of  the 
extract  continue  regularly  to  page  176.  Imagine 
the  disgust  of  a  Zoological  Recorder,  after  en- 
tering all  the  new  species-names  on  his  slips, 
when  he  discovers  by  the  merest  chance  that 
the  original  pages  are  170-175  (not  176  at  all) 
and  that  the  type  on  every  single  page  has  been 
shifted.  The  converse  of  this  Procrustean  trick 
has  been  played  upon  "Notes  biologiques  sur 
quelques  esp^ces  d'Alph6id6s  observe  a  Dji- 
bouti, par  H.  Couti^re.  Extrait  du  Bulletin  du 
MusSum  d^histoire  naturelle,  1897,  no.  8,  p. 
367."  The  original  pages,  up  to  370,  are  care- 
fully given  in  [  ] ,  and  who  would  guess  that 
there  was  ever  a  page  371,  or  that  half  of  the 
text  was  on  its  wrong  page  ?  It  is  almost  for- 
tunate that  the  omission  of  the  volume  number 
and  of  the  date  of  publication  forces  one  to 
look  at  the  Bulletin  itself,  and  so  discover  the 
error. 

After  this  one  does  not  wonder  at  the  fol- 
lowing enigma  recently  received  from  a  British 
Colony  :  "  On  some  Cambro  Silurian  and  Silu- 
rian Fossils  from  Lake  Temiscaming,  Lake 
Nipissingand  Mattawa,  by  Henry  M.  Ami.  *  *  * 


Extra.  Ann.  Rep.  Geol.  Subv.  of  Canada, 
Vol.  X,  Part  I,  Appendix  II,  pp.  282-801,  Ot- 
tawa ;  Sept.  1899."  Thus  runs  the  wrapper. 
The  title  in  the  text  adds  <<  outliers"  to  the  title; 
but  a  wrapper-title  is  not  supposed  to  be  cor- 
rect. (Why  not  ?).  The  pages  of  the  text  are 
2891-8021.  These  figures  are  not  merely  irre- 
concilable with  those  on  the  wrapper,  but  sug- 
gest that  <*  Part  I"  does  not  mean  '*  Part  One" 
at  all,  since  the  I  is  probably  intended  as  a  let- 
ter of  the  alphabet  not  as  a  Roman  numeral. 
But  this  riddle  is  not  yet  solved,  since  the  Re- 
port, here  said  to  have  been  published  four 
months  ago,  has  not  yet  crossed  the  Atlantic. 

These  instances  have  not  been  selected  for 
their  intrinsic  importance,  but  just  as  samples, 
all  received  within  a  few  days  of  one  another 
by  a  single  individual.  Each  in  itself  seems 
trivial,, but  even  a  professional  in  touch  with 
the  best  libraries  in  the  world  will  be  lucky  if 
he  can  correct  these  five  references  in  less  than 
an  hour.  If  he  innocently  accepts  them  he 
must  not  be  surprised  if  he  is  abused  some  day 
as  a  careless  worker,  and  his  purely  scientific 
observations  mistrusted.  If  he  incorporates 
them  in  a  professed  bibliography,  the  accuracy 
of  his  work  will  ever  after  be  suspected  and  its 
value  thereby  seriously  impaired. 

Now  the/<m8  et  origo  malarum  is  not  the  author, 
who  has  very  little  to  say  in  the  matter,  but  the 
printer  with  his  curious  conventions  of  space 
and  form,  and  his  excusable  ignorance  of  the 
needs  of  the  working  naturalist.  The  remedy 
lies,  if  anywhere,  in  the  hands  of  the  editor : 
he,  who  has  the  power,  should  also  accept  the 
responsibility.  If  the  editors  of  our  scientific 
publications  would  but  realize  the  perpetual  in- 
convenience that  is  caused  by  a  little  want  of 
thought,  and  would  but  give  clear  and  definite 
instructions  to  their  printers  to  place  the  re- 
quired bibliographic  indications  at  the  head  of 
each  reprint,  to  retain  original  pagination,  and 
never  to  shift  the  type  without  duly  stating  the 
fact — then  the  amount  of  time  saved  by  the 
numerous  workers  who  have  to  rely  upon 
authors'  copies  would  be  far  greater  than  most 
people  have  any  idea  of. 

F.  A.  Batheb. 

Natubal  Histoby  Museum, 
London,  20  Jan.,  1900. 
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FOeSIL-HTJirriNG  IN  WYOMING. 

Editor  of  Science  :  An  article  on  <  Fossil- 
hunting  in  Wyoming,'  published  in  the  January 
iflsae  of  The  Cosmopolitan^  contains  some  inac- 
curacies  which  ought  to  be  corrected.  The 
present  writer  feels  called  upon  to  make  these 
corrections.  As  many  of  the  illustrations  used 
in  the  Co9mopolUan  article  were  from  photo- 
grapha  of  the  Field  Columbian  Museum  quarries, 
the  erroneous  impression  has  gone  out  in  certain 
quarters  that  members  of  this  institution  were 
responsible  for  some  of  the  misstatements, 
especially  one  which  has  been  interpreted  as  a 
reflection  upon  a  man  to  whom  the  science  of 
paleontology  owes  much.  I  wish,  therefore,  to 
give  a  brief  history  of  the  discovery  and  collec- 
tion of  Dinosaurs  in  America,  which  I  have 
sought  to  make  as  accurate  as  possible.  The 
data  regarding  their  discovery  and  early  collec- 
tion have  been  furnished  me  by  Dr.  Williston, 
whose  association  with  Professor  Marsh  during 
bis  early  work  upon  the  Dinosaurs  places  him 
in  position  to  speak  authoritatively. 

The  first  Jurassic  fossil  discovered  in  Amer- 
ica was  described  in  1870  by  Leidy  under  the 
name  Antrodemua  (LabrasauruSj  Marsh,  fide 
Lucas).  Professor  Arthur  Lakes  of  Golden, 
Colorado,  was,  however,  the  first  to  recognize 
and  appreciate  the  value  of  the  deposits.  In 
March,  1877,  he  located  the  horizon  near  Mor- 
rison, Colorado,  and  immediately  sent  speci- 
mens to  Professor  Marsh.  Almost  contempo- 
raneously but  a  little  later,  fossils  were  dis- 
covered at  Cafion  City,  Colorado,  by  O.  Lucas, 
a  teacher,  and  in  Wyoming  by  W.  H.  Beed,  a 
section  foreman  on  the  Union  Pacific  railroad. 
Beed,  however,  did  not  make  known  his  dis- 
coveries until  the  following  autumn  and  so 
forfeited  any  claim  to  priority. 

In  December  of  the  same  year  Dr.  Williston, 
who  had  been  collecting  for  Marsh  at  Cafion 
CHty  and  later  at  Morrison,  was  sent  to  investi- 
gate the  discovery  reported  by  Reed  at  Como, 
Wyoming.  Under  his  directions  and  assisted 
by  Beed,  quarry  1.  of  the  Como  series  was  at 
once  opened  and  the  work  continued  until  late 
in  the  winter.  During  the  succeeding  years 
collecting  was  actively  carried  on  in  the  Como 
region  and  as  many  as  thirteen  quarries  in  all 
were  opened    by  the  various  men  who  had 


charge  of  the  work.  Collecting  was  carried  on 
exclusively  by  Marsh  for  two  or  three  years,  at 
the  end  of  which  time  Cope  sent  men  into  the 
immediate  vicinity.  After  the  Como  quarries 
were  abandoned,  no  collecting  w&s  done  in  the 
Jurassic  beds  for  a  number  of  years  and  the  im- 
pression went  out  that  the  locality  was  ex- 
hausted. Interest  in  the  beds  was,  however, 
revived  by  Professor  W.  C.  Knight  of  the  Uni- 
versity of  Wyoming,  and  W.  H.  Beed,  who  as 
early  as  the  summer  of  '94  located  and  opened 
a  new  quarry  at  Mexican  Mines,  Wyoming. 
In  the  following  summer  Dr.  Williston  with  a 
party  from  Kansas  University  was  invited  to 
share  with  them  their  new  prospect.  In  '96 
collecting  was  continued  by  the  University  of 
Wyoming  in  the  Jurassic  beds  south  of  Laramie. 
In  the  spring  of  '97  the  American  Museum  of 
New  York  sent  men  into  the  old  Como  locality 
to  reopen  Marsh's  mammal  quarry  ;  but  finding 
more  promising  material  in  the  Dinosaur  beds, 
their  attention  was  turned  to  them.  About  the 
same  time  Knight's  men  opened  quarries  in  the 
Freeze-out  Hills.  During  the  following  year 
collecting  was  actively  carried  on  by  these  two 
parties  in  their  respective  localities,  and  valu- 
able quarries  opened  by  both. 

In  '99  unusual  attention  was  attracted  to  the 
Dinosaur  beds  of  Wyoming  by  various  press 
reports  more  sensational  than  accurate.  In  ad- 
dition to  the  two  institutions  which  had  been 
carrying  on  active  work,  parties  were  sent  out 
by  the  University  of  Kansas  and  by  the  Car- 
negie and  Field  Columbian  museums.  The 
Union  Pacific  railway  also  organized  an  excur- 
sion to  the  fossil  fields,  which  brought  not  only 
paleontologists  and  geologists,  but  men  in- 
terested in  almost  every  branch  of  natural 
science  to  look  at  this  new  Eldorado.  Among 
the  new  quarries  opened  during  the  year,  those 
of  the  Carnegie  Museum  and  Kansas  University 
proved  especially  productive. 

The  valuable  deposit  worked  out  by  the  Field 
Columbian  Museum  party  had  not  previously 
been  passed  over  by  '  a  Kansas  University  pro- 
fessor,' as  stated  by  the  author  of  the  Coemopol- 
itan  article.  On  the  contrary  the  quarry  had 
been  located  and  worked  for  some  time  by  the 
Kansas  University  men.  After  they  had  taken 
out  a  large  quantity  of  unusually  good  material 
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and  returned  home,  the  Field  Moseum  party 
made  a  new  stripping  beside  the  old  and  ob- 
tained from  it  large  additions  to  its  summer's 
collection.  Photographs  of  the  fossils  exposed 
in  the  various  stages  of  the  work  of  this  party 
formed  the  subjects  of  many  of  the  illustrations 
used  in  the  Cosmopolitan  article. 

Elmer  S.  Riggs. 
Field  Ck)LTJMBiAN  Mcseum. 
January,  23,  1900. 


CURRENT  NOTES  ON  PHYSIOGRAPHY, 

PHTBIOGBAPHT  OF  JAMAICA. 

In  connection  with  his  studies  of  coral  reefis, 
Mr.  Alexander  Agassiz  has  had  surveys  made 
of  several  West  Indian  islands  by  B.  T.  Hill, 
whose  latest  report  is  on  the  *  Geology  and 
Physical  Geography  of  Jamaica '  (Bull.  Museum 
Oomp.  Zool.,  Harvard  College,  xxxiv,  1899, 
256  p.,  xli  pi.,  including  a  topographical  and 
a  geological  map).  '  The  island  contains  an 
interior  mountainous  area  (the  Blue  mountains, 
7860  feet),  of  greatly  deformed  rocks  and  of 
well  subdued  and  elaborately  carved  form,  oc- 
cupying about  one-sixth  of  the  total  area,  chiefly 
in  the  east.  A  limestone  plateau,  whose  gently 
arched  strata  were  deposited  unconformably 
upon  the  denuded  older  rocks  during  a  period 
of  submergence,  rims  around  the  eastern  moun- 
tains and  covers  the  central  and  western  parts 
of  the  island  to  heights  of  3000  feet ;  it  is  ter- 
minated toward  the  coast  by  strong  blufls,  often 
terraced,  1200  feet  high  on  the  north.  Below 
the  bluffs,  low  plains  descend  gently  to  the  sea. 
Solution  has  exerted  great  control  over  the 
drainage  of  the  plateau,  as  may  be  seen  in  the 
interesting  series  of  depressions,  from  incipient 
hollows  of  small  size,  to  deep  *  cock-pits'  or 
sink- holes,  and  great  basins,  walled  in  by  strong 
cliffs.  Some  of  the  basins  still  have  under- 
ground drainage ;  others  discharge  their  waters 
through  canyons  that  have  been  formed  by  the 
retrogressive  erosion  of  exterior  rivers ;  while 
still  others  have  lost  their  outer  wall  by  the 
greater  advance  of  erosion,  subaerial  or  marine, 
and  now  form  amphitheaters  open  to  the  coast. 
Inliers  of  older  rocks  sometimes  rise  in  moun- 
tain form  from  the  floor  of  the  larger  basin,  as 
in  Clarendon  valley  in  the  center  of  the  island. 
The  strata  of  the  coastal  plains  lie  on  denuded 


benches  of  limestone  or  older  rocks ;  their  sur- 
face is  diversified  by  coral  reefs  and  transverse 
valleys,  the  first  deposited,  the  second  eroded 
during  the  time  of  elevation.  The  largest  plain 
is  that  of  Liguanea,  upon  which  Kingston  is 
situated. 

The  geological  structure  and  history  of  the 
island,  and  its  relation  to  the  surrounding  re- 
gions are  fully  discussed. 

KICABAOUA  CANAL  BOUTS. 

No  article  recently  published  gives  better 
illustration  of  the  practical  value  of  the  ex- 
planatory or  genetic  method  in  geographical 
description  than  that  by  Hayes  on  the  '  Phy- 
siography of  the  Nicaragua  Canal  route  '*  {Nai, 
Oeogr.  Mag. ,  x,  1899,  233-246 ;  see  also 
Science,  x,  1899,  97-104).  One  feels  on  read- 
ing it  that  the  author  has  critically  observed  the 
salient  facts  and  that  his  account  of  them  fully 
expresses  the  results  of  his  observations.  The 
region  described  may  be  divided  into  three 
parts  :  The  upland  traversed  by  the  San  Juan 
river  from  Lake  Nicaragua  eastward  to  the 
Carribbean,  the  basin  of  the  lake,  and  the  up- 
land or  continental  divide  that  separates  the 
lake  from  the  Pacific.  The  eastern  upland  is 
part  of  an  uplifted  and  dissected  peneplain, 
100-200  feet  above  sea  level,  and  bordered  by 
hills  and  mountains  on  the  north  and  south. 
Its  revived  streams  still  run  nearly  at  the  up- 
land level  in  their  upper  courses;  then  they 
descend  rapidly  in  young  valleys  that  they  are 
still  deepening  to  aggraded  alluvial  floors, 
which  suggest  a  recent  depression  after  the 
time  of  first  valley  cutting.  The  lake  now 
stands  where  a  bay  once  opened  northwest  to 
the  Pacific  ;  the  eastern  upland  was  then  the 
continental  divide.  The  bay  seems  to  have 
been  formed  by  warping  or  faulting  a  western 
portion  of  the  peneplain  above  referred  to. 
Numerous  volcanic  cones  grew  on  the  bay  floor 
and  converted  its  head  into  the  lake,  whose 
level  rose  until  an  eastern  overflow  formed  the 
San  Juan  river,  now  cutting  a  trench  across  the 
eastern  upland.  The  southwestern  barrier  of 
the  lake  seems  to  be  another  part  of  the  pene- 
plain, warped  so  as  to  give  a  steep  descent  to  the 
Pacific  and  a  gentler  descent  to  the  lake.  On 
account  of  the  unequal  slopes  thus  determined, 
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several  Nicaragaan  streams  have  lost  their 
headwaters  to  the  Rio  Grande,  which  enters 
the  Pacific  at  Brlto  ;  and  the  point  where  one 
of  the  now  beheaded  Nicaraguan  rivers  rises  on 
its  old  valley  floor  is  the  lowest  pass  on  the 
present  continental  divide,  and  hence  is  se- 
lected for  the  path  of  the  canal  from  the  lake  to 
the  ocean.  A  fuller  discussion  of  the  region  is 
given  by  the  same  author  in  Bulletin  of  the 
Geological' Society  of  America  (x,  1899,  286-348). 

THE  PLAINS  OF  BU88IA. 

A  NOTE  in  Science,  May  2,  1898,  was  in 
error  in  describing  the  plains  of  central  Russia 
as  dipping  under  the  drift  sheet  on  the  north- 
west.   The  plain  is  continuous  across  the  older 
rocks  and  the  drift  sheet  of  the  first  glacial 
invasion,  and  both  areas  are  to-day  dissected 
nmilarly  by  valleys.      Philippson  returns  to 
this  subject  {Pet,  Mitt,,  xlv,  1899,  269-271)  to 
emphasize  his  conclusion  that  the  paleozoic  and 
mesozoic  area  of  the  plain  is  a  surface  of  denu- 
dation, now  broadly  uplifted  and  somewhat 
dissected;    the    denudation    being    completed 
ooDtemporaneously  with  the  formation  of  the 
drift  plain.     The  rivers  may  have  followed 
shallow  depressions  in  the  surface  of  the  great 
plain,  but  the  valleys  of  to-day  are  undoubtedly 
the  work  of  erosion  after  uplift,  and  hence  all 
of  quaternary  date.     Even  the  broad  and  un- 
symmetrical  valley  of  the  Volga  is  held  to  be 
of  later  origin  than   the  first  glacial   epoch. 
Small  rivers  have  cut  valleys  100  meters  deep, 
eitiier  entirely  in  the  older  rocks,  or  in  the 
drift  area,  or  passing  back  and  forth  from  one 
to  the  other.     Most  of  the  valleys  are  of  a  con- 
siderable   width    already,    with    well    graded 
floors;    but    where    the   Dneiper    crosses  the 
granite  swell  of  southwestern  Russia  there  are 
rapids  in  its  course.     Philippson  urges  that  the 
solution  of  morphological  problems  of  this  kind 
should  not  be  postponed  until  the  completion 
of  detailed  geological  surveys,  but  that  they 
should  be  studied  during  the  prosecution  of  the 
sarveys ;  he  also  wishes  fuller  information  from 
the  Russian  geologists  concerning  the  date  of 
folding  in   the  Urals  and  of  their  later  up- 
heavals after  extensive  denudation. 

THE  AMALFI  LANDSLIP. 

The  Boston  TroMcript  of  January  13th  gives 


a  translation  from  an  Italian  newspaper,  La 
Tribuna,  describing  the  landslip  at  Amalfi  on 
December  28d,  last.  For  several  days  preced- 
ing the  disaster  a  trembling  motion  had  been 
noticed  in  the  mountain  over  the  town  and 
many  peasants  had  left  their  houses.  Early  on 
the  morning  of  the  23d,  a  noise  like  that  of 
splitting  wood  was  heard  in  Hotel  Santa  Cate- 
rina  on  the  mountain  slope,  and  a  crack  was 
found  in  one  of  the  walls.  A  man  from  a 
quarry  brought  news  that  a  small  fissure  had 
opened  in  the  mountain  side.  Soon  afterwards 
stones  began  to  roll  down  the  steep  slope  at 
more  and  more  frequent  intervals,  and  then  a 
mass  of  rock  estimated  at  30,000  cubic  metera 
broke  away  from  the  mountain  and  fell  with 
terrible  noise,  crushing  everything  in  its  way 
and  raising  «  dense  cloud  of  dust.  Some 
peasants  working  on  the  upper  slope  saw  a 
long  fissure  open  '  beneath  their  feet '  and  had 
only  time  to  leap  aside  before  the  ground  on 
which  they  had  been  standing  broke  away  and 
fell.  Others  working  at  a  lower  level  were 
killed.  The  sliding  mass  swept  away  a  peasant 
settlement  on  the  upper  slope,  buried  the 
Hotel  Caterina,  crushed  one  end  of  the  old 
monastery  known  now  as  the  Hotel  Cappuccini, 
a  favorite  resort  of  travellers,  and  then  ran 
into  the  sea,  destroying  two  boats,  capsizing: 
two  others,  and  obstructing  the  shore  waters. 
The  highway  near  the  shore  was  covered  and 
all  travel  on  it  was  suspended  for  fear  of  later 
disasters.  Along  the  track  of  ruin  for  some 
distance  up  the  mountain  side,  houses  are  de- 
molished, trees  uprooted,  and  gardens  over- 
whelmed. A  number  of  lives  were  lost,  and 
the  damage  is  estimated  at  over  1,000,000  lire. 

W.  M.  Davis. 


CURRENT  NOTES  ON  METEOROLOGY, 
A   NOTEWORTHY   BALLOON   VOYAGE. 

An  interesting  point  in  connection  with  a  re- 
cent balloon  trip  is  noted  in  the  Zeitachrift  fur 
Luftschiffahrt  for  December.  The  trip  in  ques- 
tion was  made  by  MM.  de  Saint-Victor  and 
Mallet,  starting  from  Paris  on  September  30th 
last,  at  6:15  p.  m.,  and  landing  near  Veste- 
wick,  in  Sweden,  on  the  evening  of  the  follow- 
ing day.  The  duration  of  the  trip  was  28^ 
hours,  and  the  distance  passed  over  was  1330 
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kilometers,  or  about  825  milee.  The  point  re- 
ferred to  concerns  the  effect  of  a  water  surface 
upon  the  temperature  of  the  air  at  the  altitude 
of  the  balloon  (about  500  meters).  At  about  9 
a.  m.  on  October  1st  the  balloon  began  to  drift 
over  a  part  of  the  Baltic  Sea,  and  the  aeronauts 
at  once  noticed  a  fall  in  temperature  and  an 
increased  humidity  in  the  air  through  which 
they  were  moving.  In  consequence  of  these 
changed  conditions,  the  balloon  began  to  de- 
scend, and  it  was  necessary  to  throw  out  ballast 
in  order  to  maintain  it  at  a  proper  altitude. 

THE  BAGUIOS  OF  THE  PHILIPPINE  ISLANDS. 

In  the  Monthly  Weather  Review  for  October, 
Abbe  notes  that  in  speaking  of  tropical  cyclones, 
the  word  cyclone  should  uniformly  be  employed 
for  all  revolving  storms,  or  else  that  names 
should  be  used  which  have  a  widespread  local 
usage.  Thus  the  term  hurricane^  which  has  its 
root  in  the  Carib  word  ourgan,  should,  at  least 
in  English  works,  be  restricted  to  the  violent 
tropical  cyclones  of  the  North  Atlantic  Ocean. 
7)fpfu>on  has  been  the  recognized  designation  of 
the  revolving  storms  of  the  China  Sea  for  many 
years.  And  now  the  term  baguio,  which  is 
commonly  used  by  the  Tagalogs  and  Yiscayans 
seems  likely  to  come  into  use.  Baguio  is  the 
name  universally  applied  in  the  Philippine 
Archipelago  to  the  storms  that,  after  they  pass 
westward  over  the  Archipelago,  become  typhoons 
on  the  coast  of  China. 

THE  DBOVOHT  IN  INDIA. 

It  has  for  some  time  been  the  custom  of  the 
Indian  Meteorological  Department  to  issue  long- 
range  forecasts  of  the  monsoon  and  cold  weather 
rains  in  India.  From  Nature  for  January  11th 
we  learn  that  this  year  the  forecast  of  the  cold 
weather  (December-February)  rains  in  northern 
and  central  India  anticipated  a  rainfall  slightly 
above  the  normal.  The  prediction  has  unfor- 
tunately not  been  verified,  as  an  area  comprising 
nearly  two-thirds  of  India  is  now  suffering  from 
the  most  severe  drought  of  the  century,  and 
there  does  not  seem,  at  present,  to  be  any  im- 
mediate chance  of  a  change  for  the  better. 

METEOBOLOOICAL  CHART  OF  THE  GREAT  LAKES. 

There  has  been  issued  by  the  Weather  Bu- 
reau a  publication  entitled  Meteorological  Chart 


of  the  Great  Lakes :  Summary  for  the  Season  of 
1899,  by  A.  J.  Henry  and  N.  B.  Conger.  This 
quarto  pamphlet  summarizes  the  information 
contained  in  the  monthly  meteorological  charts 
of  the  Great  Lakes,  issued  throughout  the  navi- 
gation season.  The  discussion  concerns  the 
storms  of  the  year  ;  precipitation  and  the  possi- 
bility of  evaporation  in  the  Lake  region ;  fog ; 
ice  during  the  winter  of  1898-99,  and  the 
wrecks  and  casualities  which  occurred  during 
the  year.     A  dozen  charts  illustrate  the  text. 

R.  Dec.  Ward. 


WAQNEB  FREE  INSTITUTE  OF  SCIENCE. 

The  lectures  for  the  spring  term  at  the 
Wagner  Free  Institute  of  Science  will  com- 
mence on  Monday,  February  12,  1900.  The 
following  is  the  schedule  : 

Mondays,  Dr.  Henry  Leffman,  '  Chemistry.' 

Tuesdays,  ProfesBor  W.  B.  Soott,  'Dynamical 
Geology.* 

Wednesdays,  Professor  B.  E.  Thompson,  '  Amer- 
ican History,  1783-1865.' 

Thnrsdays,  Professor  6.  F.  Stradling,  '  Heat.' 

Fridays,  Professor  S.  T.  Wagner,  'Metallio  Ma- 
terials of  Engineering  Constmotion.' 

Fridays,  Professor  T.  H.  Montgomery,  '  Inverte- 
brate Animals. ' 

Saturdays,  Dr.  Emily  G.  Hunt,  'Some  Aspects  of 
Botany.' 

At  the  annual  meeting  at  the  Institute  Mr. 
G.  H.  Cliff;  formerly  president  of  the  Girls' 
Normal  School,  was  elected  a  trustee  to  suc- 
ceed the  late  Richard  B.  Westbrook,  Esq. 

From  the  report  of  the  Actuary  it  was  learned 
that  13,828  persons  had  attended  the  Fall 
course  of  lectures,  that  28,378  persons  had  used 
the  Reference  Library  and  that  the  Branch  of 
the  Free  Library  had  circulated  269,618  vol- 
umes for  home  use ;  1327  books  and  2226 
pamphlets  and  magazines  were  added  to  the 
Wagner  Institute  Reference  Library  during  the 
year.  The  report  dwelt  at  some  length  upon 
the  splendid  collection  of  government  docu- 
ments owned  by  the  Institute,  probably  the 
best  in  the  City  of  Philadelphia,  which  was  now 
classified  and  was  being  thoroughly  catalogued. 
The  thanks  of  the  Board  were  extended  to  the 
officers  of  the  Spring  Gkkrden  Institute  for  an 
important  addition  to  this  collection. 
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The  Board  has  given  permission  to  the  Phila- 
delphia Natural  History  Society  to  hold  its 
meeting  in  the  Institute.  This  Society  is  in  a 
most  flourishing  condition  and  there  is  an  aver- 
ftge  attendance  at  the  meetings  of  from  35  to 
iO  persons. 

The  number  of  accessions  to  the  Museum 
during  the  year  was  386,  making  a  total  of 
14,880  exhibits,  not  including  the  insects  of 
which  there  are  about  5000  species.  The  col- 
lection of  Florida  Pliocene  Fossils  is  one  of  the 
best  and  most  complete  in  the  country.  Among 
the  most  important  contributions  are  100  species 
of  fossils  collected  by  Dr.  H.  O.  Griffith  on  the 
Caloosahatchie  River,  Florida;  50  species  of 
minerals  presented  by  Mr.  Joseph  Wilcox,  a 
number  of  zoological  Crustacea  and  mollusks  col- 
lected by  the  Zoological  Expedition  to  Florida 
in  Jane,  27  local  species  from  the  Academy  of 
Natural  Science  Exchange,  22  species  of  birds 
and  nests  from  J.  Harris  Reed,  and  a  collection 
of  coal  plants  from  the  Rock  Hill  Coal  and  Iron 
Company.  The  local  collection  of  insects  is 
now  the  most  complete  in  the  City. 


SCIENTIFIC  NOTES  AND  NEWS. 

Major  J.  W.  Powell,  director  of  the  bureau 
of  American  ethnology,  and  Professor  W.  H. 
Holmes,  head  curator  of  anthropology  in  the 
United  States  National  Museum,  are  in  Cuba 
engaged  in  carrying  out  a  plan  for  archseologic 
researches  which  are  expected  to  throw  light  on 
pre-historic  migrations  of  several  native  tribes, 
as  well  as  on  aboriginal  commerce  and  inter- 
change of  arts.  Their  operations  will  extend 
to  Puerto  Rico  and  several  other  Antillean 
Islands. 

Thx  Rev.  Father  Job£  Algue,  director  of 
the  Manila  Observatory,  and  his  associate, 
Father  Jos^  Clos,  have  arrived  at  San  Francisco 
on  their  way  to  Washington.  They  wish  to  ar- 
range for  the  continuation  of  the  work  of  the 
Observatory  and  the  publication  of  the  results 
by  Uie  government. 

Frofebsob  a.  J.  Henbt,  who  has  been  for 
twenty  years  connected  with  the  Weather 
Bureau  and  who  is  at  present  chief  of  the 
Division  of  Meteorology,  has  been  appointed  to 


fill  the  vacancy  caused  by  the  death  of  the  late 
H.  A.  Hazen. 

Mb.  a.  a.  Heller  has  returned  to  Puerto 
Rico  to  extend  his  collections  made  in  1899  for 
the  New  York  Botanical  Qarden.  He  will 
keep  the  field  during  January  and  February, 
with  headquarters  at  Mayaguez  in  the  western 
part  of  the  island. 

We  are  glad  to  learn  that  Professor  R.  H. 
Chittenden  of  Yale  University  who  has  been 
seriously  ill  with  typhoid  fever  is  now  better. 

We  learn  from  NiUure  that  the  Council  of 
the  Manchester  Literary  and  Philosophical 
Society  have  awarded  the  Wilde  Medal  for  1900 
to  Lord  Rayleigh,  for  his  contributions  to  mathe- 
matical and  experimental  physics  and  to  chem- 
istry ;  a  Dalton  Medal  (struck  in  1864)  to  Sir 
H.  £.  Roscoe,  for  his  remarkable  original  re- 
searches in  chemistry,  and  for  his  distinguished 
services  to  scientific  education  ;  and  the  Wilde 
Premium  for  1900  to  Professor  A.  W.  Flux,  for 
his  papers  on  economic  questions  read  before 
the  Society.  The  presentation  of  the  medals 
and  the  premium  took  place  at  a  special 
meeting,  when    Lord  Rayleigh  delivered  the 

Wilde  Lecture  for  1900. 

< 

M.  PoiNCAB^  has  been  awarded  the  gold 
medal  of  the  Royal  Astronomical  Society. 

It  is  understood  that  Sir  John  Lubbock,  on 
his  elevation  to  the  peerage,  has  decided  to 
take  the  name  of  Lord  Avebury,  after  a  prop- 
erty of  his  in  Wiltshire.  According  to  Sir  John 
Lubbock's  description  in  '  Prehistoric  Times,' 
the  temple  of  Avebury,  Wiltshire,  was  the 
greatest  of  all  so-called  Druidical  monuments. 

M.  M.  Darboux  and  Moissan  have  been  ap- 
pointed delegates  of  Paris  Academy  of  Sciences 
to  the  celebration  of  the  second  centenary  of 
the  Berlin  Academy  of  Sciences. 

At  the  annual  meeting  of  the  Royal  Meteor- 
ological Society,  London,  on  January  17th,  Mr. 
G.  J.  Symons,  F.R.S.,  was  elected  president 
for  the  ensuing  year. 

At  the  first  meeting  of  the  Academic  de 
M6decine  for  1900  the  retiring  president,  Pro- 
fessor Panas,  gave  his  valedictory  address, 
reviewing  the  important  work  and  communica- 
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tions  of  the  past  year.  Professor  Marey  suc- 
ceeds him  in  the  presidency  and  Professor 
Ouyon  has  been  elected  vice-president. 

The  annual  general  meeting  of  the  Neu' 
rological  Society  of  London  was  arranged  for 
February  8th,  when  it  was  expected  that  the 
president-elect,  Dr.  A.  D.  Waller,  F.R.S.,  would 
-deliver  an  address  on  the  'Excitability  of 
Nervous  Matter,  with  special  reference  to  the 
Betina.' 

We  regret  to  learn  of  the  death  of  Mr.  John 
Bernard  Stallo,  who  died  at  Florence,  on  Jan- 
uary 6th.  He  was  born  in  Oldenburg  in  1823, 
and  came  to  the  United  States  when  he  was 
aixteen  years  old.  Mr.  Stallo  was  a  lawyer  by 
profession,  had  been  a  judge  at  Cincinnati, 
Ohio,  and  had  been  minister  of  the  United 
States  at  Rome,  and  had  lived  in  Italy  since  1885. 
He  was  the  author  of  a  volume  in  the  Inter- 
national Scientific  Series  entitled,.  '  The  Con- 
cepts and  Theories  of  Modern  Physics,'  which 
is  in  many  ways  a  remarkable  and  important 
work.  He  was  also  the  author  of  '  General 
Principles  of  the  Philosophy  of  Nature,'  and 
^Bedung.  Abhandlungen  und  Briefe.' 

A  TELEGRAM  has  been  received  at  Harvard 
College  Observatory  from  Professor  Kreutz,  at 
Kiel  Observatory,  stating  that  a  comet  was  dis- 
covered by  Giacobini  at  Nice,  January  31*^ 
.292  Greenwich  Mean  Time  in  B.  A.  2**  57"  44 
and  Dec.—?*'  55^ 

A  COMMITTEE  of  the  Pan-American  Medical 
Congress  has  asked  the  U.  S.  Department  of 
Agriculture  to  cooperate  with  other  nations  in 
an  investigation  of  the  medicinal  flora  of  the 
United  States,  and  Secretary  Wilson  has  asked 
for  an  appropriation  of  $10,000  for  this  purpose. 

On  the  21st  of  February  the  Senate  com- 
mittee on  the  District  of  Columbia  will  hold  a 
hearing  on  the  subject  of  the  an ti- vivisection  bill 
now  pending  before  the  Senate.  This  hearing 
will  be  attended  by  leading  advocates  of  vivi- 
section from  all  parts  of  the  country,  as  well  as 
by  those  who  favor  the  pending  bill.  Dr.  W. 
W.  Keen,  president  of  the  American  Medical 
Association,  has  published  in  the  Philadelphia 
Medical  Journal  an  appeal  to  the  medical  pro- 
fession of  the  United  States  in  regard  to  the 
bill.     Dr.  Keen  in  his  appeal  states  that  the 


''  Bill  is  speciously  drawn  to  seem  as  if  it  were 
intended  only  in  the  interest  of  prevention  of 
cruelty  to  animals,"  that  the  ''real  object  of 
the  Bill  is  twofold  :  first,  to  prohibit  vivisection, 
and  secondly,  to  aid  the  passage  of  similar  Bills 
in  all  the  State  Legislatures."  He  says  ''that 
this  would  seriously  interfere  with,  or  even  ab- 
solutely stop,  the  experimental  work  of  the 
Bureau  of  Animal  Industry,  and  the  three  med- 
ical departments  of  the  Government — the  Army, 
the  Navy  and  the  Marine  Hospital  Service." 
He  therefore  appeals  ''to  the  entire  profession 
of  the  country  to  exert  themselves  to  the  ut- 
most to  defeat  this  most  cruel  and  inhuman 
efibrt  to  promote  human  and  animal  misery  and 
death,  and  to  restrict  scientific  research." 

The  Senate  Committee  on  Commerce,  on 
February  1st,  practically  decided  on  a  favor- 
able report  upon  the  bill  creating  a  department 
of  commerce,  but  owing  to  the  desire  to  change 
some  of  the  details  of  the  measure,  it  will  not 
be  reported  for  some  time. 

At  a  recent  meeting  of  the  Board  of  Trustees 
of  the  University  of  Wyoming,  the  herbarium 
connected  with  this  institution  was  officially 
recognized  as  The  Bocky  Mountain  Herbarium, 
and  Dr.  Aven  Nelson,  professor  of  botany  in 
the  University,  was  named  curator.  The  object 
of  the  herbarium  is  to  make  an  accessible  and 
serviceable  collection  of  the  plants  of  the  Bocky 
Mountains.  The  collection  will  be  a  general 
one  but  plants  of  economic  importance  will 
have  special  attention.  It  is  especially  desired 
to  represent  fully  forage  of  all  kinds,  useful  and 
ornamental  trees  and  shrubs,  and  herbaceous 
plants  which  are  of  interest  to  the  gardener  or 
are  desirable  for  the  decoration  of  the  home 
grounds.  Besides  these  the  parasitic  fungi  and 
the  fleshy  fungi  are  to  be  fully  represented. 
The  present  collection  numbers  nearly  18,000 
sheets.  The  cooperation  of  botanists  and  col- 
lectors is  requested.  Sets  of  plants  collected  in 
the  Trans-Mississippi  portion  of  the  United 
States  are  especially  desired  as  well  as  co-typee 
or  representative  specimens  of  new  species  from 
this  region.  Correspondence  concerning  speci- 
mens and  exchanges  should  be  directed  to  the 
curator. 

Plans  are  being  made  for  the  enlargement 
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of  tiie  John  Crerar  Library,  Chicago,  which  it 
will  be  remembered  is  devoted  to  scientific 
works.  The  Library  at  present  occupies  t)ie 
sixth  floor  of  the  Marshall  Field  building,  and 
a  part  of  the  fifth  floor  is  now  to  be  added.  A 
room  will  be  provided  for  society  meetings. 
The  number  of  accessions  to  the  library  during 
the  past  year  is  12,360,  and  the  total  number 
of  books  and  pamphlets  in  the  library  is  now 
80,000. 

Mme.  Medyednikova,  who  died  recently 
near  Moscow,  has  left  $3,000,000  to  charities, 
chiefly  to  hospitals  and  asylums. 

The  department  of  superintendence  of  the 
National  Educational  Association  will  meet  in 
Chicago  on  February  27th  and  28th,  and  March 
Ist.  Professor  Nicholas  Murray  Butler  will 
make  an  address  at  the  first  sesson  on  the  'Status 
of  Education  at  the  Close  of  the  Century. '  Other 
addresses  will  be  made  by  President  Benjamin 
Ide  Wheeler  of  the  University  of  California,  Mr. 
Walter  H.  Page,  and  others.  Professor  W.  O. 
Atwater,  of  Wesley  an  University,  will  present  a 
paper  on  alcoholic  physiology  and  superinten- 
deDce. 

.  At  a  meeting  of  the  Royal  Geographical  So- 
ciety held  on  January  23d,  in  the  theatre  of  the 
UDiversity  of  London,  Mr.  H.  J.  Mackinder, 
reader  in  geography  at  the  University  of  Ox- 
ford, read  a  paper  describing  his  recent  journey 
to  the  summit  of  Mount  Kenya,  British  East 
Africa.  The  results  of  the  expedition  were  a 
plane-table  sketch  of  the  upper  part  of  Kenya, 
together  with  rock  specimens,  two  route  sur- 
veys along  lines  not  previously  traversed,  a 
series  of  meteorological  and  hypsometrical  ob- 
servations, photographs  by  the  ordinary  and 
by  the  Ives  color  processes,  collections  of 
mammals,  birds  and  plants,  and  a  small  collec- 
tion of  insects. 

The  new  Grerman  Society  for  Yolkshygiene 
held  its  first  public  meeting  during  January  in 
Berlin.  Dr.  Boediker  took  the  chair,  and 
there  were  delegates  present  from  the  Crerman 
Ministry  of  the  Interior,  from  the  municipalities 
of  Berlin  and  Charlottenburg,  and  from  the 
government  of  the  Province.  Professor  Fuchs, 
rector  of  the  University,  and  Professor  Ried- 
ler,  rector  of  the  technical  high  school,  were 


also  present,  and  many  medical  men  of  distinc- 
tion, among  them  Professors  v.  Ley  den.  Jolly, 
Ewald,  Buhner,  and  Lassar.  In  his  introduc- 
tory address,  the  president  described  the  ob- 
jects of  the  new  Society. 

The  New  York  Medical  Record  gives  the  fol- 
lowing summary  of  the  invasion  of  the  Islands 
of  the  Pacific  by  the  plague  :  In  Honolulu,  up 
to  January  17th,  there  had  been  thirty-nine 
deaths,  one  of  a  white  woman  and  the  others 
among  natives  and  Asiatics.  The  board  of 
health  has  burned  ten  blocks  of  houses  in  the 
plague-infected  section.  A  Bed  Cross  society, 
formed  by  some  of  the  ladies  of  Honolulu,  has 
done  most  efiective  work,  and  the  local  physi- 
cians and  clergymen  have  continually  gone 
among  the  sick  and  dying,  submitting  to  volun- 
tary isolation  in  order  to  minister  to  the  needs 
of  the  sick.  In  Noumea,  New  Caledonia,  the 
disease  has  prevailed  since  early  in  December. 
There  were  sixteen  deaths  during  the  first  ten 
days  following  the  development  of  the  malady. 
Up  to  December  23d  there  had  been  no  deaths 
among  the  whites,  eight  of  whom  had  been 
infected,  but  nine  Kanakas,  two  Japan- 
ese, and  five  Tonkinese  had  died  of 
the  disease.  The  part  of  the  town  where 
the  infection  first  developed  has  been  sur- 
rounded with  a  high  galvanized  iron  fence  seven 
hundred  yards  long.  The  principal  business 
houses,  official  buildings,  and  the  banking  and 
shipping  offices  are  guarded  by  posses  of  sol- 
diers. Twenty  buildings  in  the  infected  quar- 
ter of  the  town  were  demolished  by  the  health 
authorities,  but,  despite  all  the  precautions,  the 
plague  has  continued  to  spread,  the  number  of 
new  cases  averaging  three  daily.  At  Sydney, 
New  South  Wales,  general  alarm  is  felt  in 
consequence  of  the  arrival  of  eleven  passengers 
from  Noumea,  who  landed  before  news  of  the 
plague's  presence  was  received.  Extraordinary 
precautions  have  been  taken  throughout  Aus- 
tralia and  strict  quarantine  is  established.  In 
the  case  of  a  wharf  laborer  in  Sydney,  who 
was  attacked  on  January  24th,  the  inoculation 
was  apparently  traced  to  a  flea  bite.  In  Ar- 
gentine Bepublic  the  plague  is  officially  an- 
nounced to  exist  at  Buenos  Ay  res  and  Bosario, 
both  of  which  ports  have  in  consequence  been 
closed. 
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Thb  Britiah  Medical  Journal  states  that  the 
King  of  Italy  has  promised  to  open  a  hygienic 
exhibition  at  Naples  in  April,  and  it  will  re- 
main open  until  September.  The  construction 
of  the  buildings  is  being  pushed  on  with  great 
zeal,  and  funds  are  assured  partly  by  direct 
donations  and  partly  by  redeemable  shares. 
Several  conferences  will  be  held.  The  most 
important  will  be  those  on  the  prevention  of 
tuberculosis,  and  on  the  promotion  of  physical 
education.  Amongst  the  most  interesting 
'side  shows,'  will  be  an  exhibition  of  works  of 
'  Sacred  Art.'  The  Minister  of  Public  Instruc- 
tion has  directed  that  objects  of  this  description 
at  present  located  in  public  museums  and 
buildings  shall  be  lent.  There  will  also  be  a 
'Pompeian  Pavilion,'  in  which  will  be  repro- 
duced the  public  and  private  baths  of  Pompeii 
and  other  objects  of  interest. 

The  Medical  Society  of  the  State  of  New 
York  held  its  94th  annual  meeting,  at  Albany, 
on  January  30th  and  31st,  and  February  1st. 
We  learn  from  the  report  in  the  New  York 
Medical  Becord,  that  the  inaugural  address  of 
the  president,  Dr.  W.  G.  Macdonald,  reviewed 
especially  the  work  of  the  Society.  He  said 
that  the  efforts  of  the  Society's  committee  and 
of  the  New  York  Bar  Association  to  improve 
the  status  of  medical  expert  testimony  had  un- 
fortunately resulted  in  nothing  more  than  a 
better  general  understanding  of  the  intricate 
problems  involved.  In  the  opinion  of  the 
speaker  the  legal  profession  is  responsible  for 
the  present  order  of  things.  Presiding  judges 
could  readily  remedy  existing  abuses  by  exclud- 
ing medical  advocates  from  the  witness  box.  A 
voluntary  society  of  men  doing  expert  work 
could  do  much  to  regulate  the  condition.  On 
the  topic  of  State  control  of  such  chronic  dis- 
eases as  tuberculosis  and  syphilis,  the  speaker 
stated  that  the  tendency  at  present  was  toward 
such  State  control  and  isolation  in  sanatoria. 
The  Committee  on  Ijegislation  reported  that 
two  hundred  and  sixty-five  bills  of  a  medical  na- 
ture had  claimed  the  attention  of  the  committee 
during  the  four  months'  session  of  the  last  legis- 
lature. The  committee  on  the  United  States 
Pharmacopoeia,  favored  the  establishment  of  a 
bureau  of  materia  medica  for  the  disinterested 


investigation  into  the  character  and  value  of 
new  drugs,  the  bureau  to  be  under  the  authority 
of  the  dicennial  convention  of  1900,  subject  to 
the  provision  that  this  bureau  should  report 
annually.  The  Society  recommended  the  con- 
tinuation of  the  State  appropriation  for  the 
support  of  the  Pathological  Institute,  but  there 
was  some  criticism  of  its  methods. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

The  Regents  of  the  University  of  California 
have  adopted  the  policy  of  giving  the  professors 
of  the  University  one  year's  leave  of  absence  in 
seven.  They  are  usually  to  receive  two-thirds 
of  the  regular  salary,  but  those  who  have  not 
yet  received  a  leave  of  absence  may  receive  full 
salary. 

It  is  now  said  that  the  decision  of  the  Court 
of  Appeals  of  New  York  sustaining  the  will  of 
William  Lampson,  ends  the  litigation  over  his 
will,  so  far  as  any  question  of  law  is  concerned. 
The  heirs,  however,  will  contest  the  will  on  the 
ground  of  the  incompetency  of  the  testator.  The 
value  of  the  propeerty  which  is  largely  real  estate 
is  estimated  at  $350,000  or  more. 

President  Low  of  Columbia  has  been  asked 
to  deliver  the  address  at  the  celebration  at 
Dartmouth  College  next  year  of  the  centennial 
anniversary  of  the  graduation  of  Daniel  Webs- 
ter from  that  institution. 

Dr.  G.  a.  Miller  of  Cornell  University  was 
recently  elected  to  membership  in  the  Mathe- 
matical Society  of  France. 

M.  Gabriel  Tarde,  well  known  for  his  con- 
tributions to  psychology  and  sociology,  has 
been  elected  to  the  chair  of  modern  philosophy 
in  the  College  de  France. 

Professors  Ebner  and  Schaffner,  who  have 
hitherto  acted  as  assistants  in  the  Embry- 
ological  Institute  of  the  University  of  Vienna, 
have  been  appointed  acting  directors  on  the 
retirement  of  Professor  Schenk. 

Dr.  a.  Klaus,  professor  of  chemistry  in  the 
University  of  Frieburg  in  Br.,  has  retired  on 
account  of  ill  health. 
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THE   VANT  HCFF  CELEBRATICN 

A  QUABTER  of  a  centory  ha49  passed  since 
Yan't  Hoff  obtained  the  degree  of  Doctor 
of  Philosophy.  This  event  was  celebrated 
on  December  22,  1899,  in  Rotterdam,  by 
his  students  and  a  number  of  guests,  includ- 
ing some  of  the  leading  men  of  science.  An 
extra  volume  of  the  ZeUschrift  jur  physikcd- 
ische  Chemie,  containing  investigations  by 
those  who,  at  some  time,  had  worked  with 
Van't  Hoff,  was  published  and  presented  to 
him  on  this  occasion. 

What  does  this  mean  ;  why  has  such  an 
unusual  tribute  been  paid  to  this  compara- 
tively young  man  ? 

There  is  nothing  more  inspiring  to 
workers  in  the  field  of  science,  than  the 
lives  and  works  of  those  who  are  the  leaders 
of  modern  science.  Let  us  turn  to  the 
biographical  sketch  of  Van't  Hoff,  by 
Ostwald,  which  serves  as  a  preface  to  the 
^  Jubelband.' 

Van't  Hoff  is  the  son  of  a  Dutch  physi- 
cian, and  was  born  in  Rotterdam,  August 
30,  1852.  He  received  his  early  training 
at  a  high  school  in  his  native  city,  and  at 
seventeen  entered  the  Polytechnic  Institute 
in  Delft.  He  then  studied  at  Leiden,  with 
Kekul6  at  Bonn,  and  with  Wiirtz  in  Paris. 
He  made  the  doctor's  degree  at  the  Univer' 
sity  of  Utrecht,  on  the22d  of  December,  1874. 
In  1876  he  became  decent  at  the  veterinary 
school  in  Utrecht,  and  in  1877  was  called 
to  the  University  in  Amsterdam.    In  1894 
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he  left  Amsterdam  to  accept  a  chair  of 
Physical  Chemistry  at  the  University  of 
Berlin,  which  had  been  foanded  especially 
for  him. 

Van't  HofiTs  contributions  to  science  fall 
into  three  classes  ;  or  we  may  say,  in  brief, 
he  has  done  three  things.  His  earliest  work 
of  importance  had  to  do  with  the  spatial 
arrangement  of  the  atoms  in  the  molecule. 
In  the  same  year  in  which  he  obtained  the 
degree  of  Doctor  of  Philosophy,  he  pub- 
lished a  small  pamphlet  of  eleven  pages, 
which  is  the  beginning  of  all  stereochemis- 
try. In  the  following  year  it  was  enlarged 
to  forty- four  pages,  and  published  in  French 
under  the  title,  '^  La  chimie  dans  I'espace." 
It  was  translated  into  German  two  years 
later,  with  an  enthusiastic  preface  by 
Wislicenus. 

The  attitude  of  Kolbe,  who  utilized  his 
position  to  belittle  not  only  the  work  but 
also  its  author,  is  familiar  to  every  one. 
Indeed,  so  familiar,  that  Kolbe's  reputation 
for  liberality  is  not  materially  increased  by 
the  criticism  ^hich  he  offered  of  this  work. 

Yan't  Hoff  attempted,  in  this  work,  to 
formulate  a  rational  theory  of  the  arrange- 
ment of  the  atoms  in  the  molecules  of  cer- 
tain substances.  Let  us  consider  the  very 
simple  compound  of  carbon  and  hydrogen, 
CH^.  All  the  properties  of  this  substance 
show  that  it  is  a  symmetrical  compound, 
every  hydrogen  atom  bearing  exactly  the 
same  relation  to  the  molecule.  By  what 
possible  geometrical  configuration  in  three 
dimensions  can  this  be  expressed?  Evi- 
dently by  the  regular  tetrahedron,  and  by 
this  alone.  If  we  represent  the  carbon 
atom  as  being  placed  at  the  center  of  a 
regular  tetrahedron,  and  the  four  hydrogen 
atoms  at  the  four  corners,  or  in  the  four 
solid  angles  of  the  tetrahedron,  we  have  a 
perfectly  symmetrical  configuration.  This 
was  pointed  out  by  Van't  Hoff,  and  has 
come  to  be  known  as  the  '  theory  of  the 
tetrahedral  carbon  atom.' 


One  application  of  this  theory  will  serve 
to  show  how  it  has  been  of  service  in  ad- 
vancing our  knowledge  of  organic  substance. 
A  comparatively  large  number  of  com- 
pounds were  known,  which,  in  the  liquid 
state  or  in  solution,  would  rotate  the  plane 
of  polarization  when  a  beam  of  polarized 
light  was  passed  through  them.  In  some 
cases  the  rotation  was  to  the  right,  in  other 
cases  to  the  left.  Further,  it  was  very 
probable  that  for  every  substance  which 
rotates  the  plane  of  polarization  in  one 
direction,  there  is  a  substance  of  the  same 
composition  rotating  the  plane  in  the  oppo- 
site direction.  How  could  these  facts  be 
interpreted  in  terms  of  the  theory  of  the 
tetrahedral  carbon  atom  ? 

Van't  Hoff  pointed  out  that  every  one  of 
these  so-called  optically  active  substances 
contains  a  carbon  atom  in  combination  with 
four  differeiU  atoms  or  groups.  It  is  only 
when  the  four  atoms  or  groups  at  the  solid 
angles  of  the  tetrahedron  are  all  different, 
that  two  configurations  are  possible.  If 
any  two  of  the  atoms  or  groups  are  the  same, 
it  is  impossible  to  construct  two  tetrahedra 
which  shall  differ  from  one  another.  Bat 
if  the  four  atoms  or  groups  are  all  different, 
two  tetrahedra  can  be  constructed  which 
bear  the  relation  to  each  other  of  an  object 
and  its  image  in  a  mirror.  These  two  con- 
figurations represent  the  two  substances 
which  have  the  same  composition,  but  are 
optically  active  in  opposite  senses.  When 
this  theory  of  Hhe  asymmetric  carbon 
atom '  is  applied  to  all  of  the  fiK^ts  known 
concerning  optically  active  substances,  we 
find  that  out  of  the  seven  hundred  optically 
active  compounds,  there  is  only  one  which 
may  be  an  exception  to  it.  But  this  sab- 
stance  is  so  complex  that  its  constitution  is 
far  from  settled. 

This  is  but  one  application  of  the  theoiy 
of  the  tetrahedral  carbon  atom.  This  theory 
has  thrown  entirely  new  light  on  the  mean- 
ing of  isomerism  in  organic  chemistry.    By 
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means  of  it  many  oases  of  isomerism  have 
been  satisfactorily  explained,  whose  mean- 
ing was  entirely  shrouded  in  darkness  be- 
fore the  theory  was  proposed.  By  means 
of  this  theory  large  numbers  of  isomeric  sab- 
stances  have  been  predicted,  and  many  of 
these  have  already  been  discovered. 

The  theory  of  the  space  relations  in  car- 
boa  compoands  has  led  directly  to  a  theory 
of  the  stereochemistry  of  compoands  con- 
taining nitrogen,  and  some  extremely  inter- 
esting and  important  work  has  been  done 
in  the  last  ten  years  upon  this  problem. 
Under  the  guidance  of  these  new  concep- 
tions entirely  new  classes  of  compoands 
have  been  brought  to  light,  and  cases  of 
isomerism  discovered  whose  existence  could 
never  have  been  suspected,  had  not  the 
theory  of  the  tetrahedral  carbon  atom  been 
proposed. 

If  we  look  over  the  field  of  organic  chem- 
istry in  a  broad  way,  it  is  not  too  much  to 
say  that  the  most  important  advance  which 
have  been  made  in  oi^anic  chemistry  in  the 
last  quarter  of  a  century,  have  centered 
closely  around  this  theory  of  the  tetrahedral 
carbon  atom.  If  we  think  only  of  the  appli- 
cations of  the  theory  which  have  been  made 
by  Wislicenus,  Hantzsch,  and  Emil  Fischer, 
we  shall  see  that  it  has  contributed  more  to 
the  advancement  of  our  knowledge  in  this 
field,  than  any  suggestion  since  Kekul6  pro- 
posed the  benzene  hypothesis  which  bears 
his  name. 

In  1878  Yan't  Hoff  published  a  book 
which  \a  but  little  known,  and  which  has  had 
bot  little  direct  influence — '  Ansichten  iiber 
die  organische  Chemie.'  But  this  book  is 
closely  connected  with  his  second  great  con- 
tribution to  chemistry. 

He  attempted  to  develop  a  side  of  organic 
chemistry  which  had  hitherto  received  but 
very  little  attention.  What  would  be  the 
effect  of  dififerent  masses  of  one  substance 
when  allowed  to  act  on  a  given  mass 
of  another  substance?    This  quantitative 


side  of  organic  chemistry  had  been  either 
entirely  neglected,  or  dealt  with  only  as 
affecting  the  yield  which  would  result  from 
the  reaction.  Yan't  Hofif  applied  the  law 
of  Guldberg  and  Waage  to  organic  re- 
actions, and  pointed  out  the  importance 
of  the  study  of  the  dynamics  of  reactions. 
He  studied  the  velocity  with  which  given 
reactions  would  take  place,  and  the  condi- 
tions under  which  equilibria  in  chemical 
processes  were  established.  His  first  results 
were  published  in  his  *!^tudes  de  Dynamique 
Chimique '  in  1884. 

The  work  is  not  simply  experimental. 
Indeed  its  theoretical  side  is  of  the  very 
highest  importance,  since  it  was  shown  here 
that  we  can  apply  thermodynamics  to  chem- 
ical processes.  The  whole  science  of  chem- 
ical dynamics  and  statics  has  acquired  an 
entirely  new  meaning  in  the  light  of  this 
work,  which  has  contributed  more  to  place 
organic  chemistry  on  a  quantitative  basis, 
than  any  investigation  which  has  ever  been 
published.  This  work  was  greatly  enlarged 
and  published  in  1896,  under  the  title  ^  Stu- 
dien  zur  chemischen  Dynamik,'  by  Yan't 
Hoff  and  Cohen. 

The  second  epoch-making  work  of  Yan't 
Hoff  is  much  less  widely  known  than  the 
first.  This  is  due  in  part  to  the  compara- 
tive complexity  of  the  processes  dealt  with, 
and  in  part  to  the  rigorous  mathematical 
treatment  which  he  applied  to  them.  But 
I  believe  that  time  will  show  that  theChemicai 
Dynamics  of  Yan't  Hoff  is  vastly  more  im- 
portant than  his  Stereo-chemistry  in  placing 
chemistry  upon  that  exact  mathematical 
basis,  toward  which  all  branches  of  natural 
science  tend,  as  our  knowledge  of  the  phe- 
nomena becomes  deeper  and  deeper. 

The  third  great  work  of  Yan't  Hoff  still 
remains  to  be  considered.  I  refer  to  the 
relation  which  he  showed  to  exist  between 
the  pressure  of  gases  and  the  osmotic  pres- 
sure of  solutions.  The  genesis  of  this  idea 
has  been  furnished  us  by  Yan't  Hoff  him- 
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self,  in  the  lecture  which  he  was  invited  to 
deliver  before  the  German  Chemical  Society 
in  1894.  As  we  have  seen,  he  was  early 
occupied  with  the  study  of  the  position  of 
atoms  in  space.  From  this  he  was  led  to 
study  the  velocity  of  reactions  and  the  con- 
ditions of  equilibrium  in  chemical  processes. 
But  the  problem  of  afiBnity  was  closely  con- 
nected with  that  of  equilibrium.  As  an 
example  of  affinity  he  studied  the  attrac- 
tion of  salts  for  their  water  of  crystalliza- 
tion. He  found  this  to  be  very  small  and 
adds :  ''  I  had  the  impression  that  even  the 
weakest  chemical  forces  are  very  large. 
*  *  *  The  question  arose  whether  it  is  not 
possible,  in  simpler  cases,  to  measure  the 
attraction  for  water  more  directly  ]  and  for 
this  purpose  the  aqueous  solution  is  the 
simplest  conceivable — much  simpler  than 
the  compound  containing  water  of  crystalli- 
zation. Coming  from  the  laboratory  with  this 
question  in  mind,  I  meet  my  colleague 
De  Yries,  and  his  wife.  He  was  just  at 
that  time  carrying  out  osmotic  investiga- 
tions, and  he  told  me  about  Pfeffer's  deter- 
minations." 

Yan't  Hoff  was  thus  introduced  to  the 
work  of  Pfeffer,  in  which  the  latter  had 
measured  the  osmotic  pressure  exerted  by 
aqueous  solutions  of  a  number  of  substances, 
when  separated  from  the  pure  solvent  by  a 
semipermeable  membrane,  through  which 
the  solvent,  but  not  the  dissolved  substance, 
could  pass.  Van't  Hoff  observed  from 
Pfeffer's  results,  that  the  osmotic  pressure 
exerted  by  any  substance  at  a  constant  tem- 
perature is  proportional  to  the  concentra- 
tion of  the  solution,  and  saw  in  this  an 
analogy  to  Boyle's  law  for  gas-pressure. 
The  gas-pressure  of  a  gas  is  proportional  to 
the  concentration  of  the  gas.  Having  found 
this  one  relation  between  osmotic  pressure 
and  gas-pressure,  he  tested  other  laws  of 
gas-pressure  by  the  osmotic  pressure  of  so- 
lutions, and  found  that  the  law  of  Gay 
Lussac  for  the  temperature  coefficient  of 


gas-pressure,  applies  also  to  the  temperature 
coefficient  of  osmotic  pressure.  These  two 
laws  of  gas-pressure  might  apply  to  the  os- 
motic pressure  of  solutions,  and  still  the  ab- 
solute value  of  the  two  pressures  be  very 
different. 

The  fundamental  question  still  remains  : 
Is  there  any  close  relation  between  the 
actual  pressure  exerted  by  a  gas,  and  the 
osmotic  pressure  exerted  by  a  solution  con- 
taining the  same  number  of  dissolved  par- 
ticles in  a  given  space  as  there  are  gas  par- 
ticles ;  temperature,  of  course,  being  the 
same  in  the  two  cases  ?  Yan't  Hoff  discov- 
ered this  remarkable  fact ;  that  the  gas- 
pressure  exerted  by  a  gas  particle  is  exaeUy 
equal  to  the  osmotic  pressure  exerted  by  a 
dissolved  particle,  concentration  and  tem- 
perature being  the  same  in  the  two  cases ; 
space  playing  a  rdle  with  gases,  which  is 
analogous  to  that  of  the  solvent  with  solu- 
tions. In  a  word,  Avogadro's  law  for  gases 
applies  directly  to  the  osmotic  pressure  of 
solutions.  The  three  fundamental  laws  of 
gas-pressure  thus  apply  directly  to  the  os- 
motic pressure  (^f  solutions. 

This  relation  is,  in  itself,  of  course  very 
interesting.  But  why  is  it  referred  to  as  of 
epoch-making  importance  ?  Partly  because 
of  the  new  light  which  it  throws  on  the 
whole  problem  of  solution.  We  can  apply 
thermodynamics  freely  to  gases,  and  since 
the  laws  of  gases  apply  to  solutions,  we  can 
use  thermodynamics  in  dealing  with  solu- 
tions in  the  same  sense  as  in  dealing  with 
gases.  And  partly  because  it  is  the  forerun- 
ner of  the  most  important  theory  which  has 
been  proposed  in  chemistry  or  in  physical 
chemistry  for  the  last  half- century. 

We  have  stated  that  the  laws  of  gas- 
pressure  apply  to  the  osmotic  pressure  of 
solutions,  and  this  is  true  for  solutions  of 
certain  classes  of  substances.  It  holds  for 
all  of  those  substances  which,  when  in  solu- 
tion, do  not  conduct  the  current  and  there- 
fore do  not  undergo  decomposition.    These 
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Bubetances  are  called  non^eleotrolytes.  Bat 
this  relation  does  not  hold  for  any  sab- 
Btance  which,  when  dissolved  in  water,  con- 
dacts  the  carrent ;  and  this  class,  called  the 
electrolytes,  includes  all  the  acids,  all  the 
bases  and  all  the  salts.  The  exceptions  to 
Yan't  HofiTs  generalization  are  qnite  as 
nnmerous  as  the  cases  which  conform  to 
it ;  and  the  former  are  even  more  interest- 
ing than  the  latter. 

To  account  for  these  exceptions  it  was 
assumed  that  in  aqueous  solutions  of  acids, 
bases  and  salts,  the  molecules  are  more  or 
less  broken  down  or  dissociated  into  ions ; 
the  amount  of  the  dissociation  increasing 
with  the  dilution  of  the  solution.  An  ion  is 
an  atom,  or  group  of  atoms,  charged  either 
positively  or  negatively.  This  su^estion, 
which  has  been  placed  upon  its  present 
quantitative  bases  by  Arrhenius,  is  the  di- 
rect outcome  of  the  analogy  between  the  laws 
of  gas-pressure  and  of  osmotic  pressure, 
pointed  out  by  Yan't  Hoff.  The  theory  of 
electrolytic  dissociation  thus  originated. 

The  importance  of  the  discovery  of  the 
applicability  of  the  gas  laws  to  osmotic 
pressure  can  now  be  seen,  when  we  con- 
sider that  this  relation,  together  with  its  di- 
rect consequence,  the  theory  of  electro- 
lytic dissociation,  are  the  two  corner-stones 
of  modem  physical  chemistry.  Indeed,  the 
physical  chemistry  of  to-day  has  grown  up 
almost  entirely  around  these  two  concep- 
tions. It  is  from  these  two  generalizations, 
directly,  that  Kernst  has  calculated  the 
electromotive  force  of  primary  cells,  and  has 
furnished  us  with  the  first  satisfactory 
theory  of  the  action  of  such  cells.  Btill 
farther,  he  has  gone  into  the  cell  itself  and 
analyzed  its  action,  calculating  the  amount 
of  potential  which  exists  at  the  several 
sources  of  potential,  and  has  shown  that 
molecules  as  such  have  nothing  to  do  with 
the  action  of  the  primary  element ;  only  the 
ions  into  which  the  molecules  dissociate 
coming  into  play. 


These  generalizations  have,  on  the  other 
hand,  entirely  revolutionized  our  concep- 
tion of  chemical  activity.  We  now  know 
that  a  large  majority  of  the  chemical  reac- 
tions with  which  we  have  to  deal,  take  place 
entirely  between  ions ;  atoms  and  mole- 
cules as  such,  playing  no  rdle  whatsoever 
in  the  reaction.  Indeed,  we  have  already 
reached  a  stage  where  it  is  safe  to  say  that 
very  few  chemical  reactions  are  other  than 
ionic ;  and  very  recent  work  makes  it  more 
than  probable  that  atoms  and  molecules 
are  entirely  incapable  of  entering  into  any 
chemical  reaction.  The  chemistry  of  atoms 
and  molecules  is  thus  rapidly  giving  place 
to  the  chemistry  of  ions.  But  space  will 
not  allow  further  applications  of  these  all- 
important  generalizations. 

In  addition  to  these  three  monumental 
pieces  of  work,  any  one  of  which  would 
secure  permanent  fame  for  its  author,  Yan't 
Hoff  has  made  a  number  of  important  con- 
tributions to  science.  His  paper  on  Solid 
Solutions  has  called  attention  to  an  interest- 
ing and  important  class  of  phenomena, 
which  had  never  been  in  any  sense  con- 
nected with  solutions.  And  the  activity 
which  characterized  the  earlier  years  of  his 
life  still  manifests  itself  to  an  unusual  de- 
gree. This  is  seen  in  the  number  and 
nature  of  the  investigations  which  are  com- 
ing from  his  laboratory  in  Berlin,  and  in 
the  volumes  which  are  appearing  from  his 
pen. 

If  we  take  into  account  the  nature  and 
significance  of  the  entire  work  of  this  re- 
markable man,  it  seems  quite  safe  to  pre- 
dict that  he  will  be  regarded  in  the  future 
as  occupying  a  place  in  the  same  rank  with 
men  like  Pasteur  and  Yirchow,  Helmholtz 
and  Kelvin. 

The  celebration  in  Rotterdam  in  honor 
of  the  first  twenty-five  years  during  which 
Yan't  Hoff  has  worked  for  pure  science,  is  a 
memorable  event  especially  in  the  history 
of  modern  physical  chemistry.     There  were 
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present  such  meu  as  Ostwald,  Koozeboom, 
Lobry  de  Bruyn,  Spring,  Lorenz,  Gold- 
schmidty  Du  Bois,  Bredig,  Ikeda,  Daw- 
son, De  Hemptinne,  HoUemaD,  Jorissen, 
Beicher,  Var  Laar,  Wind,  Cohen,  Meyer- 
hoffer,  and  many  others ;  including  a  large 
number  of  his  students  and  friends. 

The  Burgermeister  of  Rotterdam  made 
an  address  of  welcome,  which  was  followed 
by  a  second  address  by  Ostwald.  Telegrams 
were  received  from  all  parts  of  Europe,  and 
cablegrams  from  America,  Japan  and  Java ; 
extending  congratulations  to  Yan't  HofT. 
Cohen,  who  was  for  a  long  time  Yan't  HofTs 
assistant  in  Amsterdam,  prepared  and  pre- 
sented to  Yan't  HofT  a  biographical  sketch 
of  the  life  of  the  latter,  while  Meyerhoffer 
presented  the  '  Jubelband. ' 

A  word  in  conclusion  in  reference  to  this 
volume.  Some  two  years  ago  a  printed  slip 
was  sent  to  all  who  had  worked  with  Yan't 
Hoff,  inviting  them  to  contribute  an  original 
investigation  to  a  volume  which  would  be 
published  and  presented  to  Yan't  Hoff  on 
the  twenty-fifth  anniversary  of  the  day  on 
which  he  received  his  degree  of  Doctor  of 
Philosophy.  A  short  time  before  the  vol- 
ume was  published  we  were  notified  that  it 
would  appear  as  an  extra  volume  of  the 
Zeitschrift  fur  physikalische  Chemie. 

It  has  thus  appeared  as  volume  31  of 
this  Journal  and  is  known  as  the  '  Jubel- 
band fiir  J.  H.  Yan't  Hoff.'  Outside  of  its 
personal  interest  to  those  who  have  sent 
contributions,  and  of  its  scientific  value, 
it  has  a  linguistic  interest.  It  contains 
papers  in  four  languages :  German,  English, 
French,  and  Dutch.  The  papers  are  evi- 
dently published  in  the  languages  in  which 
they  were  written  by  the  contributors.  The 
volume  contains  twenty-six  papers  in  all, 
most  of  them  from  Germany  and  Holland, 
but  there  are  a  few  from  England  and  two 
from  America. 

Thus  was  celebrated  the  first  quarter  of 
a  century  of  activity  of  this  most  brilliant 


man.    The  history  of  men  of  science  has 

few  such  records. 

Harrt  C.  Jones. 
Chemical  Labobatoby, 

Johns  Hopkins  Univbbsity, 
February  2,  1900. 


THE  MEETING  OF  NA  TUBA  LISTS  A  T  CHICA  QO. 

In  response  to  a  call  issued  December  8, 
1899,  and  signed  by  Professors  C.  R.  Barnes, 
H.  H.  Donaldson,  8.  A.  Forbes,  W.  A.  Locy 
and  Jacob  Eeighard,  about  thirty  natural- 
ists of  the  Central  States  met  at  the  Hall 
Biological  Laboratory,  on  Thursday  and 
Friday,  December  28th  and  29th.  Among 
those  present,  in  addition  to  the  Chicago 
naturalists,  were  Professors  Burrill,  Kofoid 
and  Smith,  of  the  University  of  Illinois;  J. 
G.  Needham,  of  Lake  Forest ;  H.  V.  Neal ; 
of  Knox  College ;  Birge,  of  Wisconsin ; 
Lee,  Nachtrieb  and  Sigerfoos,  of  Minnesota ; 
H.  L.  Osborne,  of  Hamline  University  ; 
Nutting,  of  Iowa  ;  Eigenmann,  of  Indiana 
and  Beighard  and  Jennings,  of  Michigan. 
Professor  Donaldson  presided  at  all  the 
meetings  and  at  the  dinner. 

Thursday  morning  and  Friday  morning 
and  afternoon  were  devoted  to  the  reading 
of  papers.  Twenty- five  titles  were  an- 
nounced; but  five  of  these  were  omitted 
through  the  absence  of  the  naturalists  who 
announced  them  or  through  lack  of  time. 
Thursday  afternoon  was  devoted  to  a  dis- 
cussion on  *'  Methods  and  Results  of  Limno- 
logical  Work . '  Professors  Birge  and  Kofoid 
opened  the  discussion,  in  which  Professors 
Beighard,  Nachtrieb,  Eigenmann,  Osborn 
and  Davenport  also  took  part.  The  papers 
of  Professors  Birge  and  Kofoid  follow  this 
report.  On  Thursday  evening  a  dinner 
was  held  at  the  Quadrangle  Club,  and  was 
attended  by  thirty  persons.  After  the 
dinner  the  question  of  organization  was 
considered.  Since  the  American  Society  of 
Naturalists  simultaneously  meeting  at  New 
Haven  had  neither  rejected  nor  adopted  the 
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proposition  that  a  branch  or  section  of  the 
American  Naturalists  shonld  be  authorized 
to  hold  meetings  in  the  Central  States,  but 
had  appointed  a  committee  to  consider  the 
matter,  it  was  decided  not  to  organize.  A 
committee  consisting  of  Professors  Rieg- 
hard,  Locj  and  Nachtrieb  was  instructed  to 
nominate  five  naturalists  who  should  have 
diarge  of  all  arrangements  for  a  second 
meeting  and  should  report  at  that  meeting 
recommendations  for  a  permanent  organi- 
lationand  for  the  establishment  of  relations 
with  the  American  Society  of  Naturalists. 
The  committee  subsequently  elected  con- 
sists of  Professors  Birge,  President ;  Barnes, 
Lee,  Nutting  and  Davenport,  Secretary. 

Abstracts  of  the  papers  read  at  the  meet- 
ing follow  : 

Twmd  eoUeeting  at  Cold  Spring  HarboVf  Long 

htand,     Chas.  P.  Sioebfoos. 

During  the  summers  of  1898-99  fairly 
complete  records  of  townet  collecting  were 
kept  at  the  Laboratory  of  the  Brooklyn  In- 
stitute.  Cold  Spring  Harbor  is  so  far  from 
the  open  sea  that  larval  and  other  transi- 
tory pelagic  forms  are  never,  perhaps,  swept 
in  by  winds  and  tides  from  the  outside. 
This  is  an  advantage  in  many  cases,  be- 
cause it  enables  the  collector  to  say  that 
certain  forms  found  there  live,  thrive  and 
breed  locally. 

As  elsewhere,  the  day  collections  are  less 
varied  and  abundant  than  those  made  in 
the  night-time.  In  the  former  are  present 
the  mednsse  of  various  hydroids  (Podo- 
wryne,  Bougainvillea,  Perigonimus,  Obeliaf 
etc.);  ctenophores( ifnemtopntf) in  all  stages ; 
starfish  larvae ;  pelagic  fish  eggs  ;  and  many 
other  forms  found  less  frequently  or  espe- 
cially at  night.  In  the  night-time  there 
are  present,  in  addition  to  the  above,  great 
numbers  of  copepods  (mostly  of  a  species 
of  Aeartia),  many  of  its  individuals  parasi- 
tized by  Apohlema  ;  larvse,  in  various  stages, 
o^lSqaHHaj  decapods  and  other  crustaceans  ; 


adult  Dtastylus,  Mysis,  OammaruSy  etc.;  the 
larvaB  of  various  molluscs  (  Ostrea,  Orepidula, 
Bulla);  and  many  other  forms  found  less 
frequently.  One  of  the  most  interesting 
finds  consisted  of  a  few  specimens  of  tor- 
naria  larvae,  apparently  belonging  to  an 
undescribed  species  of  Balanoglossus  found 
at  Cold  Spring  Harbor. 

On  the    motor    reactions    of  Flagellaia    and 

OUiata.     H.  S.  Jbnnings. 

Previous  work  had  shown  that  the  aggre- 
gations of  Paramecia  in  certain  chemicals, 
in  regions  of  optimum  temp)erature  and  the 
like,  as  well  as  their  avoidance  of  certain 
agents,  are  due  to  a  motor  reflex  of  essen- 
tially the  same  character  as  the  motor  re- 
flexes so  well  known  in  higher  organisms. 
This  reflex  consists  in  swimming,  when 
stimulated,  toward  a  structurally  defined 
end  and  turning  toward  a  structurally  de- 
fined side,  whatever  the  nature  or  position  of 
the  stimulating  agent.  The  paper  presented 
a  study  of  a  number  of  flagellates  and  cili- 
ates,  to  determine  whether  such  a  motor 
reflex  is  common.  It  showed  that  Chilo' 
monaSj  Euglena,  LoxophyUumj  Colpidium,  Mi- 
eroihoraXf  Dileptus,  Loxodes,  Prorodon^  Stentor, 
Spirostmnumf  Bursaria,  Oxytricha  and  some 
others  respond  to  many  stimuli  by  a  reflex 
essentially  similar  to  that  of  Paratneeium. 
It  seems  probable  therefore  that  the  so- 
called  chemotaxis,  thermotaxis,  tonotaxis, 
and  the  like  of  these  groups  of  organisms 
are  in  general,  as  in  Paramecium^  produced 
through  such  a  reflex.  Whether  this  reflex 
plays  a  part  in  phototaxis,  electrotaxis  and 
geotaxis  hsis  not  been  shown.  The  paper 
showed  also  that  many  of  these  organisms 
are  much  more  sensitive  at  their  anterior 
ends  than  elsewhere  on  the  body,  and 
brought  out  a  number  of  facts  in  regard  to 
the  reactions  to  localized  stimuli. 

Notes  on  the  occurrence  of  Uroglena  in  the 
Lafayette  water  supply.  Severance  Buk- 
RAGB,  Purdue  University. 
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UrogUna  is  one  of  the  organiBms  that  has 
become  of  interest  to  engineers  and  biolo- 
gists on  account  of  the  disagreeable  oily  or 
fishy  taste  and  odor  imparted  by  it  to  water 
supplies.  It  is  apt  to  occur  in  the  clearest 
and  purest  waters.  The  Lafayette  supply 
is  derived  from  driven  wells  in  the  bed  of 
the  Wabash  river,  and  before  reaching  the 
reservoir  is  a  most  excellent  and  inoffensive 
water.  This  reservoir,  however,  being  un- 
covered, furnishes  an  admirable  opportunity 
for  the  growth  of  any  organism.  It  seems 
probable  that  several  small  ponds — so-called 
lakes — ^that  lie  within  a  few  hundred  feet  of 
the  reservoir,  serve  as  culture  beds  for  the 
UrogUna^  and  the  reservoir  may  become  in- 
oculated by  means  of  birds  and  other  agents. 
Uroglena  may  be  found  in  some  one  of  these 
ponds  at  almost  any  time.  The  Lafayette 
reservoir  was  infested  with  this  organism  in 
the  late  summer  and  early  fall  of  1896,  and  it 
has  reappeared  quite  regularly  ever  since,  in 
the  warm  weather.  The  species  of  Uroglena 
occurring  here  corresponds  fairly  well  with 
U.  Americana  (Calkins),  as  described  in 
Massachusetts  State  Board  of  Health  Re- 
port, 1891. 

It  was  not  the  purpose  of  the  paper  to 
bring  out  any  new  facts  in  regard  to  the 
organism  Uroglena,  but  merely  to  record  its 
rather  regular  appearance  in  Lafayette. 

Remarks  on  a  series  of  wax-models,  iUttstrat' 
ing  cleavage  stages  in  Crepidula.  Thomas 
G.  Lee. 

The  models  shown  were  made  by  Mr. 
B.  Eric  Dahlgren,  one  of  Dr.  Lee's  students, 
at  his  laboratory  at  Minneapolis.  Mr. 
Dahlgren  seems  especially  fitted  to  do  this 
sort  of  work,  if  there  is  a  demand  for  it. 

Spermatogenesis  in    Hybrid  pigeons,     M.    F. 

GriYER. 

Hybrid  pigeons  exhibit  several  abnormal- 
ities in  spermatogenesis.  These  are  most 
marked  in  the  sterile  hybrids.  In  such,  the 
first  thing  to  strike  the  attention  is  a  curious 


bead-like  varicosity  about  the  middle  of  the 
spermatozoon  head.  In  the  development  of 
such  spermatozoa  the  nucleus  does  not 
elongate  completely,  as  it  does  normally,  to 
form  the  head  ;  consequently,  at  one  point 
there  remains  a  sort  of  vesicle  correspond- 
ing in  position  to  the  original  nucleus  before 
the  ends  pushed  out  to  form  the  long  head. 
Some  of  the  sterile  birds  showed  also  a 
marked  degeneration  of  the  germinal  cells. 
In  some  cases  no  spermatozoa  were  matured 
and  many  of  the  cells  had  degenerated. 
Often  deeply -staining  masses  of  protoplasm 
each  with  a  large  central  vacuole  were 
present.  In  both  sterile  and  fertile  hybrids 
there  was  much  variation  in  cell  division. 
Inequalities  in  chromatin  distribution  were 
common  and  multipolar  spindles,  abundant. 
The  nuclei  of  the  spermatogonia  contained 
sixteen  chromosomes,  which  is  the  regular 
number.  In  normal  primary  spermatocytic 
there  are  eight  large  ring  chromosomes, 
each  apparently  being  equivalent  to  two  of 
the  spermatogonial  type,  but  in  the  hybrids 
there  were  often  more  than  eight.  Some- 
times there  were  as  high  as  sixteen  small 
rings,  in  which  case  a  doubling  of  the 
chromosomes  had  evidently  not  occurred. 
When  sixteen  chromosomes  were  present  in 
the  spermatocytes  they  were  usually  located 
on  two  spindles,  eight  to  a  spindle.  Fre- 
quently both  large  and  small  rings  were 
present.  These  peculiarities  in  chromo- 
some formation  may  point  perhaps  to  a  ten- 
dency in  the  chromatin  of  each  parent 
species  to  retain  its  individuality.  If  such 
is  the  case,  then  in  those  cells  with  two 
spindles  each  bearing  eight  chromosopies,  it 
is  evident  that  after  division,  some  of  the 
new  cells  will  have  chromatin  from  only  one 
of  the  original  parent  species  and  some,  from 
the  other.  Some  of  the  spermatozoa,  there- 
fore, will  bear  chromatin  from  one  only  of 
these  species.  It  is  a  well-known  fiact  that 
the  ofispring  of  hybrids  are  extremely  vari- 
able, a  portion   of  these  variations  being 
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usually  in  the  form  of  reversions  to  one  or 
the  other  of  the  parent  species.  The  possi- 
bility presents  itself  then,  that  this  rever- 
sion may  be  due  to  the  persistence  of  the 
chromatin  of  only  one  species  in  one  or  both 
of  the  germ  cells.  Carrying  the  conception 
still  further,  the  other  variations  in  the  off- 
spring of  hybrids  may  be  due,  perhaps,  to 
the  varying  proportions  of  the  chromatin  of 
each  species  in  the  mature  germ  cells. 

T^  ^g  of  the  Stiehostemma.  C.  M.  Child. 
During  the  autumn  of  1899  a  species  of 
Stiekodemmaj  probably  S,  asensoriatum  Mont- 
gomery, was  found  in  great  abundance  in  a 
park  lagoon  in  Chicago.  In  this  small 
firesh- water  nemertean,  the  gonads  occupy 
the  position  usual  in  nemerteans,  t.  e.,  be- 
tween the  diverticula  of  the  intestine. 
The  animal  is  hermaphroditic  and  probably 
more  or  less  completely  protandric,  though 
spermatozoa  are  often  found  in  the  same 
gonads  with  ripe  eggs.  The  gonad  is  in  the 
form  of  a  follicle,  which  is  lined  with  the 
germinal  syncytium.  The  portion  of  the 
syncytium  which  is  to  form  the  egg,  contain- 
ing one  nucleus,  bulges  out  into  the  cavity 
of  the  follicle  and  grows  in  size  so  that  the 
foUlcle  is  filled.  It  remains  attached  to  the 
remainder  of  the  germinal  mass  by  a  pedicle, 
and  yolk  spheres  are  formed  not  only 
within  the  limits  of  the  oocyte  itself  but 
also  in  the  protoplasm  about  the  pedicle. 
Ab  the  oocyte  grows,  the  greater  portion  of 
the  germinal  protoplasm  appears  to  pass 
into  it  and  all  or  nearly  all  of  the  germinal 
nuclei  disappear  leaving  a  single  oocyte  in 
the  gonad.  Sometimes  two  oocytes  instead 
of  one  are  formed  in  one  gonad.  The 
growing  oocyte  forms  a  membrane  about 
itself,  but  the  stalk  remains  until  the  egg  is 
laid,  when  it  is  broken  off  and  the  mem- 
brane, which  swells  rapidly  under  the  ac- 
tion of  water,  closes  over  this  portion  of  the 
oeQ  also.  Thus  the  oocyte  does  not  become 
a  diatinot  cell  until  the  moment  of  laying. 


The  pore  of  the  gonad  is  apparently  not 
preformed,  appearing  at  the  time  of  laying. 
As  it  is  very  small  the  egg  is  greatly  de- 
formed in  its  passage,  but  its  protoplasm  is 
so  fluid  that  it  flows  out  easily,  in  a  fine 
stream,  all  except  the  nucleus,  which  often 
appears  to  block  the  way  for  a  moment  and 
then  pops  out  suddenly.  After  laying  the 
egg  soon  assumes  a  spherical  form  and  the 
membrane  swells -to  a  considerable  thick- 
ness. Eggs  are  laid  normally  in  strings 
somewhat  less  in  length  than  the  body  of 
the  worm,  and  containing  two  rows  of  eggs 
in  a  considerable  amount  of  slime  secreted 
by  the  skin,  and  attached  to  plants,  etc. 

Self-fertilization  may  occur  (probably 
occurs  normally  in  many  cases)  and  is  fol- 
lowed by  normal  development.  Almost 
immediately  after  fertilization  the  whole 
surface  of  the  egg  becomes  roughened  in 
consequence  of  ectoplasmic  activity,  and 
soon  accumulations  of  liquid  appear  be- 
tween the  egg  and  the  membrane.  Various 
changes  of  form  occur  during  the  formation 
of  the  two  polar  bodies,  and,  the  vitelline 
membrane  being  absent,  amoeboid  proc- 
esses of  the  ectoplasm  appear  at  many 
points.  Soon  after  their  formation  the 
polar  bodies  begin  to  enlarge  and  become 
transparent,  and  before  the  first  cleavage 
is  completed  they  have  usually  disappeared. 
In  the  manner  of  their  degeneration  they 
resemble  very  closely  injured  or  unripe  eggs 
which  die  in  the  water.  These  increase  in 
size  very  rapidly  and  become  vacuolated 
and  soon  the  yolk  becomes  liquid  and  dis- 
appears. 

Just  before  and  during  the  first  cleavage 
pseudopodia-like  outgrowths  of  the  ecto- 
plasm are  abundant  in  the  region  of  the 
cleavage-furrow.  The  ectoplasm  is  clearly 
continuous  between  the  cells. 

In  the  resting  two-cell  stage,  again  in  the 
four-cell  stage,  and  between  adjacent  cells 
in  subsequent  stages  temporary  cavities  ap- 
pear which  are  filled  with  liquid.     These 
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increase  in  size  and  finally  collapse,  often 
opening  distinctly  tp  the  exterior.  The  next 
division  begins  almost  immediately  after 
their  collapse.  The  excretion  of  fluid  daring 
maturation  and  fertilization,  the  tendency 
to  vacuolation  of  the  protoplasm  observable 
in  the  polar  bodies  and  injured  eggs  and  the 
accumulation  of  fluid  in  temporary  inter- 
cellular cavities  during  cleavage  are  proba- 
bly, as  Kofoid  suggests  concerning  similar 
phenomena  in  pulmonates,  etc.,  connected 
with  life  in  fresh  water.  The  cleavage  is 
spiral. 

Omceming  Cotylogaster  ocddentalis  «p.  nov. 
Preliminary  notice.  W.  8.  Nichersoi^. 
An  American  representative  of  the  trem- 
atode  genus  Cotylogaster  occurs  in  the  Mis- 
sissippi valley  parasitic  in  the  'sheeps- 
head.'  The  animal  is  from  8-10^  mm. 
long.  The  anterior  proboscis-like  part  of 
the  body  is  terminated  by  a  five-lobed  disk 
surrounding  the  mouth.  The  ventral  sur- 
face bears  a  compound  sucker  composed  of 
from  132-144  acetabula  of  which  from  31  to 
34  form  a  median  longitudinal  row  of  trans- 
versely elongated  grooves;  the  remaining 
lOQ-110  are  in  a  single  row  surrounding 
the  median  series.  These  are  rounded  or 
elliptical  in  outline  and  not  definitely  ar- 
ranged with  respect  to  the  members  of  the 
median  row.  Marginal  organs  are  present. 
From  the  dorsal  surface  near  the  pos- 
terior end  rises  a  broad  conical  elevation. 
The  excretory  pore  is  at  the  base  of  this 
cone  between  it  and  the  posterior  margin  of 
the  sucker.  The  genital  aperture  is  me- 
dian, in  front  of  the  margin  of  the  sucker. 
A  penis  is  lacking :  the  testes  are  two  in 
number  posterior  to  the  ovary.  The  ovary 
is  smaller  than  the  testes  and  on  the  left  of 
a  median  plane.  The  shell  gland  is  an- 
terior to  the  ovary,  difl^use.  The  vitellaria 
are  a  pair  of  elongated  laterally  placed 
oords  of  tissue.  The  eggs  are  numerous, 
spheroidal,  destitute  of  yolk  cells.    When 


discharged  they  contain  a  fully  formed  em- 
bryo with  unforked  intestine  and  simple 
subterminal  sucker  at  posterior  end.  The 
body  of  the  embryo  is  covered  in  part  by  a 
simple  epithelium  bearing  distinct  tufto  o{ 
cilia. 

Studies  in  Earthworm  Cfdorogogue.  W-  J. 
Bice.    Bead  by  title. 

A  demonstration  of  slides  illustrating  the  Com' 

pound  Oosphere  of  Albugo  blitij  as  published 

in  the  Botanical  Oazette,  September  and   Oe- 

tober,  1899,     F.  L.  Stevens. 

The  simultaneous  mitoses  of  the  oogonial 

nuclei,    the    multinucleate    oosphere    and 

antheridial  tube,    the  extrusion  of  many 

male  nuclei  into  the  oosphere,  the  fusion  of 

the  male  and  female  sexual  elements  in 

pairs  to  form  about  fifty  fusion  nuclei  as 

well  as  the  new  cell  organ,  the  coenoeentrum 

were  abundantly  illustrated  by  slides.     The 

peculiar  feature  of  this  work  lies  in  the  fact 

that  while  this  species  presents  a  compound 

oosphore  and  a  multiple  fertilization,  other 

related  species  seem  to  show  only  a  simple 

oosphere  and  a  simple  fertilization. 

Oametes  and  OamMangia  of  the  PhyeomyceUs. 
B.  M.  Davis.     Bead  by  title. 

Suggestions  toward  a  classification  of  plant 
societies  based  on  topographic  develapment, 
H.  C.  OowLES.     Bead  by  title. 

The  early  stages  of  development  of  ventral  nerves 
in  Oycbstomes  and  Selachians,  H.  V .  Neal, 
Knox  College. 

Problem — Is  there  a  difference  in  the 
modes  of  development  of  ventral  nerves  in 
the  lower  and  the  higher  vertebrates?  In- 
vestigators differ  in  their  results.  Obser- 
vations on  embryos  of  Squalus  and  Petro- 
myzon  preserved  and  stained  by  the  raw 
Both-Pyrogallic  acid  method  have  given 
some  positive  results,  while  such  methods 
as  the  Golgi,  Oold  Chloride,  Corrosive  Sub- 
limate, Palladium  Chloride  and  others  fail, 
in  the  early  stages  when  the  nerves  are  first 
formed.     The    raw   Both-Pyrogallic    acid 
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method  is  advantageous  in  staining  deeply 
cell  boundaries  and  axis  cylinder  processes 
in  early  stages.  The  results  obtained  by 
the  use  of  this  method  are:  1.  Ventral 
nerves  in  Squalus  and  Petromyzon  embryos 
arise  primarily  as  axis  cylinder  processes  of 
cells  lying  in  the  ventral  horn  of  the  neural 
tnbe.  2.  There  are  secondarily  added  to 
these  processes  cells  from  two  sources :  (a) 
cells  which  have  migrated  out  from  the 
neural  tube  in  the  region  of  the  root  of  the 
nerve ;  and  (6)  cells  from  the  mesenchyma 
through  which  the  nerve  passes.  At  first 
^hcBC  cells  take  a  peripheral  position  with 
reference  to  the  bundle  of  axis  cylinder  proc- 
esses (s  nerve  fibers),  but  in  later  stages 
they  migrate  into  the  midst  of  these  proc- 
esses: 3.  The  cells  thus  added  second- 
arily to  the  nerves  do  not  form  nerve  fibers 
as  has  been  held  by  several  investigators, 
bnt  form  simply  the  primitive  or  Schwann's 
sheath.  The  nerve  fibers  are  from  their 
beginnings  the  processes  of  cells  lying  in 
the  ventral  wall  of  the  neural  tube  as  stated 
above.  The  mode  of  development  of  the 
medullary  sheath  has  not  been  determined. 

Thus  the  ventral  nerves  of  these  Anam- 
niote  forms  differ  in  their  development  from 
the  same  nerves  in  Amniota  only  in  deriving 
some  of  the  sheath  cells  from  the  neural 
tnbe.  The  sheath  cells  in  Amniota  appear 
to  be  derived  wholly  from  the  mesenchyma 
(His,  Kolliker  and  others). 

The  conclusions  of  Balfour,  von  Wijhe, 
Bohm,  Beard,  Kupffer  and  others,  that 
cells  migrate  from  the  neural  tube  into  the 
ventral  nerves  of  Amniote  embryo  is  thus 
confirmed.  The  inference  that  these  cells 
form  the  nerve  fibers  is  not  correct. 

On  the  existence  of  accessory  optic  vesides, 
based  on  new  observations,  W.  A.  Loot. 
Bead  by  title. 

.New  observations  on  the  primary  segments  of 
the  vertebrate  head.     Charles  Hill. 
This  was  presented  by  Dr.  Looy. 


Hie   development  of   the  adhesive   organ  and 

hypophysis  in  Amia,      Jaoob  Beighabd. 

(In  conjunction  with  Miss  Phelps  and 

Mr.  Mast.) 

An  account  of  the  development  of  the 
adhesive  organ  appeared  in  the  report  of 
the  New  York  meeting  (1898)  of  the  Amer- 
ican Morphological  Society,  published  in 
Science.  The  hypophysis  develops  as  an 
ectoblast  thickening  connected  with  the  an- 
terior neuropore  and  lying,  in  early  stages, 
between  the  neuropore  and  adhesive  organ. 
Its  subsequent  history  does  not  differ  essen- 
tially from  that  described  for  other  verte- 
brates by  Haller.  It  is  at  no  time  con- 
nected with  the  entoblast,  and  unlike  the 
hypophysis  of  Acipenser,  does  not,  there- 
fore, afford  support  to  Kupffer's  interpreta- 
tion of  the  hypophysis  as  a  paleostome. 

ExhibiHon  of  figures  for  a  Normentafel  of 
Amia  with  an  account  of  methods  of  photo- 
graphing  the  embryo.  Jacob  Bbiohard. 
The  method  consists  in  the  use  of  a 
long  focus  lens  (80  mm.  projection  lens 
of  Leitz) ,  together  with  a  long  camera^ 
the  large  photomicrographic  camera  of 
Zeiss — ^attached  to  the  wall  vertically. 
This  arrangement  allows  of  great  focal 
depth,  together  with  a  magnification  of 
10-20  diameters.  The  microscope  stands 
on  a  base-plate  provided  with  leveling 
screws.  Focusing  at  a  distance  is  accom- 
plished with  a  device  which  works  the 
coarse  adjustment.  Beflectors  for  regula- 
ting the  intensity  of  the  shadows  and  a 
means  of  marking  the  embryo  in  order  to 
obtain  a  sharp  focus  were  described. 

2%«  breeding  habits  of  Amia.    Jacob  Bbio- 
hard. 

The  nests  are  premeditated  structures 
and  are  prepared  sometime  in  advance  of 
spawning  by  the  male  fish,  by  biting  or 
tearing  away  the  bottom  vegetation.  They 
are  not  accidental,  or  mere  concomitants  of 
the  act  of  spawning.    They  may  be  near  or 
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remote  from  one  another  according  to  the 
character  and  extent  of  the  available  bot- 
tom. Spawning  is  intermittent  and  usnally 
covers  a  period  of  several  hours. 

NoteB  on  a  Dakota  AxohU,  H.  L.  Obbornb. 
A  new  Axolotl  was  found  in  March,  1899, 
in  Amenia,  North  Dakota,  an  occurreDce 
farther  north  than  heretofore  known.  The 
body  proportions  are  those  of  an  Amblystoma. 
lis  total  length  is  312  mm.  It  possesses  the 
following  larval  characters  different  from 
previously  known  AxoloUa :  (a)  a  dorsal  fin 
beginning  on  the  level  of  the  second  body 
ring,  8  mm.  high,  running  around  the  ab- 
domen to  the  cloaca ;  (6)  a  smooth  area  of 
the  skin  on  each  side  of  this  in  the  dorsal 
region  ;  (e)  a  skin  beyond  the  smooth  area 
in  the  trunk  region  minutely  warty-rough- 
ened, and  marked  with  scattered  circular 
dark  spots;  (d)  eyes  located  one-fifbh  of 
the  distance  from  the  angle  of  the  mouth  to 
the  origin  of  the  third  gill ;  (e)  the  longest 
of  the  three  gills  as  long  as  the  head ,-  (/) 
the  gills  all  broadly  spatulate  and  flattened 
and  the  margin  divided  distally .  The  follow- 
ing characters  of  the  adult  are  present :  (a) 
all  the  four  limbs  are  completely  formed; 
(6)  the  lungs  are  fully  developed ;  (c)  the 
oviducts  are  much  enlarged  and  filled  with 
eggs  ready  for  deposition .  Characters  of  the 
skin,  the  size  and  form  of  the  gills  distin- 
guish it  from  either  the  Mexican  form  or 
from  the  Siredon  liehenoides  of  Baird  and 
Oirard  from  New  Mexico. 

The  degeneration  of  the  eyes  of  the  cave  Sakt' 
mandera.     C.  H.  Eigbnmann. 
Will  be    published    shortly    in    full   in 
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The  arrangement  of  the  single  and  twin  cones  in 
the  retina  of  fishes.     C.  H.  Eigenmann. 
Will  be  published  shortly  in  The  Amer- 
ican Naturalist, 

Notes  on  (he  Natural  History  of  Polyodon,  C.  A. 

KOFOII). 


In  tiie  Illinois  Biver  and  its  adjacent 
waters,  Polyodon  is  pelagic  in  habit.  Its 
food  is  typical  plankton,  chiefly  Entomos- 
traca  and  the  larger  Botifera  and  Protozoa, 
with  no  evident  admixture  of  bottom  rub- 
bish or  sedentary  organisms.  In  swimming 
the  mouth  is  held  wide  open,  without  the 
rhythmical  respiratory  movements  common 
in  most  fishes,  though  it  is  occasionally 
closed  energetically.  The  plankton  is  thus 
strained  from  the  water  by  the  long  gill- 
rakeri^,  and  Polyodon  is  a  living  plankton 
net.  The  fish  was  never  observed  to  uBe  the 
bill  to  stir  up  the  bottom  or  in  any  mechan- 
ical way.  It^quickly  perceives  plankton  or 
ground  fish  added  to  the  water  of  the  tank, 
and,  when  feeding,  circles  repeatedly  over 
the  same  path,  at  times  dragging  the  lower 
fins  u{)on  the  bottom.  The  bill  isabundantly 
supplied  with  sensory  structures  and  serves 
as  an  expanded  sense  organ  and  not  as  a 
mechanical  aid  in  feeding. 

On  PUUydorina  caudata.     C.  A.  Kofoib. 

This  new  genus  of  the  Volvocidae  has 
been  found  in  the  Mississippi,  Illinois  and 
Wabash  basins  in  summer  and  fall  months. 
It  consists  of  a  plate  of  16  or  32  similar 
biflagellate  cells  arranged  in  a  horse-shoe 
shaped  ccenobium,  which  bears  at  its  pos- 
terior end  3  or  5  tails  formed  of  the  matrix 
and  sheath.  The  two  faces  are  exactly 
alike,  alternate  cells  upon  either  face  pre- 
senting the  flagella  to  the  surface.  The 
plate  is  slightly  twisted  in  a  left  spiral  and 
the  rotation  of  the  colony  in  locomotion  is 
predominantly  from  right  over  to  left.  The 
polarity  of  this  genus  is  the  most  pronounced 
in  the  family  being  structural  as  well  as 
physiological.  The  two  transverse  axes 
are  also  established  though  their  poles  are 
not  differentiated.  Asexual  development 
is  similar  to  that  of  Eudorina  with  a  subse- 
quent flattening  of  the  ellipsoidal  ooenobium 
and  an  intercalation  of  the  cells  of  the  two 
sides.    Sexual  development  not  known. 
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YoiriaJtion  in  the  sea  anemone  Sagartia  Lucioe. 

Gebtbudb  C.  Davenport. 

Sargartia  LucUb  is  conspicaonBly  marked 
by  a  varying  number  of  orange  colored 
bands  which  run  longitudinally.  These 
orange  bands  were  counted  in  751  individ- 
nalB  at  Gold  Spring  Harbor.  Their  number 
Tvied  from  0-20.  The  largest  proportion 
had  12  stripes.  Secondary  maxima  occurred 
at  8,  4,  1  and  16,  Longitudinal  division 
was  observed  in  which  the  twelve  stripes 
were  apportioned  to  the  two  resulting  in- 
dividuals as  follows :  9-3 ;  4-8  ;  5-7.  Also 
eaeh  divisions  as  3-3;  7-1  were  noted. 
Hence  the  variation  in  the  number  of  stripes 
is  dependent  upon  fission.  Division,  so  far 
as  observed,  was  aboral-oral  and  was  usually 
accomplished  within  of  24  hours.  By  feeding 
to  repletion,  division  already  begun  could  be 
delayed,  even  apparently  prevented.  When 
eat  longitudinally  into  halves  regeneration 
was  rapid.  Even  small  fragments  artificially 
obtained  reproduced  normal  individuals. 
Normal  division  was  observed  only  in  di- 
glyphic  types.  Monoglyphic  individuals  are 
plentiful  and  occur  as  the  result  of  division  of 
diglyphio  forms.  Basal  budding  and  frag- 
mentation are  believed  to  be  very  common 
method  of  multiplication  of  this  species. 

VariatUm  studies  an   Pectinaiella    magnifica, 

C.  B.  Davenport. 

The  number  of  spines  on  the  statoblasts 
of  PeetinateUa  from  Chicago  was  counted  in 
over  800  cases.  The  law  of  distribution  of 
frequencies  was  deduced  by  quantitative 
methods.  The  skewness  is  positive,  that  is 
there  is  an  excessive  tendency  toward  large 
numbers.  This  fact  of  variation  in  the  form- 
unit  agrees  with  the  fact  that  the  other  races 
of  PeetinateUa  magnifica  and  the  other  species 
of  the  genus  have  a  larger  modal  number  of 
spines.  The  ontogenetic  causes  of  the  vari- 
ation and  of  abnormalties  was  considered. 

C.  B.  Davenport. 

Secretary. 


SOME  OF  THE  PROBLEMS  OF  LIMNOLOGY* 

If  the  object  of  science  is  to  correlate  and 
state  the  results  of  observation  in  such  a 
way  as  to  produce  mental  economy,  it  can 
hardly  be  said  that  limnology  has  developed 
very  far  as  a  science.  It  is  certainly  still 
true  that  much  of  our  knowledge  regarding 
lakes  is  in  that  condition  of  detailed  state- 
ment whose  mastery  involves  great  mental 
exertion.  Through  this  stage  all  sciences 
have  passed  and  signs  are  not  lacking  that 
limnology  will  soon  reach  the  position  now 
occupied  by  older  branches  of  biological 
science.  To  secure  this  result  the  student 
of  lake  life  must  attempt  to  solve  problems 
rather  than  merely  to  state  facts. 

Two  classes  of  problems  present  them- 
selves to  the  limnologist :  the  first,  scien- 
tific ;  the  second,  practical.  The  first  com- 
prises the  problems  raised  by  the  study  of 
the  lake  as  a  unit  of  environment.  The 
second  class  concerns  itself  with  the  ques- 
tion of  the  lake  as  a  unit  of  economic  pro- 
duction. The  answer  to  the  practical 
question  depends  on  the  correct  solution 
of  the  scientific  problems. 

In  attempting  to  solve  these  problems  the 
limnologist  finds  himself  constantly  ham- 
pered by  the  lack  of  knowledge  through 
which  he  may  interpret  the  results  which 
he  reaches.  The  acquirement  of  this  knowl- 
edge seems  to  me  the  first  and  most  neces- 
Bary  step  toward  bringing  exactness  and 
comprehensiveness  into  our  views  of  lake 
biology.  We  count  the  constituents  of  the 
plankton,  but  are  not  able  to  state  the  sig- 
nificance of  the  results  which  we  reach. 
Laborious  and  slow  as  the  process  of  count- 
ing is,  I  see  no  escape  from  the  conclusion 
that  it  will  remain  for  a  long  time  the  only 
exact  way  of  ascertaining  the  facts  regard- 
ing the  assemblage  of  plants  and  animals 
which  constitute  the  plankton.     For  the 

*  Address  in  opening  disctiflsion  on  'Methods  and 
BesaltB  of  Limnological  Work, '  at  the  meeting  of 
Naturalists  at  Chicago,  Decemher  28,  1899. 
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interpretation  of  these  results  more  knowl* 
edge  is  necessary.  I  shall  content  myself 
with  pointing  out  a  few  directions  in  which 
this  interpretative  knowledge  must  be 
gained,  if  the  results  of  observation  are  to 
be  of  real  scientific  value.  First  in  im- 
portance I  should  place  the  knowledge  of 
the  chemistry  of  the  plankton,  from  which 
its  possible  nutritive  value  can  be  learned. 
The  unit  system  of  counting,  as  advocated 
by  Whipple,  is  undoubtedly  a  great  advance 
on  mere  enumeration,  but  the  units  thus 
employed  are  not  even  units  of  mass,  much 
less  units  of  chemical  composition.  The 
difference  in  the  amount  of  ash  between 
diatoms  and  Crustacea,  not  to  speak  of 
other  differences,  is  so  great  that  no  direct 
comparison,  however  exact,  of  cubic  con- 
tents can  teach  us  the  significance  of  the 
two  groups  in  the  lake's  plankton.  Chem- 
ical analyses  only  will  do  this  and  these 
must  be  be  stated  both  in  terms  of  bulk  of 
the  centrifuged  or  settled  plankton,  and  in 
terms  of  the  average  individual  plant  or 
animal,  as  determined  by  counting.  Every 
limnologist,  therefore,  should  be  careful  to 
avail  himself  of  the  opportunity  presented 
by  the  appearance  of  a  monotypic  plankton 
to  collect  it  in  sufficient  quantities  for 
analysis.  I  have  myself  to  confess  that  I 
have  neglected  three  opportunities  of  col- 
lecting Daphnia  hycdina  in  these  large  quan- 
tities. Similar  opportunities  have  no  doubt 
been  neglected  by  many  of  us,  but  the 
necessity  of  this  information  is  so  pressing 
that  I  am  sure  we  must  all  agree  in  placing 
it  first  on  the  list  of  desiderata. 

It  may  be  possible  to  collect  the  ordinary 
plankton  in  large  quantities  and  to  separate 
it  into  its  constituents  more  or  less  com- 
pletely by  means  of  one  of  the  centrifugal 
milk  separators.  The  difference  in  density 
between  the  diatoms,  the  cyanophycesa  and 
the  Crustacea  is  so  great  that  there  ought 
not  to  be  any  serious  difficulty  in  separating 
the  plankton  into  at  least  three  groups. 


Bo  far  as  I  am  aware,  no  experiments  have 
been  made  in  this  direction,  but  the  work 
must  be  attempted  and  in  some  way  or  other 
we  must  secure  single  groups,  or,  if  possible, 
single  species  of  plankton  plants  or  animals 
in  quantities  sufficient  for  chemical  analysis, 
or  our  results  will  continue  to  suffer  from 
their  present  indefiniteness. 

A  second  line  of  investigation  which  de- 
mands much  study  concerns  the  biological 
significance  of  the  constituents  of  the  plank- 
ton, especially  of  the  plants.  Many  ob- 
servers have  noted  that  certain  algse  are 
eaten  more  freely  by  the  Crustacea  than  are 
others,  yet  no  such  careful  and  continued  ob- 
servations have  been  made  as  to  enable  us 
to  make  any  general  statements  on  the  sub- 
ject. Evidently,  however,  this  work  must 
be  done,  or  even  the  chemical  knowledge 
gained  by  analysis  will  fail  to  disclose  the 
real  interrelations  of  the  plankton  plants 
and  animals. 

A  third  point  of  equally  great  importance 
concerns  our  knowledge  of  the  chemistry  of 
the  water  of  the  lakes  and  of  its  gaseous 
contents  as  related  to  the  plankton.  Many 
waters  have  been  analj^zed,  yet  few  or  no 
attempts  have  been  made  to  correlate  these 
analyses  with  the  nature  and  abundance  of 
the  several  plankton  species.  Btill  more  con- 
spicuously is  this  true  of  gas  analyses.  We 
suppose,  for  instance,  that  in  certain  lakes 
the  accumulation  of  the  products  of  decom- 
position in  the  deeper  waters  prevents  the 
animals  of  the  upper  regions  from  descend- 
ing into  the  cooler  waters  of  the  lake,  yet 
we  are  at  present  entirely  ignorant  of  the 
nature  of  these  products,  whether  they  are 
gaseous  or  other,  and  of  the  way  in  which 
they  are  able  to  affect  so  powerfully  the  bio- 
logical conditions  of  the  sub-thermocline. 
Numerous  similar  questions  are  pressing  for 
solution. 

A  fourth  class  of  questions  comprises 
those  raised  by  the  relation  of  the  littoral 
area  to  the  limnetic  region  of  the  lake. 
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We  may  be  sure,  however,  that  these  ques- 
tionfi  will  be  very  slowly  answered,  since 
they  open  the  most  complex  questions  of 
lake  life  and  those  most  difficult  of  solution. 
We  know  enough  already  to  be  confident 
that  general  statements  regarding  the  rela- 
tion of  littoral  and  limnetic  regions  are  very 
unsafe.  It  is  true  that  lakes  with  steep  banks 
are  plankton- poor,  yet  it  does  not  follow  that 
lakes  with  large  littoral  areas  are  corre- 
spondingly rich  in  plankton.  It  certainly 
is  not  true  that  lakes  are  poor  in  plankton 
in  proportion  to  their  depth,  so  that  even 
these  most  simple  relations  between  the 
shore  regions  and  the  deeper  water  require 
careful  and  extended  study  in  order  that 
any  safe  conclusions  may  be  drawn. 

I  have  contented  myself  with  pointing  out 
a  few  of  the  directions  in  which  limnology 
needs  to  move  if  the  stock  of  facts  which 
limnologists  are  accumulating  is  to  receive 
an  adequate  interpretation.  In  order  that 
snch  a  result  may  be  reached  in  the 
future,  it  is  necessary  for  the  student  of 
lakes  to  propose  to  himself  definite  ques- 
tions and  to  work '  as  definitely  toward 
their  solution.  The  time  has  passed  when 
the  publication  of  the  limnetic  species,  or 
even  the  quantitative  determination  of  the 
constituents  of  plankton  can  materially 
farther  the  advance  of  science.  This  work 
was  useful,  chiefly  in  disclosing  to  us  the 
problems  of  limnology.  These  are  now  be- 
fore us,  in  part  at  least,  and  the  time  has 
come  when  the  student  of  lakes  must  at- 
tempt to  answer  some  of  them. 

E.  A.  BiBGE. 

Univebstty  of  Wisconsin. 


A  PBELIMINARY  ACCOUNT  OF  SOME  OF  THE 

BESULT8  OF  THE  PLANKTON  WORK  OF 

THE  ILLINOIS  BIOLOGICAL  STATION* 

The  Illinois  Biver  drains  an  area  of  29,- 
000  square  miles,  is  over  500  miles  in  length, 

^Ahetract  of  address  in  o])eniiig  diaoaaBion  on 
Methods  and  Results  of  Limnologicai  work  at  meet- 
ing of  NatnraliBtB  at  Chicago,  December  28,  1899. 


and  has  at  low  water  a  fall  of  but  31  feet  in 
the  last  227  miles  of  its  course.  The  low 
gradient  is  due  to  the  fact  that,  in  a  part  of 
its  course  at  least,  the  present  stream  and 
its  bottom  lands  occupy  the  bed  of  an  an- 
cient outlet  of  Lake  Michigan.  The  pres- 
ent flood  plain  is  but  partially  developed — 
the  bank  height  rarely  exceeding  16  feet — 
and  overflows  are  frequent  and  extensive. 
Floods  rise  from  16  to  24  feet  above  low 
water  levels,  increasing  the  total  extent  of 
water  area  to  over  700  square  miles.  The 
impounding  action  of  the  bottom  lands,  the 
low  gradient,  and  the  backwater  from  the 
Mississippi  Biver  combine  to  prolong  the 
flood  period.  The  stream  at  low  water  is 
from  500  to  1500  feet  in  width  and  three  to 
12  feet  in  depth,  and  by  reason  of  the  dams 
forms  a  series  of  slackwater  pools  with  aslug- 
gish  current  of  about  one-half  mile  per  hour. 
The  waters  of  the  adjacent  lagoons,  bayous, 
and  lakes  are  also  shoal  and  attain  a  high 
temperature  during  the  period  of  summer 
heat.  The  water  is  rich  in  organic  matter 
being  derived  from  the  run-off  and  see{>age  of 
fertile  prairie  soil  and  is  further  fertilized  by 
the  sewage  of  a  metropolis  and  of  a  score  of 
smaller  cities  along  its  banks,  in  addition 
to  the  offal  of  extensive  cattle-yards  and 
large  amounts  of  distillery  wastes.  Under 
these  conditions  it  is  not  surprising  that 
ammonia,  nitrites  and  nitrates  are  present 
in  excessive  quantities.  The  high  tempera- 
ture and  the  abundance  of  nutrition  thus 
favor  the  development  of  the  aquatic  flora 
and  in  sequence  that  of  the  aquatic  fauna. 
Quantitative  investigations  of  the  plank- 
ton have  been  carried  on  at  somewhat  regu- 
lar and  frequent  intervals  from  June,  1894, 
to  April,  1899,  in  a  series  of  representative 
localities  near  Havana,  111.;  (1)  the  main 
stream ;  (2)  Spoon  Biver,  a  typical  tribu- 
tary ;  (3)  Quiver  Lake,  rich  in  vegetation 
much  of  the  time  and  fed  by  spring  water ; 
(4)  Thompson's  Lake,  a  large  (6  x  .5 
miles)  open  lake,  fed  by  the  river  and  usu- 
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ally  free  from  vegetation  ;  (5)  Pbelps  Lake, 
an  ephemeral  body  of  water  withoat  vege- 
tation ;  (6)  Flag  Lake,  a  large  swamp, 
choked  with  vegetation,  rarely  drying  up  in 
the  summer.  At  times  of  high  water  all 
these  localities  are  submerged.  The  quan- 
titative and  qualitative  examination  of  the 
collections,  as  yet  incomplete,  indicate  the 
following  more  or  less  tentative  conclu- 
sions : 

1.  The  waters  contain  a  typical  fresh- 
water plankton,  that  is,  one  composed  of 
limnetic  organisms  usually  cosmopolitan 
and  identical  with  or  closely  related  to  the 
plankton  organisms  of  larger  bodies  of 
water.  It  has  much  in  common  with  the 
plankton  of  German  streams,  and  at  low 
water  is  remarkably  like  that  of  the  Nile 
at  a  corresponding  stage.  The  admixture 
of  littoral  forms  in  the  open  water  of  the 
lakes  and  in  the  river  is  surprisingly  small 
in  the  number  of  individuals,  though  pre- 
senting a  considerable  range  of  species.  In 
all  about  500  different  species  have  been 
found,  of  which  at  least  one-third  may  be 
called  limnetic. 

2.  There  is  a  marked  seasonal  variation 
in  the  amount  of  the  plankton.  A  spring 
maximum,  usually  in  May  or  June,  follows 
the  winter  minimum  and  is  in  turn  followed 
by  an  apparent  mid-summer  minimum  in 
August.  An  autumn  maximum  of  second- 
ary importance  precedes  the  return  to  the 
winter  minimum.  These  statements  are 
based,  as  usual,  upon  catches  made  with 
the  silk  net  and  are  subject  to  the  error 
arising  from  the  leakage  of  the  smaller  or- 
ganisms through  the  silk.  The  correction 
of  this  error  by  supplementary  methods 
tends  to  eliminate  the  summer  minimum 
and  to  augment  tbe  autumn  maximum. 
The  volume  of  plankton  in  the  spring  maxi- 
mum is  from  20  to  50  times  that  of  the 
winter  minimum.  These  fluctuations  are 
repeated  from  year  to  year,  but  vary  in  time 
of  appearance,  in  extent,  and  in  relative 


development  in  successive  years  and  in 
different  waters.  Irregular  fluctuationa 
also  of  great  extent  may  occur  in  any  local- 
ity especially  during  the  summer  and  fall. 

3.  There  is  a  marked  seasonal  variation 
in  the  organisms  composing  the  plankton. 
During  the  winter  minimum  the  chlorophyll 
bearing  forms  are  relatively  few,  the  plank- 
ton being  composed  of  a  few  hibernal  and 
a  smaller  number  of  perennial  species  prin- 
cipally of  Bhizopoda,  Copepoda  and  Boti- 
fera.    The  presence  of  ice  on  the  surface, 
and  the  low  temperature  of  the  water  (0^- 
4^  C.)  do  not  interfere  with  the  growth  ajid 
reproduction  of  this  winter  plankton.  Foal- 
ing of  the  water  by  an  excess  of  sewage 
under  the  ice  may,  however,  exterminate 
the  animal  life  of  the  water.     As  the  tem- 
perature rises,  the  brown  flagellates  and  the 
diatoms  increase  in    number  and   subse- 
quently the    green  flagellates   and  other 
chlorophyll- bearing  organisms  multiply  rap- 
idly.    This  is  accompanied  by  a  marked 
development  of   animal  forms,  especially 
Cladocera  and  Eotifera,  resulting  in  the 
spring  maximum.      This    culmination    is 
rarely  due  to  the  excessive  development  of 
a  single  species,  but  is  typically  polytonic. 
A  rapid  decline  of  the  vernal  species,  princi- 
pally Entomostraca  and  diatoms,  produces 
the  midsummer  minimum,  characterized  by 
the  relativel}'  small  number  of  individuals, 
and  the  very  large  number  of  species,  prin- 
cipally  Rotifera    and    the   smaller    green 
flagellates.     The    autumn    maximum    ap- 
pears after  the  equinoctial   rains  and   is 
often  composed  in  large  part  of  Synchaeta, 
Synura,    and    diatoms.     This  is  also    the 
period  of  maximum  numbers  of  the  ciliate 
Protozoa.    The  total  number  of  species  in 
the  fall  plankton  is  not  large  and  the  pre- 
dominant forms  are  few. 

No  two  years  present  throughout  the 
same  sequence  of  species  in  the  same  rela- 
tive numbers.  In  some  instances,  species 
abundant  in  one  year  have  not  been  found 
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or  have  oocarred  bat  sparingly  in  other 
years.  As  a  rule  the  numbers  of  individ- 
oftls  and  their  seasonal  range  are  alike  sub- 
ject to  considerable  fluctuations  from  year 
to  year.  The  qualitative  differences  in  the 
plankton  from  season  to  season  are  due  to 
the  adaptations  of  different  species  to  dif- 
ferent seasonal  conditions,  especially  in  the 
matter  of  temperature,  and  the  differences 
from  year  to  year  are  perhaps  to  be  cor- 
related with  the  fluctuating  environment. 

4.  At  times  of  high  water  all  plankton 
stations  at  which  examinations  have  been 
made  are  in  one  continuous  body  of  water, 
and  the  plankton  is  quite  similar  through- 
oat,  especially  in  spring  floods.  As  the  water 
recedes  and  the  several  lakes  and  the  river 
emerge  as  distinct  units  of  environment, 
the  planktons  are  very  quickly  differenti- 
ated by  the  disappearence  of  certain  species 
and  the  multiplication  of  others  as  seasonal 
changes  progress,  so  that  in  a  few  weeks 
each  locality  presents  its  own  peculiar  as- 
semblage of  organisms.  This  phenomenon  is 
repeated  from  year  to  year  and  occasionally 
several  times  in  one  year,  depending  on  the 
fiactnations  in  the  river  levels.  The  differ- 
ent localities  examined  thus  present  at 
times  of  low  water  great  local  differences 
in  the  amount  and  constitution  of  the  plank- 
ton, corresponding  to  contrasts  in  the  en- 
vironment, especially  in  respect  to  vegeta- 
tion, source  of  water  and  temperature. 
The  assemblages  of  organisms  characteristic 
of  a  given  locality,  though  varying  some- 
what, present  many  points  of  similarity  from 
year  to  year. 

6.  Waters  in  which  aquatic  plants,  such 
as  Ceratophyllum,  Etodea,  Naias,  Fotamogeton 
and  Nymphcea  are  abundant,  are,  in  the  lo- 
calities examined,  as  a  rule  poor  in  plankton. 
The  removal  of  the  vegetation  by  wind  and 
flood  or  by  fishermen's  seines  is  followed  by 
an  increase  in  the  amount  of  plankton. 
The  same  lake  may  then  be  plankton-rich 
one  year  and  plankton-poor  the  next,  ac- 


cording to  the  amount  of  vegetation  it  con- 
tains. The  phy  to-plankton  thus  apparently 
replaces  the  coarser  aquatic  flora. 

6.  The  local  distribution  of  the  plankton 
in  lakes  with  somewhat  uniform  conditions 
of  bottom,  water  supply,  and  vegetation  is 
remarkably  even,  in  so  far  as  the  volume  of 
the  plankton  is  concerned,  the  variation 
from  the  average  falling  within  the  30  per 
cent,  observed  by  Apstein  in  the  lakes  of 
northern  Germany.  The  distribution  of 
many  species  is  far  less  uniform.  In  the 
river,  except  near  the  mouths  of  large 
tributaries  the  distribution  of  the  plank- 
ton is  even  more  uniform  than  it  is  in  the 
lakes,  the  variation  in  the  amount  of  the 
plankton  from  shore  to  shore  is  less  than 
10  per  cent.  Under  even  conditions  the 
amount  of  plankton  in  the  current  of  the 
river  (J  to  2^  miles  per  hour)  varies  but 
little  from  hour  to  hour  and  day  to  day — 
being  often  within  10  per  cent,  and  rarely 
exceeding  20^per  cent,  at  one  point  of  obser- 
vation at  Havana.  Catches  made  at  inter- 
vals of  10  miles  in  the  lower  220  miles  of 
the  river  show  a  considerable  uniformity  in 
amount  and  constitution,  except  where 
modified  by  local  conditions  such  as  sewage 
on  tributary  waters. 

7.  The  plankton  of  tributary  streams  is 
relatively  very  small  in  amount  and  is  com- 
posed ofa  different  assemblage  of  organisms. 
The  immediate  effect  of  tributary  waters  is 
to  dilute  the  plankton.  The  river  is  thus 
a  unit  of  environment  with  its  own  pecu- 
liar fauna  and  flora. 

8.  Flood  waters  quickly  and  profoundly 
affect  both  the  amount  and  the  composition 
of  the  plankton,  diluting  it  and  washing  it 
rapidly  away  toward  the  sea  and  to  a  slight 
extent  replacing  it  with  the  more  or  less 
sessile  forms  torn  away  by  the  current  of 
the  creeks  and  of  the  river  itself.  The  silt 
of  flood  waters  is  often  disastrous  to  many 
species  of  Entomostraca.  The  recovery  in 
the  volume  of  the  plankton  after  floods  is 
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usaally  rapid,  the  chlorophyll  bearing 
organisms,  especially  the  green  flagellates 
appearing  first,  followed  in  tarn  by  the 
animal  plankton,  Protozoa,  Rotifera  and 
Entomostraca.  The  resubmergence  of  the 
bottom  lands  doubtless  starts  anew  encysted 
forms  left  by  receding  waters.  In  general 
the  recovery  from  the  flood  culminates  in 
a  plankton  maximum  of  greater  or  less  im- 
portance, depending  upon  the  season  of  the 
year  and  the  extent  of  the  flood. 

9.  Bpecles  present  in  great  numbers  are 
often  extremely  variable,  as  for  example, 
Brackionus  bakeri.  The  varieties  are  often 
local,  or  seasonal,  but  may  also  be  coex- 
istent. Variation  is  often  very  great  in  the 
case  of  species  reproducing  parthenogenetic- 
ally  as  the  rotifer  just  mentioned,  in  other 
rotifers,  in  Daphnia  and  in  Bosmina. 

C.  A.  KoFOii). 


MALARIA  AND  TUBERCULOSIS^ 

The  visit  of  certain  English  physicians 
to  Italy  during  the  Christmas  vacation, 
was  in  some  respects  so  remarkable  as  to 
make  a  full  description  of  it  of  general  in- 
terest. Gommendatore  Florio,  a  wealthy 
and  beneficent  citizen  of  Palermo,  invited 
certain  English  physicians  first  to  Bome, 
in  order  to  see  the  work  done  by  their  Bo- 
man  brethren  in  the  investigation  of  ma- 
laria ;  and,  secondly,  to  Palermo,  to  inspect 
a  sanatorium  for  the  cure  of  consumption 
which  Commendatore  Florio  has  erected 
under  the  advice  of  Professor  Cervello,  of 
the  University  of  Palermo.  The  party  of 
English  physicians  with  their  friends  was 
about  twenty  in  number,  among  them  being 
Sir  T.  Lauder  Brunton,  Sir  Walter  Foster, 
M.P.,  Professor  Clifford  Allbutt,  of  Cam- 
bridge, Dr.  Manson,  C.  M.  G. ,  and  Dr.  Cantlie, 
of  the  London  Tropical  School.  Dr.  Mal- 
colm Morris  and  Dr.  St.  Clair  Thompson 
represented  the  National  Association  for 

*  Fiom  the  Loodon  Times, 


the  Prevention  of  Tuberculosis,  and  Dr. 
Gibson  represented  Edinburgh.  They  were 
received  at  Charing-cross  Station  by  Com- 
mendatore Florio's  representative  and 
travelled  with  him  to  Bome,  where  they 
remained  for  some  days  in  conference  with 
Professors  Grassi,  Bignami,  Celli,  and  Bas- 
tianelli.  Signer  Grassi,  now  Professor  of 
Zoology  in  the  University  of  Bome,  is  a 
Sicilian,  and  while  a  professor  at  Catania 
carried  out  the  remarkable  researches  on 
the  propagation  of  the  eel  which  secured 
for  him  the  Darwin  Medal  of  the  Boyal 
Society. 

Professor  Grassi,  since  his  removal  to 
Bome,  has  performed  work  perhaps  no  less 
remarkable  in  demonstrating  the  propaga- 
tion of  malaria.  This  story  is  not  only  so 
interesting  in  itself,  but  of  such  vital  im- 
portance to  our  own  colonies,  some  of 
which  are  desolated  by  malaria,  that  I  will 
try  to  sketch  briefly  what  will  be  told  in 
full  by  Professor  Grassi  in  an  illustrated 
volume  to  appear  very  soon  both  in  Italian 
and  English.  A  few  years  ago  M.  Laveran 
won  a  place  for  himself  on  the  distingaished 
roll  of  Frenchmen  of  science  by  discovering 
in  the  blood  of  malarious  patients  a  minute 
parasite,  a  form  belonging  to  the  humblest 
order  of  animal  life.  Three  different  but 
closely  allied  species  of  parasite  are  severally 
concerned  in  the  causation  of  the  three 
kinds  of  malarial  fever.  M.  Laveran's  re- 
searches were  fully  verified  by  observations 
both  in  Europe  and  in  America,  and  further 
observations  made  of  their  behavior  in  man. 
Certain  suggestive  facts  led  Dr.  Manson  to 
suspect  that  a  gnat  or  gnats  were  the  means 
of  propagating  the  parasite,  and,  having 
himself  returned  from  the  tropics,  he  pressed 
Major  Boss,  then  of  the  Indian  Medical 
Service,  to  follow  up  this  clue  in  India. 
Himself  an  ardent  engineer  and  now  chief 
of  the  Liverpool  Tropical  School,  Major 
Boss  set  to  work  with  some  success,  but 
unfortunately  his  efforts  were  impeded  by 
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the  active  discouragement  of  his  official 
soperiors  in  India.  Thus  hampered  he 
was  able,  nevertheless,  to  ascertain  that  a 
gnat  (a  culex)  is  the  means  of  propagating 
a  malaria  in  birds  but  not,  as  it  turns  out, 
any  one  of  the  malarial  parasites  of  man. 
At  this  point  the  Roman  physicians  took 
up  the  subject,  Professor  Grassi  on  the  side 
of  zool(^y.  Professor  Bignami  of  pathology. 
Professor  Colli  of  prevention.  Their  re- 
searches have  proved,  and  Major  Eoss  has 
since  verified  their  statements  in  West 
Africa,  that  malaria  in  man  also  is  prop- 
agated by  a  gnat,  but  not  by  a  culex; 
the  enemy  of  man  is  a  dapple-winged  gnat, 
scientifically  known  as  Anopheles  daviger. 
Professor  Grassi  showed  to  his  visitors  a 
large  number  of  beautiful  drawings  illus- 
trative of  the  anatomy  of  this  gnat,  and  of 
the  life  of  the  parasite  within  it.  The 
gnat,  in  sucking  the  blood  of  an  infected 
man,  takes  in  the  parasite ;  this  in  a  spher- 
oidal form  may  be  demonstrated  in  the 
stomach  of  this  fly,  and  its  course,  followed 
closely  as  it  penetrates  the  walls  of  the 
stomach,  reaches  the  juices  of  the  body, 
as  a  tiny  worm-like  creature,  and  thus 
wriggles  onwards  into  the  salivary  (or 
poison)  gland  of  the  insect,  whence  it  is 
again,  returned  to  man  by  the  proboscis. 
Thns  between  man  and  the  anophelcQ  these 
parasites  maintain  their  cycle  of  life.  No 
man,  and  no  dapple-winged  gnat,  no  ma- 
laria. 

Not  the  least  interesting  part  of  the  visit 
was  the  excursion  with  the  professors  into 
the  Campagna,  where  two  farms  had  been 
selected  for  experiment.  In  the  one  pro- 
tection was  given  against  the  access  of  the 
insects ;  in  the  other  no  such  precautions 
were  taken.  Other  things  were  equal ;  in 
the  former  farm  was  no  malaria,  in  the  lat- 
ter malaria  prevailed  as  before.  Fortu- 
nately anophdea  rarely  bites  men  on  the 
move;  secreting  itself  in  their  cabins  or 
chambers  it  attacks  them  while  at  rest — 


especially  at  night,  when  by  certain  appa- 
ratus its  inoculations  may  be  avoided. 
Whether  anopheles  can  be  extirpated  or  not 
is  a  large  and  difficult  question.  This  gnat 
breeds  in  pools  of  a  certain  kind,  not  quite 
stagnant,  but  supporting  confervse  (Limna), 
on  which  its  larvse  subsist.  From  such 
pools  these  larvsB  were  collected  and  ex- 
hibited in  abundance  to  the  visitors.  A 
small  spoonful  of  common  petroleum  oil 
will  destroy  all  the  larvae  in  a  square  yard 
of  such  water,  and  it  seems  possible,  there- 
fore, that  by  dralnage,where possible,  and  the 
supplementary  use  of  oil  the  insect  might 
be  removed  from  large  areas.  In  turning 
up  new  ground  such  pools  are  apt  to  form 
and  breed  the  gnat,  a  result  which  might 
be  avoided  by  no  very  difficult  provision. 
By  his  generous  invitation  Commendatore 
Florio  has  enabled  skilled  English  observers 
to  verify  these  invaluable  researches — ^re- 
searches into  the  minute  habits  of  very  ob- 
scure creatures  which  will  have  neverthe- 
less a  very  large  effect  upon  the  well-being 
of  man  in  fertile  tracts  of  the  world  now 
too  pestiferous  for  continuous  occupation, 
at  any  rate,  by  white  men. 

The  cure  and  prevention  of  tuberculosis 
has  of  late  years  excited  the  public  interest 
more  than  of  malaria,  of  which  fell  disease 
our  home  population  now  happily  knows 
little.  From  Rome  Commendatore  Florio's 
guests  were  taken  to  Palermo,  and  were  en- 
tertained in  the  Villa  Igiea,  the  exquisite 
palace,  for  I  can  call  it  no  less,  in  which 
consumptive  patients  are  to  be  received  and 
treated  on  the  open  air  system,  with  all  ad- 
vantages that  a  beautiful  and  uniform  cli- 
mate, a  lovely  site,  ^nd  every  luxury  of 
life  can  give.  The  sanatorium,  which  will 
be  completed  in  a  few  months  and  then 
opened  by  the  King  and  Queen  of  Italy,  is 
built  outside  Palermo  upon  the  rocks  on 
which  the  deep  sea  of  the  bay  actually 
beats.  In  the  clefts  of  these  sunny  rocks 
are  marble  benches,  temples  and  grottoes, 
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and  about  their  sinaoas  margins  winds  ter- 
race upon  terrace  broadening  np  to  the 
plateau  on  which,  some  forty  yards  from 
the  sea,  the  sanatorium  stands,  sheltered 
behind  to  the  north  by  the  mass  of  Monte 
Pellegrino.  Of  this  great  and  splendid  cure- 
house,  Professor  Cervello  is  the  physician 
in  chief,  and  Baron  Fassini,  whose  charm- 
ing qualities  as  a  host  endear  him  to  his 
guests,  is  the  director.  The  most  perfect 
modern  systems  of  cure  have  been  studied 
in  Germany  and  elsewhere  by  Professor 
Cervello,  whose  dietetic  regulations  will  be 
rendered  less  oppressive  by  the  ministra- 
tions of  a  first-rate  French  chef,  and  whose 
draughts  of  fresh  air  will  be  administered 
to  those  who  desire  it  in  a  beautiful  yacht 
of  300  tons,  which  is  always  to  be  at  the 
call  of  the  patient.  In  Palermo  Commen- 
datore  Florio  himself,  the  Messrs.  Whit- 
taker  and  other  residents  did  their  utmost 
by  brilliant  hospitality  and  constant  kind- 
ness to  make  the  visit  of  the  English  physi- 
cians and  their  friends  a  memorable  one ; 
and  not  the  least  delightful  of  their  mem- 
ories will  be  that  of  the  sanatorium  and  its 
grounds  illuminated  by  myriads  of  lamps 
and  hundreds  of  men  with  torches  as  they 
steamed  away  from  the  harbor  on  the  night 
of  their  departure. 

It  is  urged  on  behalf  of  the  Villa  Igiea 
that  Palermo  is  the  nearest  place  to  the 
Continent  of  Europe  where  so  delightful  a 
climate  is  to  be  had,  where  there  are  so 
many  resources  for  quiet  cheerfulness  and 
so  much  charm  for  the  eye  and  imagination. 
But  it  is  needless  to  add  that  residence  in  a 
fairy  place*  with  a  French  cook  and  a  yacht 
at  command,  can  be  no  cheap  cure.  The 
sanatorium  when  finished  will  accommo- 
date about  100  patients,  who  must  neces- 
sarily belong  to  the  wealthiest  class  of 
society. 

In  respect  of  finance  I  must  add  that  Com- 
mendatore  Florio  did  not  issue  his  generous 
invitation  with  any  eye  to  commercial  ad- 


vertisement. He  has  built  the  Villa  Igiea 
with  no  intention  of  personal  profit ;  after 
providing  a  fund  for  repairs  and  contingen- 
cies, all  surplus  is  to  be  set  aside  for  build- 
ing a  sanatorium  or  sanatoriums  for  the 
poor.  He  was  also  wishful  that  English 
physicians  should  see  at  work  a  method 
of  inhalation  of  the  vapor  of  formaldehyd 
which  Professor  Cervello  believes  will  prove 
a  very  valuable  ally  in  his  treatment  of 
pulmonary  phthisis.  This  method  the  Pro- 
fessor has  used  for  some  time  in  the  con- 
sumption wards  of  his  hospital  with,  as  it  ap- 
pears to  him,  satisfactory  results.  Whether 
this  method  turns  out  to  be  valuable  or  not, 
and  this  time  only  can  show,  there  can  be 
no  doubt  even  now  that  the  Villa  Igiea 
offers  incomparable  advantages  as  a  sana- 
torium for  the  modern  system  of  cure  of  the 
most  grevions  of  all  pests  of  man. 


SCIENTIFIC  BOOKS. 

Social  Laws.     An  Outline  of  Sociology.     By  G. 
Tabdb.  Translated  from  the  French  by  How- 
ABD  C.  Wabben,  Assistant  Professor  of  Ex- 
perimental Psychology  in  Princeton  Univer- 
sity, with  a  preface  by  James  Mabk  Baldwin. 
New  York,  The  Macmillan  Company.    1899. 
Small  8^     Pp.  xii4-213. 
This  little  book  consists  of  a  collection  of 
lectures  delivered  by  M.  Tarde  at  the  College 
Libre  des  Sciences  Sociales  in  Paris  during  the 
month  of  October,  1897.     The  French  edition 
appeared  in  1898  under  the  title,  Les  Lois  So- 
ciales; Esquisse  d'une  Sociologie.     It  has  now 
come  forth  very  opportunely  in  an  English 
dress,  which  enables  those  who  do  not  keep  a 
close  watch  for  important  contemporary  for- 
eign literature  to  acquaint  themselves  with  the 
views  of  one  of  the  leading  thinkers  of  our 
time.     It  does  not  claim,  as  the  author  is  at 
pains  to  say,  to  give  a  summary  of  his  three 
principal  works,  The  Laws  of  Imitation,  Uni- 
versal Opposition,  and  Social  Logic,  but  rather 
to  show  what  there  is  in  common  in   these 
works,  and  how  they  together  constitute  a  sys- 
tem of  social  philosophy. 
There  is  one  respect  in  which  Tarde  may  be 
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oompared  with  Malthus.  Each,  in  studyiDg 
man  and  society,  arrived  at  a  biologic  law  ap- 
plicable to  both  man  and  the  organic  world  be- 
low man.  There  is,  however,  this  difference, 
that  while  Malthus  discovered  a  law  of  biology 
that  had  not  as  yet  been  recognized  by  biol- 
ogists, Tarde  has  discovered  a  law  well  known 
to  biologists,  but  scarcely  as  yet  recognized  as 
a  law  of  sociology.  Another  difference  is  that 
the  Malthusian  law,  while  it  holds  universally 
in  the  animal  world  and  is  true  of  man  as  an 
animal,  is  not  true  of  rational  man,  having 
been  superseded  by  the  law  of  mind,  which  has 
inangarated  a  new  dispensation ;  whereas  the 
Tardean  law,  if  we  may  so  speak  of  it,  is  as 
true  of  the  rational  man  as  of  the  animal  man 
and  the  animal,  and,  broadly  interpreted,  takes 
in  the  inorganic  as  well  as  the  organic  world. 
This  Tarde  has  perceived,  and  he  expresses  it 
in  this  book  in  the  following  words:  ''The 
time  has  come  when  it  would  be  in  place  to  set 
forth  the  general  laws  governing  imitative  repe- 
tition, which  are  to  sociology  what  the  laws  of 
habit  and  heredity  are  to  biology,  the  laws  of 
gravitation  to  astronomy,  and  the  laws  of  vi- 
bration to  physics"  (p.  61).  Nor  is  this  the 
first  time  that  he  has  said  such  things.  Sweep- 
ing comparisons  of  the  kind  are  frequent  in  the 
works  named.  We  may  refer  especially  to  the 
footnote  on  page  87  and  the  discussion  on  page 
159  of  the  second  edition  of  the  Lois  de  V  Imita- 
tion. 

What,  then,  is  this  Tardean  law?  Most 
readers  have  become  familiar  with  the  five  lead- 
ing terms  of  Tarde' s  philosophy  :  Imitation, 
Bepetition,  Opposition,  Invention,  and  Adapta- 
tion. The  one  most  dwelt  upon  is  imitcUion. 
Next  to  this  invention  has  come  to  be  recognized 
•B  having  been  g^ven  a  special  meaning  by 
Tarde.  We  read  less  about  repetition  and  op- 
pontion  In  their  new  r61e8,  while  adaptation 
scarcely  receives  any  amplification  at  Tarde's 
hands. 

First,  then,  as  to  imitcUion  as  a  social  law. 
That  men  have  always  imitated  one  another, 
especially  in  what  they  deemed  good,  is,  of 
oonrse,  well  known,  but  it  had  not  been  per- 
eeived  that  this  is  the  basis  of  all  custom,  of  all 
morals,  and  of  the  social  order.  Imitation  is 
ipeeially  characteristic  of  the  lower  races  and 


of  the  higher  animals.  The  first  of  these  facts 
is  a  common  remark  of  travelers  and  ethnog- 
raphers. The  second  is  attested  by  language 
itself,  the  word  for  ape  in  most  languages  being 
that  for  mimicry.  In  the  development  of  mind 
imitation  is  the  natural  and  necessary  precur- 
sor of  imagination,  and  all  early  art  consists  in 
mere  copying.  Who  has  not  noted  the  slavish 
conventionalism  of  aboriginal  and  even  civil- 
ized art  patterns  ?  Below  the  psychic  plane  and 
in  the  simple  world  of  life,  the  homologue  of 
imitation  is  clearly  heredity ^  i.  «.,  reproduc- 
tion of  what  already  exists.  But  this  is  only 
transmission  from  one  body  to. another.  The 
same  process  is  going  on  within  the  organic 
body.  Here  it  takes  the  name  of  nutrition^  and 
growth  itself  is  a  form  of  imitation.  Below  the 
life  plane  and  throughout  the  inorganic  world 
something  very  similar  takes  place.  Here  it  is 
simply  impact^  producing  motion,  and  the  phys- 
ical homologue  of  imitation  is  causation.  Imi- 
tation is  the  universal  conservative  principle  of 
nature. 

Bepetition  is  included  in  imitation.  It  is 
the  mechanical  effect  of  which  imitation  is 
the  physical  cause.  It  results  whether  the 
force  behind  it  be  psychic,  vital,  or  physical. 
It  is  therefore  rather  an  accessory  term  express- 
ing the  necessary  consequence  of  imitation  than 
a  new  coordinate  fact  in  Tarde's  system. 

Opposition  is  the  resistance  with  which  the 
effort  to  repeat,  reproduce,  and  perpetuate  con- 
stantly meets  from  the  impinging  environment. 
It  is,  as  Tarde  says,  'universal.'  In  human 
society  it  embraces  not  only  the  conflicts  with 
the  elements  and  with  wild  beasts,  but  the  far 
more  formidable  conflicts  among  races  and  na- 
tions— bellum  omnium  contra  omnes.  It  is  also 
oppression  and  revolution,  monopoly  and  com- 
petition, and  the  strife  of  capital  and  labor.  In 
the  organic  world  it  is  nothing  short  of  the  uni- 
versal 'struggle  for  existence,'  so  clearly  set 
forth  by  Darwin.  In  a  word,  it  represents  the 
environment.  In  the  physical  world  it  is  the 
innumerable  obstructions  in  the  path  of  every 
moving  body,  producing  collisions  and  arrest- 
ing, deflecting,  constraining,  and  transmuting 
motion. 

Invention  is  the  first  step  in  advance.     It  is 
not  universal,  but  appears  sporadically.     It  is 
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well  described  by  Tarde  in  the  followiDg  pas- 
sage :  *■ '  Social  transformations  are  explained  by 
the  appearance,  to  a  certain  extent  accidental 
as  regards  time  and  place,  of  certain  great  ideas, 
or  rather  by  a  considerable  number  of  ideas, 
small  or  great,  easy  or  difficult,  usually  unper- 
ceived  at  their  origin,  rarely  brilliant,  generally 
anonymous,  but  ideas  always  new,  and  which, 
by  reason  of  this  newness,  I  will  allow  myself 
to  baptize  collectively  as  inventions  or  discov- 
€ries ''  (Lois  de  V  Imitation,  p.  2). 

Invention  breaks  away  from  the  bonds  of 
imitation.  Instead  of  exact  repetition  and  re- 
production of  the  old  pattern  it  adds  some- 
thing, however  little,  to  it,  and  this  in  the 
-direction  of  improvement.  This  is  a  permanent 
gain,  because  the  improved  state  immediately 
becomes  in  turn  the  subject  of  imitation.  The 
word  invention  is  given  the  greatest  possible 
latitude.  It  embraces  everything  that  departs 
in  the  least  from  the  strict  line  of  exact  repro- 
duction and  perpetuation  of  the  existing  type. 
A  thousand  causes  lead  to  it.  Tarde  has  not 
worked  these  out  as  well  as  he  might.  Neces- 
sity may  have  been  the  primordial  mother  of 
invention  as  a  condition  to  further  existence. 
But  with  the  growth  of  mind  a  certain  degree 
•of  nonconformism  naturally  arose.  The  ob- 
stacles to  the  satisfaction  of  desire  (opposition) 
bred  discontent  and  induced  efforts  to  overcome 
them.  Mind  is  the  naturally  aberrant  element 
in  the  world,  and  deviations  from  the  straight 
path  of  custom  resulted.  At  long  intervals, 
few  and  far  between,  even  as  now,  the  inven- 
tors, t.  0.,  the  innovators,  made  their  appear- 
ance, with  the  results  described  by  Tarde. 

What,  now,  is  the  relation  of  invention  to 
imitation  and  opposition  ?  It  is  the  product  of 
the  joint  action  of  both  of  these.  We  saw  that 
imitation  and  repetition  constitute  causation  in 
the  domain  of  thought  and  ideas,  also  in  that 
of  life.  They  are  the  force  at  work  in  these 
fields.  They  are  the  cauea  effidens,  the  vis  a 
iergoj  that  propels  the  vital  and  psychic  worlds. 
As  such  they  obey  the  Newtonian  law,  and  the 
motion  resulting  is  in  straight  lines.  Cause  and 
effect  are  in  intimate  contact,  and  this  repeti- 
tion, or  rectilinear  motion  is  simply  continu- 
ance, i,  e,f  continuity.  But  opposition  interferes 
with   this,  tends  to  arrest  motion,  constrains 


and  transmutes  it.  So  far  the  process  is  genetic. 
But  mind  is  telic.  It  is  a  final  cause.  It  was 
developed  as  a  means  of  overcoming  opposition, 
of  surmounting  obstacles,  of  avoiding  resistance, 
and  of  circumventing  counter-forces,  in  order 
to  attain  foreseen  ends.  This  is  the  essence  of 
invention,  which  is  therefore  born  of  the  repet- 
itive nisus  in  conflict  with  the  obstructive  en- 
vironment, t.  e.,  of  imitation  and  opposition. 

As  invention  seems  to  be  wholly  the  product 
of  the  higher  mind  and  late  in  origin,  it  might 
be  supposed  that,  unlike  imitation,  repetition 
and  opposition,  it  would  have  no  homologue  in 
the  animal  world  or  on  the  plane  of  mere  vital 
existence,  and  still  less  in  the  field  of  purely 
physical  phenomena.  Not  so,  however.  Just 
as  in  the  organic  world,  heredity  is  the  homo- 
logue of  imitation,  and  environment  is  the 
homologue  of  opposition,  so  variation^  the 
product  of  heredity  and  environment,  is  the 
homologue  of  invention,  the  product  of  imita- 
tion and  opposition.  Dropping  now  into  the 
physical  world,  where,  as  we  saw,  causation  is 
the  homologue  of  imitation,  and  collision  is  the 
homologue  of  opposition,  we  see  that  the 
product  of  these  is  evolutiony  which  is  therefore 
the  true  cosmic  homologue  of  invention. 

Adaptation^  as  the  final  great  social  law,  is 
perhaps  more  fully  treated  in  this  little  book 
than  in  any  of  Tarde' s  previous  volumes.  He 
devotes  the  third  and  last  chapter  to  it,  occupy- 
ing 58  pages  of  the  English  text.  And  yet  this 
is  the  least  satisfactory  part  of  Tarde' s  system 
thus  far.  This  is  not  because  it  is  not  equally 
important,  but  because  it  is  not  set  forth  with 
anything  like  the  originality  and  power  that 
characterize  his  treatment  of  the  other  great 
laws.  This  is  perhaps  partly  because  he  found 
the  field  thoroughly  worked  over  by  the  biolo- 
gists, and  there  is  so  little  new  in  sociological  , 
adaptation.  But  he  says  justly  that  adaptation 
'*  expresses  the  profoundest  aspect  under  which 
science  views  the  universe."  He  perceives 
that  it  is  a  progressive  co5rdination  of  social 
phenomena,  and  in  a  sense  a  synthesis  of  repeti- 
tion and  opposition,  just  as  in  biology  it  is  a  de- 
velopment as  the  result  of  a  synthesis  of  hered- 
ity and  environmental  resistance.  But  he  does 
not  work  out  the  mode  of  operation  of  this  law  in 
a  way  analogous  to  that  in  which  Darwin  worked 


Febbuaby  16,  1900.] 


SCIENCE, 


263 


it  oat  in  biology,  nor  does  he  give  us  the  socio- 
logical equivalent  of  natural  selection,  philo- 
Bophically  expressed  by  Herbert  Spencer  in  the 
phrase  'indirect  equilibration.'  Adaptation  is 
an  indirect  social  equilibration,  the  complete 
analysis  of  which  remains  to  be  made.  Tarde, 
indeed,  dwells  on  the  Jact  that  adaptation  con- 
sists in  a  certain  harmony  and  unity  in  the 
social  world,  from  which  it  is  clear  that  he  sees 
the  dependence  upon  it  of  the  social  order. 
Between  adaptation  and  invention,  in  Tarde's 
wide  use  of  both  terms,  we  have  an  antithesis 
which  in  its  essential  aspects  is  the  same  as  the 
antithesis  between  order  and  progress.  It  is 
jQst  here  that  sociology  naturally  falls  into  the 
two  great  subdivisions  of  social  statics  and  social 
dynamics. 

It  may  be  objected  to  the  above  analysis  that 
it  does  not  follow  closely  enough  the  method  of 
the  work  under  review,  and  that  it  goes  back 
to  the  author's  other  works  and  even  lays  the 
conceptions  of  other  authors  under  tribute.  But 
this  could  scarcely  be  avoided  in  anything  be- 
yond pure  exposition.  As  a  matter  .of  fact  very 
little  is  said  in  this  book  of  the  great  law  of  in- 
vention. But  how  could  this  be  avoided  in  any 
glance  at  his  system  ?  The  aim  has  been  rather 
to  summarize  that  system  and  present  it  as  a 
whole,  while  laying  special  stress,  as  Tarde 
daims  to  do  in  this  work,  on  the  relations  that 
the  leading  laws  sustain  to  one  another.  But 
the  system  is  a  large  one.  It  is  thoroughly 
elaborated  in  a  long  series  of  books,  and  dif- 
ferent readers  may  see  many  things  very  dif- 
ferently. Again,  the  excessive  condensation 
necessary  to  a  short  review  compels  the  omis- 
sion of  so  many  important  things  that  no  claim 
is  made  to  having  done  justice  to  that  system. 

The  English  text  forms  a  neat  and  conven- 
ient little  volume,  printed  in  clear  type  and 
tastefully  brought  out.  The  translation  is  free 
and  the  original  is  rendered  in  elegant  English 
without  obscurities  or  gallicisms.  In  a  few 
cases  it  is  open  to  the  charge  of  being  just  a 
little  too  '  liberal.'  Only  one  such  need  be  re- 
ferred to.  On  page  168  the  original:  ^'Etce 
cas  tend  k  se  g6n6raliser  par  les  progr^s  de  la 
machinofacture,"  is  rendered  by:  ''And  this 
sort  of  case  tends  to  become  more  general  with 
the  improvements  in  the  manufacture  of  ma- 


chinery." Aside  from  the  fact  that  this  does 
not  convey  the  idea  of  the  original,  there  is 
certainly  a  loss  in  avoiding  the  word  machino- 
f€u;ture.  This  is  a  word  of  Tarde's  special  min- 
tage, struck  off  with  all  due  reserve  in  a  foot- 
note to  page  174  of  the  Logique  Socicde^  and 
freely  used  thereafter,  often  as  here,  without 
italicizing,  on  the  assumption  that  his  readers 
now  understand  it.  But  it  is  as  good  English 
as  French,  and  while  in  both  languages  the 
word  manufacture  has  lost  its  literal  implication 
otkandmade,  and  embraces  machine-made  prod- 
ucts as  well  and  for  the  most  part,  still  it  was 
a  fine  stroke  to  call  attention  by  this  new  term 
to  the  primitive  form  of  industry,  and  to  em- 
phasize in  one  word  the  enormous  stride  that 
industry  has  taken,  which,  with  all  its  bless- 
ings, is  at  the  same  time  the  fundamental  cause 
of  the  chief  socio-economic  problem  of  modern 
times.  Lester  F.  Wj^bd. 

Die  Conehylien  der  pataganiecken  Formation.  Von 
H.  VON  Ihebinq.  Mit  2  Tafeln.  Neuen 
Jahrhuch  fur  Mineralogie^  Oeologie  und  Pa- 
Iseontologie,  Jahrg.  1899.  Bd.  II.  (S.  1-46 
Taf.  I.,  II.). 

In  this  paper  Dr.  von  Ihering  has  made  an 
important  addition  to  the  invertebrate  paleon- 
tology of  the  Patagonian  beds.  The  paper  is 
based  upon  a  collection  of  invertebrate  fossils 
recently  made  by  Mr.  C.  Bicego  of  the  Sao 
Paulo  Museum,  from  the  typical  Patagonian 
beds  at  the  mouth  of  the  Santa  Cruz  river  in 
southern  Patagonia.  According  to  Dr.  von 
Ihering  about  50  species  are  represented  in  the 
collection.  Among  these  are  nine  new  to  science 
and  some  three  or  four  new  varieties. 

Not  the  least  important  features  of  Dr.  von 
Ihering' s  paper  are  the  geological  questions  dis- 
cussed in  it.  Following  Dr.  Ameghino,  von 
Ihering  considers  the  Patagonian  and  Supra 
Patagonian  (Santa  Cruz)  beds,  as  quite  distinct 
and  proceeds  to  set  forth  at  some  length  the 
paleontologic  and  lithologic  features  which  ac- 
cording to  him  are  characteristic  of  each.  Hap- 
pily we  have  here  for  the  first  time  a  definite 
locality  given  where  the  Patagonian  beds  may  be 
observed  in  their  typical  development  and  ex- 
hibiting those  lithologic  and  paleontologic  feat- 
ures, which,  according  to  Dr.  von  Ihering,  dis- 
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tinguish  them  from  the  Sapra  Patagonian  beds. 
This  alone  is  a  most  important  point,  since  it 
gives  us  a  definite  base  from  which  to  start  in  a 
comparative  study  of  the  Tertiary  formations  of 
Patagonia,  as  they  are  understood  by  Drs.  von 
Ihering  and  Ameghino.  It  is  to  be  hoped  that 
the  latter  author  will  also,  in  the  no  distant 
future,  realize  the  importance  of  giving  at  least 
some  one  definite  locality  at  which  each  of  the 
various  geological  horizons  (Mesozoic  and  Ter- 
tiary) that  have  been  named  by  him  at  various 
times  may  be  found  and  studied.  It  is  alone  by 
such  frankness,  which  should  characterize  the 
work  of  naturalists  everywhere,  that  we  shall 
be  able  the  more  easily  to  arrive  at  a  true  solu- 
tion of  the  age  and  relations  of  the  various  geo- 
logical formations  of  Patagonia. 

According  to  Dr.  von  Ihering  (see  page  4  of 
his  paper),  the  fossil  shells  of  the  Santa  Cruz 
(Supra  Patagonian)  beds  are  usually  enclosed  in 
a  soft,  sandy  matrix,  while  those  of  the  Patago- 
nian beds  are  firmly  imbedded  in  very  hard 
clay  stones.  Dr.  von  Ihering  does  not  contend 
that  these  conditions  are  absolute  throughout 
the  two  series,  but  that  the  former  prevails  in 
the  upper  series  while  the  latter  predominates 
in  the  lower.  He  also  finds  the  faunas  of  the 
two  deposits  to  be  quite  distinct.  On  pages  6 
and  7  he  gives  a  list  of  67  species  as  belonging 
to  the  Patagonian  beds.  He  finds  only  16  of 
these  67  species  in  the  Santa  Cruz  (Supra  Pata- 
gonian) beds.  On  page  38  he  gives  a  number 
of  genera  and  species  which  according  to  him 
are  characteristic  of  the  Santa  Cruz  (Supra  Pa- 
tagonian) beds. 

Regarding  the  lithologic  characters  given  by 
Dr.  von  Ihering,  it  should  of  course  be  remem- 
bered that  he  has  himself  never  visited  Pata- 
gonia, and  has  therefore  to  rely  upon  the  nature 
of  the  matrix  adhering  to  the  fossils  and  the 
reports  of  Mr.  Bicego,  whose  observations  in 
southern  Patagonia  have  been  limited  to  the 
region  about  the  mouth  of  the  Santa  Cruz 
river.  But  even  in  that  locality  Mr.  Bicego 
certainly  could  not  have  failed  to  observe  that 
the  lithological  conditions  given  by  Dr.  von  Iher- 
ing, as  prevailing  in  the  Patagonian  beds,  are 
in  reality,  of  extremely  limited  extent  when 
compared  with  the  entire  thickness  of  fossil- 
bearing  rocks  at  this  locality.     There  are,  as 


Dr.  von  Ihering  says,  many  instances  of  hard 
clay-stones  or  other  concretions  literally  filled 
with  the  shells  of  mollusca,  and  occasionally  a 
stratum  of  hard  sandstone,  which  is  also  fossil- 
liferous.  The  superior  resistance  which  such 
materials  offer  to  erosion  are  apt  to  mislead  the 
not  too  careful  collector  as  to  their  relative  im- 
portance, and  with  such  material  at  hand,  and 
to  be  had  only  for  the  picking  up,  he  is  likely  to 
overlook  many  of  the  real  gems  which  will 
richly  reward  the  collector  if  he  turns  to  the 
several  hundred  feet  of  soft  sand  and  clays 
and  examines  them  in  situ.  On  weathering 
away,  however,  the  usually  soft  delicate  shells 
are  reduced  to  powder  and  rendered  worth- 
less. If  Mr.  Bicego  had  occasion  to  examine 
the  bluffs  along  the  south  side  of  the  Santa 
Cruz  river,  between  the  village  of  Santa  Cruz 
and  Direction  hill  at  the  mouth  of  the  river, 
he  must  have  seen  numerous  shell  layers  in  the 
soft  crumbling  sands  and  clays,  which  consti- 
tute by  far  the  greater  portion  of  the  350  feet 
of  sediment  exposed  in  the  blufifd.  A  notable 
example  of  this  is  to  be  seen  in  the  bluff  of  the 
river  about  one  and  a-half  miles  above  Direction 
hill  and  just  above  where  formerly  stood  the 
temporary  observatory  erected  a  few  years  ago 
by  the  United  States  Steamer  Brooklyn  (?). 
At  this  point  the  bluffs  rise  directly  from  the 
river  and  there  is  a  continuous  stratum  of  loose 
sand,  filled  with  shells.  This  stratum  is  about 
six  inches  thick  and  a  quarter  of  a  mile  in 
length.  It  is  located  at  a  height  of  only  five 
to  ten  feet  above  high  water  and  can  scarcely 
fail  to  attract  the  attention  of  anyone  passing 
along  the  foot  of  the  cliff.  At  various  altitudes 
above  it,  other  similar  shell-bearing  layers  may 
be  seen  in  the  same  bluff.  At  Direction  hill 
and  along  the  coast  to  the  southward  are  many 
other  strata  of  soft  materials  rich  in  fossils, 
while  if  any  one  will  take  the  trouble  at  low 
tide  to  walk  out  over  the  surface  of  the  beach 
he  will  frequently  see  the  soft  tosca  literally 
filled  with  fossil  shells.  In  one  soft  stratum 
near  the  mouth  of  the  river  the  writer 
found  a  bed  about  eight  inches  thick  and  20 
to  30  feet  in  length,  composed  almost  entirely 
of  the  shells  of  Struthiolaria  omata,  which 
according  to  von  Ihering  is  characteristic 
of  the  Patagonian  beds,  mingled  with   a  few 
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speciinens  of  S,  Ameghinoi,  which,  according  to 
the  same  author,  is  found  only  in  the  Supra 
Patagonian  (Santa  Cruz)  beds.  Moreover,  there 
are  a  number  of  blocks  of  the  hard  matrix 
from  the  mouth  of  the  Santa  Cruz  river  and 
DOW  in  our  collections  in  the  museum,  mingled 
together  in  the  same  block  are  to  be  seen  various 
species,  some  of  which,  according  to  von  Ihering, 
are  characteristic  of  the  Patagonian  and  others 
of  the  Supra  Patagonian  (Santa  Cruz)  beds. 

Dr.  Ortman,  who  is  making  a  thorough  study 
of  oar  collections  of  Tertiary  invertebrates  from 
Pfttagonia,  is  entirely  unable,  from  the  list  of 
species  given  by  Dr.  von  Ihering  (page  88),  as 
characteristic  of  the  Patagonian  and  Supra 
Patagonian  (Santa  Cruz)  beds,  to  refer  any  of 
the  numerous  horizons  from  which  our  coUec- 
tioDS  have  been  made  to  either  the  one  or  the 
other  series  of  beds,  on  account  of  the  mingling  of 
these  alleged  characteristic  species.  He  finds 
represented  in  our  collections  from  the  typical 
Patagonian  beds  at  the  mouth  of  the  Santa 
Craz  river  all  but  one  of  the  genera  and  species 
given  by  von  Ihering  (p.  88)  as  characteristic 
of  the  Supra  Patagonian  (Santa  Cruz)  beds. 
This  one  exception  (Vbluta  ameghinat)  he  finds 
in  our  collections  from  the  Mt.  of  Observation 
associated  with  Cardium  pudchum,  CardUa 
paiagoniea  =  inssqualU^  Siphanalia  noachina, 
which  according  to  von  Ihering  are  character- 
istic of  the  Patagonian  beds. 

Of  the  sixty  odd  species  given  by  von  Iher- 
ing (pp.  6-7)  as  coming  from  the  Patagonian 
beds.  Dr.  Ortman  is  able  to  at  once  designate 
thirty-five  of  them  as  occurring  in  our  collec- 
tions associated  with  one  or  more  of  the  char- 
acteristic species  of  the  Supra  Patagonian 
(Santa  Cruz)  beds  as  enumerated  by  von  Iher- 
ing (p.  88),  while  every  single  one  of  the  latter 
species  has  been  found  with  von  Ihering's 
characteristic  Patagonian  species.  It  will  thus 
be  seen  that  it  is  clearly  impossible  to  distin- 
guish these  two  formations  by  their  faunas, 
while  the  lithologic  characters  are  even  less 
distinctive.  Nevertheless  there  are  in  certain 
instances  decided  lithologic  and  faunal  differ- 
ences at  the  various  localities,  and  it  sometimes 
happens  that  such  differences  are  quite  marked 
even  in  the  same  actual  horizon  and  at  neigh- 
boring localities.     To  such  local  differences  due 


to  the  varying  conditions  attending  the  deposi- 
tion of  the  beds,  is  due  the  confusion  regarding 
their  stratigraphic  relations.  Before  making 
more  extended  observations,  the  present  author 
like  Drs.  von  Ihering  and  Ameghino,  was  in 
favor  of  considering  these  beds  as  composed  of 
two  distinct  formations.  Subsequent  observa- 
tions, made  at  many  different  localities,  have 
convinced  me,  however,  that  the  Patagonian  and 
Supra  Patagonian  beds  do  not  represent  dis- 
tinct time  intervals,  but  that  sedimentation  was 
continuous  from  the  base  to  the  top  of  the 
series,  and  that  the  strata  of  which  they  are 
composed  all  belong  to  one  formation  (the 
Patagonian  formation).  The  rocks  composing 
these  beds  were  laid  down,  as  the  fossils  clearly 
indicate,  either  in  a  shallow  sea  or  as  littoral 
deposits.  The  shallow  sea  deposits  constitute 
the  Patagonian  phase  of  the  series,  while  in  the 
Supra  Patagonian  phase  are  included  the  sands 
and  muds  that  were  accumulating  simulta- 
neously along  the  shores  and  smaller  estuaries  as 
their  included  fossils  clearly  indicate.  The 
Patagonian  phase  prevails  at  the  base  and  the 
Supra  Patagonian  at  the  top  of  the  series,  but 
neither  is  restricted  to  any  definite  horizon 
within  the  limits  of  the  entire  series. 

On  page  29,  Dr.  von  Ihering  enters  upon  a 
discussion  of  the  age  and  relative  position  of 
the  various  sedimentary  formations  of  Pata- 
gonia, giving  a  review  of  the  conflicting  opinions 
expressed  at  different  times  by  various  authors 
on  these  questions.  He  also  points  out  the 
erroneous  ideas  formerly  held  by  Dr.  Ameghino 
regarding  the  relative,  stratigraphic  position  of 
the  Patagonian^  Supra  Patagonian  and  Santa  Oruz 
beds.  In  this  general  risumS  he  has  fallen  into 
an  error  regarding  the  position  taken  by  my- 
self in  a  former  paper  with  reference  to  the 
stratigraphic  position  and  age  of  the  Pyrotherium 
beds  of  Ameghino.  Since  others,  more  especi- 
ally Drs.  Ameghino  and  Both,  have  also  mis- 
understood the  position  taken  by  me  at  that 
time  on  this  question  I  shall  improve  the 
present  opportunity  to  explain  a  little  more 
fully  my  views  concerning  the  Pyrotherium 
beds.  I  did  not,  as  these  authors  seem  to  think, 
place  the  Pyrotherium  beds  above  the  Santa 
Cruz  beds.  I  placed  them  in  the  Cretaceous, 
where  according  to  Ameghino  they  belonged. 
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I  did,  however,  seriously  qaestion  both  their 
Cretaceous  age  and  the  stratigraphic  position 
assigned  to  them  by  the  Ameghinos.  From  a 
study  of  Dr.  Ameghino's  description  of  the 
mammalian  fauna  found  in  them,  I  advanced 
the  opinion  that  there  were  mingled  together 
in  the  so-called  Pyrotherium  fauna,  representa- 
tives from  two  or  more  distinct  horizons.  This 
opinion  Dr.  Ameghino  has  since  admitted  to  be 
a  fact  and  has  separated  his  Pyrotherium  beds 
into  two  distinct  formations  which  he  separates 
by  a  long  time  interval.  My  succeeding  two 
years  of  field-work  in  Patagonia  have  Airther 
convinced  me  as  to  the  correctness  of  my  former 
views  regarding  the  Pyrotherium  beds. 

In  referring  on  page  80  to  the  paleontologic 
evidences  advanced  by  myself  regarding  the 
age  of  the  Pyrotherium  beds.  Dr.  von  Ihering 
is  quite  right  in  saying  that  the  tooth  mentioned 
and  figured  by  myself  as  belonging  doubtfully 
to  Pyrotherium,  is  a  tooth  of  Astrapotherium, 
and  also  in  maintaining  that  in  the  process  of 
development  of  any  mammalian  phylum,  cer- 
tain organs  may  early  attain  a  considerable  de- 
gree of  specialization,  while  the  animal  as  a 
whole  remains  quite  primitive  in  its  structure. 
Everyone  I  presume  will  readily  grant  this,  but 
would  Dr.  von  Ihering  have  us  entirely  overlook 
the  extremely  close  relationships,  brought  out 
on  almost  every  page  of  Dr.  Ameghino' s  papers 
on  the  Pyrotherium  fauna,  as  existing  between 
the  so-called  Cretaceous  fauna  of  the  Pyrothe- 
rium beds  and  that  of  the  Banta  Cruz  beds, 
which  latter  are  now  known  to  be  not  older  than 
Miocene  ?  Many  of  the  mammals  described  by 
Ameghino  from  the  Pyrotherium  beds  are 
scarcely  specifically  distinguishable  from  allied 
forms  in  the  Santa  Cruz  beds.  In  a  few  in- 
stances Ameghino  has  himself  admitted  that  he 
can  not  distinguish  forms  troxsi  the  Pyrotherium 
beds  from  well-known  Pliocene  and  Pleistocene 
animals.  Among  such  may  be  noticed  the  large 
gravigrade  edentate  which  he  is  unable  to  dis- 
tinguish from  Mylodon,  more  than  likely  for  the 
very  good  reason  that  it  is  a  tooth  of  Mylodon 
from  thePleistocene  deposits  that  occur  through- 
out the  greater  part  of  Patagonia. 

Considering  the  highly  specialized  character 
of  the  Pyrotherium  fauna  and  its  remarkably 
close  relationship  as  a  whole  to  the  Santa  Cruz 


fauna,  in  connection  with  what  we  already 
know  of  the  character  of  the  stratigraphic  work 
of  the  Ameghinos  in  Patagonia,  the  Cretaceous 
age  of  the  Pyrotherium  beds  can  no  longer 
be  seriously  considered.  Moreover  the  strati- 
graphic observations  of  Dr.  Both,  Sefior  Mer- 
cerat  and  myself  are  all  at  variance  with  such  a 
position  for  them. 

On  page  45  Dr.  Von  Ihering  includes  the 
Cape  Fairweather  beds  in  the  Tehuelche  for- 
mation  as  is  also  done  by  Ameghino.  If  I  mis- 
take  not  the  term  Tehuelche  formation  was 
proposed  by  Doering  for  the  great  bowlder  or 
shingle  formation  of  Patagonia.  Unfortunately 
I  have  never  been  able  to  see  Doering' s  paper. 
If  I  am  correct  in  this  the  Cape  Fairweather 
beds  should  not  be  included  in  the  Tehuelche 
formation  since  they  are  quite  distinct  and  un- 
conformable as  I  have  been  able  to  observe  at 
several  different  localities.  The  Cape  Fair- 
weather  beds  are  Pliocene  while  the  Bowlder 
formation  is  unquestionably  Pleistocene.  A 
curious  account  of  the  relations  of  these  two 
deposits  has  been  published  by  Dr.  Ameghino 
in  the  Geological  Magazine,  for  January,  1897. 
On  page  17  in  speaking  of  these  two  series  of 
beds  he  says,  after  quoting  at  some  length  from 
a  letter  from  his  brother,  Charles  Ameghino : 
**  According  to  this  the  bowlders  were  deposited 
at  the  bottom  of  the  sea  and  over  them  there 
extended  at  other  periods  a  vast  formation  of 
marine  shells.''  In  this  instance  Dr.  Ameghino 
has  again  reversed  the  true  stratigraphic  rela- 
tions as  he  did  for  many  years  with  the  Pata- 
gonian,  Supra  Patagonian  and  Santa  Cruz  beds. 

J.  B.  Hatchbr. 

OeohgiccU  Survey  of  Canada,  By  George  Mer- 
cer Dawson,  C.M.G.,  F.R.S.,  etc.,  Director. 
Annual  Report.  (New  Series.)  Vol.  X.  Ot- 
tawa, December,  1899. 

This  volume,  comprising  1046  pages  of  text 
accompanied  by  eight  maps  and  illustrated  by 
twelve  plates  and  a  number  of  figures  in  the 
text,  has  just  been  issued  by  the  Department 
and  forms  publication  No.  679  of  the  Catalogue 
of  volumes  published  by  the  Canadian  Survey. 
It  is  addressed  to  the  Hon.  Clifford  Sifton, 
M.P.,  Minister  of  the  Interior,  and  contains 
many  valuable  reports  of  exploratory  and  geo- 
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logical  surveys,  both  in  the  little  known  dis- 
tricts of  Canada,  as  well  as  in  the  densely  popu- 
lated and  older  provinces  of  the  Dominion  of 
Canada.  The  volume  opens  with  a  '  Summary 
Report  of  the  Operations  of  the  Geological 
Survey  for  1897,*  by  the  Director. 

This  report  describes  the  various  publications 
issued  during  the  year,  the  geological  informa- 
tion on  the  Yukon  District,  Museum  and  office 
work,  and  also  the  result  of  boring  operations  in 
Northern  Alberta.  The  Director  also  gives  re- 
ports of  explorations  and  surveys  in  British 
Columbia,  Manitoba,  Ontario,  Quebec,  Hudson 
Strait,  New  Brunswick  and  Nova  Scotia. 
It  is  followed  by  Mr.  W.  Mclnnes's  report 
*  On  the  Geology  of  the  Area  covered  by  the 
Seine  River  and  Lake  Shebandowan  Map- 
Sheets,'  in  the  gold-bearing  series  of  Northern 
Ontario.  The  Lauren tian,  Oouchich  and  Kee- 
watin  Steep  Rock  series,  and  Animikie  series 
of  rock  formations  occurring  in  that  district  are 
described  and  their  contacts  carefully  noted. 
The  localities  which  are  productive  and  of  ec- 
onomic value  receive  special  attention  and 
notes  on  the  glacial  geology  are  also  included. 
This  forms  Report  II.  of  the  volume. 

'  Report  on  the  Area  included  by  the  Nipis- 
aing  and  Temiscaming  Map-Sheets,' by  Mr.  A. 
£.  Barlow,  forms  Report  I.  of  this  volume,  and 
comprises  802  pages  of  text,  including  two  ap- 
pendixes: (1)  'List  of  Elevations';  (2)  'On 
some  Gambro-Silurian  and  Silurian  Fossils 
from  the  Lake  Temiscaming,  Lake  Nipissing 
and  Mattawa  Outliers,'  by  Henry  M.  Ami,  of 
the  paleontological  staff.  Mr.  Barlow's  report 
forms  a  very  complete  study  of  an  important 
area  of  archsean  rocks,  in  which  he  has  de- 
Bcribed  the  main  geological  features  with  a 
great  deal  of  pains,  and  gone  into  details  of  the 
oompo^tion  of  the  gneisses  met  in  the  Lauren- 
tian  of  the  area  in  question,  together  with  their 
petrographical  relations  ;  also  in  the  '  Grenville 
series '  as  developed  and  recognized  by  him  in 
that  district. 

The  Huronian  system  is  then  discussed,  and 
the  breccia-conglomerates,  the  diabase  and 
gabbro  and  granites  met  with  carefully  de- 
scribed, along  with  their  relations  to  the  post- 
Archsoan  eruptives.  He  then  devotes  the  suc- 
ceeding chapters  to  a  description  of  the  Gam- 


bro-Silurian, Silurian  and  Pleistocene  areas  in- 
cluded within  the  two  maps  of  the  district  ex- 
amined, and  has  a  chapter  on  '  Economic  Geol- 
ogy'  describing  the  valuable  deposits  of  gold, 
silver,  nickel,  copper,  iron  and  other  minerals 
occurring  there.  Regional  descriptions  follow, 
which  will  prove  of  great  value  to  prospectors 
and  miners  in  a  district,  full  of  beautiful  lakes 
and  waterfalls  and  magnificent  scenery,  and 
holding  economic  minerals  of  untold  wealth. 

Report  J,  by  Mr.  R.  Chalmers,  '  On  the  Sur- 
face Geology  and  Auriferous  Deposits  of  South- 
eastern Quebec,'  contains  upwards  of  160  pages 
of  very  valuable  reading  and  illustrations,  with 
statistics  of  the  gold  production  of  the  Beauce 
and  Chaudi^re  River  region  of  Quebec.  The 
pleistocene  marine  shore- lines,  the  rivers  and 
lakes,  the  denudation  that  has  taken  place,  to- 
gether with  the  action  and  products  of  the  Ap- 
palachian glacier,  the  Laurentide  ice,  and  that 
of  the  local  glaciers,  as  well  as  of  floating  ice, 
are  all  discussed.  The  gold-bearing  region  is 
then  described.  This  includes  the  history  of 
mining  in  the  Gilbert  River,  River  du  Loup, 
Famine  River,  Mill  River,  Slate  Creek,  Main 
Chaudi^re  Valley,  Little  Ditton  River,  etc.  The 
probable  source  of  the  alluvial  gold  is  then  given 
by  the  author. 

'The  Mineral  Resources  of  New  Bruns- 
wick,' by  Professor  L.  W.  Bailey,  forms  Re- 
port M  of  this  volume  and  is  a  most  welcome 
report.  This  province  ought  to  receive  as  well 
as  give  more  attention  to  the  materials  of  eco- 
nomic value,  which  occur  in  the  earth's  crust  as 
it  is  developed  in  that  portion  of  the  Dominion 
of  Canada  by  the  sea.  The  geological  forma- 
tions, in  which  iron,  copper,  nickel,  antimony,, 
lead,  silver,  manganese,  coal,  bituminous 
shales,  graphite,  peat,  gypsum,  granites,  mar- 
bles, dolomites,  ornamental  stones,  infusorial 
earths,  mineral  springs,  and  various  other  ma- 
terials of  economic  value  to  man  are  to  be 
found,  are  described,  and  the  mode  of  occur- 
rence of  these  useful  materials  given,  together 
with  their  locations.  A  map  of  the  minerals 
of  the  province  accompanies  the  report. 

Report  S  contains  the  customary  and  useful 
report  of  the  '  Section  of  Mineral  Statistics  and 
Mines,'  by  Mr.  E.  D.  Ingall.  It  contains  up- 
wards of  200  pages  of  valuable  notes  on  all  the 
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economic  minerals  of  Canada  from  all  the 
provinces,  and  tables  of  their  value  and  of  the 
amount  produced  and  exported  or  consumed 
at  home. 

The  volume  contains  a  very  complete  index, 
which  adds  greatly  to  its  value.       ^  ^  ^i^ 

North  American  Slime  Moulds.     By  T.  H.  Mac- 

Bbidb.     New  York,  Macmillan  &  Co. 

The  appearance  of  this  book  must  be  gratify- 
ing to  all  American  students  of  the  slime 
moulds.  It  is  gratifying  also  that  it  comes 
from  the  pen  of  one  who  has  long  been  identi- 
fied as  an  ardent  student  of  these  lowly  organ- 
isms, and  whose  former  contributions  to  the 
literature  of  the  subject  have  shown  signs  of  a 
conscientious  student.  It  follows  closely  after 
the  appearance  of  two  monographs  covering 
the  species  of  a  much  wider  geographical  area 
and  including  the  American  forms  ;  the  one  by 
Mr.  George  Massee  of  the  Kew  Herbarium, 
London,  Eng.,  and  the  other  by  Mr.  Arthur 
Lister,  of  the  British  Museum,  London,  Eng. 
Nevertheless,  it  will  be  found  convenient  for 
jimerican  students  because  it  is  limited  to 
American  species,  and  especially  because  the 
author  has  had  an  opportunity  of  comparing  a 
larger  number  of  specimens  representing  the 
American  species,  than  perhaps  were  accessible 
to  the  monographers  mentioned  above. 

Each  of  these  three  authors  arrives  at  a  dif- 
ferent conclusion  after  the  usual  course  of 
reasoning  in  the  selection  of  the  name  for  the 
entire  group.  Massee  uses  the  name  Myxogae- 
tree  first  applied  by  Fries  in  1829.  Lister  em- 
ploys the  name  Mycetozoa^  given  by  de  Bary,  in 
1858,  which  included  the  Acraeiese  of  recent  dis- 
covery and  the  Myxogastres  of  Fries.  Mac- 
Bride  choses  the  name  Myxomycetee,  substituted 
by  Link  in  1831  for  Fries  Myxogastres j  but 
emended  by  deBary  to  include  the  exosporous 
species,  the  endosporous  species  only  having 
been  treated  of  by  Fries  and  Link.  The  Myxo- 
mycetes  of  deBary  thus  formed  a  subdivision  of 
his  Mycetozoa.  The  author  then  says  (p.  18), 
*'  Myxomycetes  (Link)  de  Bary  must  remain  the 
undisputed  title  for  all  true  slime  moulds,  end- 
osporous and  exosporous  alike.'' 

In  the  introduction  the  author  briefly  de- 
scribes   the    habits  and    morphology  of    the 


organisms.  It  is  evident  from  his  discussion  on 
page  9  et.  seq.,  that  he  considers  them  to  be 
plants.  But  he  very  sensibly  recognizes  the 
difficulties  here  presented  by  a  group  of  organ- 
isms, whose  vegetable  characteristics  on  the 
one  hand  ally  them  to  the  amoeboid  animals, 
and  on  the  other  hand  give  rise  to  no  higher 
group.  He  says  ''  it  is  purely  a  matter  of  in- 
difference whether  we  say  plant  or  animal,  for 
at  the  only  point  where  there  is  connection 
there  is  no  distinction."  There  are  given  di- 
rections for  the  collection  and  care  of  material, 
and  also  is  given  a  good  bibliography. 

In  the  taxonomic  part  of  the  book,  the 
Myxomycetes  (Link)  de  Bary  are  regarded  as  a 
class  which  is  divided  into  three  sub-classes. 
The  first  sub-class  is  the  Phytomyxineae 
8chroeter,  with  one  species,  Plasmodiophora 
hrassieae  which  produces  the  common  club  foot 
of  cabbage,  turnips  and  other  cruciferous 
plants.  The  second  sub-class,  the  Exosporeae 
Bostafinsk,  includes  two  species,  the  well 
known  Ceratiamyxa  fruticulosa  (Ceratium  hyd- 
noides)  and  C,  porioides,  which  may  be  only  a 
variety,  or  form,  of  the  first  named,  as  sug- 
gested from  material  collected  by  the  writer  at 
Ithaca,  and  indeed  Lister  considers  it  a  variety 
only  (Mycetozoa,  p.  26).  The  third  sub-class 
the  Myxogastres  (Fries)  MacBride,  represents  the 
Myxomycetes  properly  speaking,  and  it  is  here 
that  the  large  number  of  genera  and  species  are 
to  be  found.  '  Keys '  are  given  first  to  the 
orders  of  which  five  are  recognized.  Then  under 
each  order  are  given  keys  to  the  genera  and 
species,  with  synonymy  and  diagnoses,  which 
latter  are  further  made  lucid  by  copious  notes  in 
most  cases.  The  distribution  of  each  species  as 
at  present  known  to  the  author  is  also  given. 

In  his  treatment  of  the  nomenclature  the 
author  has  not  been  led  into  many  very  painfiil 
upheavals  of  antiquated  names,  though  in  sev- 
eral cases  the  species  appear  under  unfamiliar 
names,  the  most  notable  being  Mucilage  sport- 
giosa  for  Spumaria  alba.  Forty- four  genera  are 
treated  and  over  two  hundred  species.  These 
are  illustrated  by  eighteen  excellent  plates. 
The  work  is  published  in  the  attractive  way  so 
characteristic  of  many  of  Macmillan's  books. 

Gbobob  F.  Atkinbok. 
Cornell  University. 
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SOCIETIES  AND  ACADEMIES. 

NKW  TOBK  ACADEMY  OF  8CIBNCB8. 
8BCTION  OF  BIOLOOT. 

The  regular  meeting  was  held  on  January  8, 
1900,  Professor  F.  S.  Lee  presiding. 

Mr.  David  Griffiths  spoke  of  the  structure  of 
certain  species  of  the  Sordariacew  and  briefly 
reviewed  the  work  which  has  been  done  on  the 
gronp.  Certain  species  were  taken  as  types  of 
the  principal  genera,  and  their  life  history 
traced,  Sordaria  finieola,  Podaapora  eoprophila, 
Effpocopra  equarum  and  Sparormia  intermedia  be- 
ing spoken  of  especially.  Some  time  was  de- 
Toted  to  a  discussion  of  the  much  mooted  ques- 
tion of  fertilization  in  this  and  kindred  groups. 
The  principal  methods  of  spore  distribution 
were  outlined. 

Dr.  Wm.  J.  Gies  reported  upon  the  changes 
which  may  occur  in  lymph  after  the  adminis- 
tration of  protoplasmic  poisons.  Quinin  did 
not  interfere  with  the  usual  influence  of  dex- 
trose although  it  did  suppress  the  action  of 
leech  extract.  The  results  with  dextrose, 
therefore,  indicate  that  the  increase  in  the 
quantity  of  lymph  following  its  injection  in 
large  quantity  is  due  mainly  to  physical  fac- 
tors. In  the  case  of  leech  extract,  on  the  other 
hand,  there  is  an  interference  with  the  action 
of  the  physiological  factors  that  appear  to  be 
responsible  for  the  changes  usually  brought 
about  by  this  lymphagogue.  That  the  increase 
in  the  amount  of  lymph  after  large  quantities  of 
dextrose  have  been  injected  is  not  due  primarily 
to  increased  capillary  pressure,  as  is  held  by 
Cohnstein  and  Starling,  was  shown  in  one  of 
the  experiments  in  which  quinin  caused  the 
death  of  the  animal,  and  yet  from  which  the 
lymph  continued  to  flow  for  three  hours. 
After  injecting  arsenic,  which  is  said  to  very 
greatly  increase  the  permeability  of  the  blood 


vessels,  espedally  those  of  the  portal  system, 
there  was  little  in  the  flow  and  character  of  the 
lymph  resembling  the  usual  effect  of  lympha- 
gogues.  It  appears,  therefore,  that  Starling's 
hypothesis  of  increased  capillary  permeability 
does  not  fully  account  for  the  action  of  lympha- 
gogues,  and  that  the  mechanical  theory  of  lymph 
formation  fails  as  long  as  it  does  not  explain 
the  most  striking  phenomena  of  the  process — 
those  following  the  injection  of  Heidenhain's 
lymphagogues  or  Asher's  Hiver  stimulants.' 
The  physiological  theories  of  Heidenhain  and 
Asher  would  explain  them. 

Professor  Frederic  S.Lee  said  that  the  duration 
of  the  life  of  voluntary  muscle  in  mammals  after 
the  death  of  the  individual  has  not  been  well 
known.  Under  the  author's  direction,  Messrs. 
Adler  and  Bulkley  have  been  investigating  this 
in  cats  and  rabbits.  In  each  experiment  the 
animal  was  killed,  a  particular  muscle  was  ex- 
cised and  stimulated  by  electric  shocks  at  five- 
minute  intervals,  and  the  resulting  contractions 
were  recorded.  The  muscles  used  were  the 
8oleu$  (deep  red),  and  the  tibialie  anticue  (pale). 
Each  survived  several  hours,  the  maximum  for 
the  red  muscle  being  14  hours  and  37  minutes, 
and  for  the  pale,  12  hours  and  20  minutes.  It  is 
known  that,  in  comparison  with  white  muscle- 
fibres,  red  fibres  contain  relatively  more  sarco- 
plasm,  which  is  nutritive  in  function,  and 
relatively  less  fibrillar  substance,  which  is  the 
oontractile  part.  This  may  perhaps  account 
for  the  longer  survival  of  the  red  muscle.  So 
far  no  constant  difference  in  duration  has  been 
observed  between  the  cat  and  the  rabbit.  In 
both  the  red  and  the  pale  muscle  the  decrease 
of  irritability  was  gradual,  but  occasionally  in 
the  tibialie  there  was  a  sudden  fall  at  the  end  of 
about  one  hour,  the  irritability  then  continuing 
at  a  low  ebb  for  hours  but  with  a  gradual  de- 
cline. The  sudden  fall  may  have  been  due  to 
the  early  death  of  the  white  fibres,  which  inter- 
mingled with  red  ones,  occur  in  the  pale  muscle. 
Besides  the  theoretic  interest,  the  above  results 
have  a  practical  bearing,  since  they  show  that 
mammalian  muscle  can  readily  be  used  for  ex- 
perimental purposes  in  the  physiological  labora- 
tory. This  is  now  being  done  at  Columbia 
University. 

Professor  Henry  F.  Osbom  reported  upon 
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recent  additions  to  the  American  Museum  from 
the  Cope  collection  through  the  munificence  of 
President  Jesup.  (For  a  fuller  account  see 
Science,  N.  S.,  XI.,  p.  77.) 

Bashford  Dean  described  the  condition  in 
seven  eggs  of  Myxine  glutinosa  which  he  had 
received  from  Professor  A.  E.  Verrill.  These 
had  been  collected  in  1880  on  the  Newfound- 
land banks  in  water  of  90  and  150  fathoms. 
The  egg  membranes  were  regarded  as  more 
specialized  than  those  of  Bdellostoma. 

Feancis  E.  Lloyd. 

Secretary. 

DISCUSSION  AND  CORRESPONDENCE. 
DO   THE    BEACTIONB  OF  THE    LOWER    ANIMALS 
AaAINBT  INJURY  INDICATE  PAIN  SEN- 
SATIONS ?* 

In  a  posthumous  article  with  the  above  title 
by  the  lamented  Professor  Norman  is  contained 
the  chief  substance  of  what  was  to  have  been 
his  doctorate  thesis.  It  comprises  new  facts  and 
a  statement  of  those  that  are  old  in  a  way  which 
will  interest  especially  the  psychologists  and 
gratify  to  no  small  degree  the  physiologists — 
or  some  of  them.  While  the  author  answers 
the  titular  question  in  the  negative,  as  his  main 
thesis,  '  lower  animals '  indicates  for  him  only 
those  species  up  to  and  including  the  flounder. 
Moreover,  the  paper  is  remarkably  free  from 
opinions  based  on  analogy,  the  evidence  being 
weighed  as  its  author  thinks  solely  for  what  it 
is  worth  and  regarding  the  particular  species 
experimented  upon  alone. 

The  report  begins  with  a  proper  adverse  criti- 
cism of  that  mode  of  argument  in  a  circle 
which  bases  presumption  as  to  the  mode  of 
consciousness  concomitant  to  movements,  on 
these  same  movements  taken  as  expressive  of 
certain  modes  of  consciousness.  He  follows 
rather  the  purely  physiological  method  of  con- 
sidering movements  as  the  immediate  conse- 
quence of  physical  stimulation,  the  psychic 
factor  not  entering  the  problem  at  all.  Cer- 
tain experiments  seem  to  the  author  to  prove 
the  correctness  of  this  point  of  view. 

*  Bj  the  late  Professor  W.  W.  Norman,  University 
of  Texas,  with  Additional  Note  by  Jacqaes  Loeb. 
American  Journal  of  Physiology ,  Vol.  III.,  No.  VI., 
1  Jan.,  1900.    Pp.  270-284. 


The  most  striking  and  classic  of  these  ex* 
periments  were  made  on  the  common  earth- 
worm (AUolobophora).  If  such  a  low  animal 
be  divided  at  its  middle  transversely,  only  the 
posterior  half  shows  those  squirming  and  jerk- 
ing movements  which,  anthropomorphically 
viewed,  seem  to  indicate  pain ;  the  anterior 
half  (containing  the  brain)  crawls,  as  ordinarily, 
away.  Now  if  each  of  these  halves  be  halved, 
again  the  posterior  segment  of  each  squirms 
while  the  anterior  halves  crawl  away.  Thia 
same  process  may  be  continued  with  precisely 
like  result  until  the  pieces  are  no  longer  large 
enough  to  crawl  independently.  This  striking 
phenomenon  is  explained  in  part  by  the  two 
sets  of  muscular  fibers  in  the  worm,  one  longi- 
tudinal, causing  the  squirming  and  jerking,  and 
the  other  circular,  which  produce  the  crawling. 
Why  in  the  posterior  segments  the  former  set 
should  be  initially  stimulated  and  in  the  an- 
terior the  latter  set.  Professor  Norman  says  he 
does  not  know.  For  its  purpose  the  experi- 
ment seems  conclusive.  Similarly,  if  a  swim- 
ming leech  be  cut  in  two,  both  parts,  after  a 
pause,  swim  off  as  if  nothing  had  happened. 
Like  events  take  place  with  other  species  of 
worms,  the  anterior  or  brain  part  being  regu- 
larly that  undisturbed  by  the  extraordinary 
stimulus. 

The  abdomen  of  a  hermit  crab  may  be  cut  in 
two  without  any  '  but  a  very  slight  response ' 
from  any  remaining  movable  organ.  Limidua 
stops  a  few  seconds  when  four  or  five  abdomi- 
nal segments  are  cut  away,  then  proceeds 
quietly  breathing  as  before.  Its  order  of  events 
is  regularly  :  cessation  of  breathing,  flexion  of 
abdomen,  pause,  extension  of  abdomen,  respi- 
ratory movements.  OeophUtis  cut  in  two  in 
the  middle  continues  its  crawling,  the  front  half 
going  forwards  and  the  rear  half  backwards. 
Millipedes  divided  while  walking  do  not  hasten 
nor  stop  nor  jerk.  Dragon  flies  lose  parts  of 
their  abdomens  without  any  appreciable  change 
in  position.  As  was  long  ago  pointed  out,  bees 
continue  to  eat  when  their  abdomens  are  cut 
way  during  the  process. 

Lastly,  sharks  and  flounders,  provided  a  cur- 
rent of  water  circulate  through  their  gills,  will 
allow  the  most  tedious  and  deep-going  cutting 
operations  on  their  heads  without  the  slightest 
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appreciable   movement  indicative  of  pain   or 
even  of  sensation. 

In  the  'additional  note,'  Professor  Loeb 
points  out  as  the  two  chief  results  of  the  investi- 
gation: "  (1)  In  a  great  number — ^perhaps  the 
majority— of  lower  animals  injuries  cause  no 
reaction  which  might  be  interpreted  as  the  ex- 
pression of  pain  sensations.  (2)  In  the  limited 
number  of  cases  where  injury  is  followed  by 
motions  which  have  been  considered  as  the  ex- 
pression of  pain  sensations  (as  in  the  case  of 
worms)  a  closer  analysis  shows  that  this  inter- 
pretation is  unjustified." 

This  article  is  noteworthy  not  least  for  what  it 
neither  says  nor  implies,  namely,  that  animals 
other  than  those  there  considered  probably  do 
not  feel  pain.  Notwithstanding  this  most  com- 
mendable modesty  of  opinion  on  the  part  of  its 
author,  certain  considerations  present  them- 
selves therefrom,  which  are  of  too  great  moment 
both  to  psychology  and  to  physiology  to  remain 
unanswered.  The  problem  may  be  properly 
considered  as  insoluble — yet  well  worthy  of  de- 
bate. It  will  not  be  maintained  that  these  ani- 
mals do  experience  pain  when  they  are  injured, 
hut  <ynly  thai  they  may  for  all  that  experimentB 
prove  to  the  contrary.  Analogy  and  reasonable 
presumption  are  our  only  methods  when  inex- 
periancable  sensations  are  in  question  and  the 
former  of  these  at  least  works  both  ways. 

The  lowness  of  the  investigator's  subjects  in 
the  animal  '  scale '  is  worthy  of  preliminary  no- 
tice. On  this  account  it  would  at  first  sight 
seem  that  the  author's  and  Dr.  Loeb's  opinion 
was  more  valid,  on  the  common  supposition 
that '  so  low  a  grade  of  consciousness  could  not 
include  actual,  stinging  pain.'  The  nervous 
systems  of  these  worms  and  echinoderms  and 
fishes  seem  undoubtedly  too  simple  to  allow  of 
the  presence  of  organs  for  pain  such  as  on  the 
whole  seem  probable  in  man  and  his  congeners. 
The  highest,  highly  differentiated  animals  re- 
quire painful  sensations  as  a  means  teleolog- 
ically  protective  of  their  different  organs ;  in 
the  lowest  orders,  on  the  other  hand,  this  need 
does  not  exist,  for  their  relative  simplicity  of 
plan  makes  possible  the  regeneration  of  any 
lost  part  or  organ  or  even  the  perfecting  of  an 
individual  from  a  part  artificially  cut  off  from 


another  individual.  It  is  therefore  extremely 
reasonable  even  from  the  pan-psychistic  view- 
point to  suppose  that  organs  of  pain  would  be 
undeveloped  in  these  very  lowly  forms.  The 
simplicity  of  neural  structure  in  these  orders 
makes  it  certain  almost  that  much,  present  in 
higher  forms  as  organs  correlated  to  conscious- 
ness of  various  modes,  would  here  be  lacking. 
The  worm  and  the  starfish,  simply  because  they 
are  in  a  less  degree,  physiologically  speaking, 
individuals  than  is  a  dog  or  a  man,  require  fewer 
of  those  organs  on  which  a  continuance  of  in- 
dividuality depends.  But  while  this  is  so,  per- 
haps, the  sort  of  pain  under  discussion  is  not 
man's  degree  of  pain,  but  rather  that  grade  of 
painful  consciousness  proportionate  to  the  needs 
of  the  animal  in  which  it  may  or  may  not  be 
experienced.  The  difference  is  not  one  of  kind 
but  one  of  degree,  and  a  degree  suitable  to  the 
biologic  needs  of  the  particular  species  may  be 
present,  commensurate  not  to  the  complexity  of 
a  nervous  system  even,  but  perhaps  only  to  the 
necessity  of  the  preservation  of  individuality — 
a  necessity  in  some  of  the  species  experimented 
on  obviously  exceedingly  small. 

In  view  of  the  great  similarity  functionally 
between  the  neural  structures  of  the  higher 
animals  and  those  of  man,  no  one  perhaps 
would  seriously  deny  consciousness  to,  say,  an 
elephant  or  an  ape.  To  damaging  stimulation 
these  animals  react  much  as  does  man,  but  it  is 
a  quite  gratuitous  presumption  that  the  earth- 
worm and  the  flounder  would  react  to  a  de- 
structive excitation  in  a  manner  even  compar- 
able to  that  in  which  these  higher  forms  react. 
To  suppose  this  would  be  to  employ  again  only 
a  sort  of  the  objectionable  anthropomorphism. 
Because  the  elephant  or  the  cat  with  a  remark- 
ably elaborate  system  of  innervated,  muscled, 
and  jointed  limbs,  reacts  in  a  charact'Cristic 
way  to  injury,  there  is  no  reason  to  expect  the 
Nereis  or  the  starfish  to  react  similarly  in  any 
sense.  The  rabbit  even,  with  essentially  all 
the  motor  mechanism  which  man  possesses, 
*  expresses '  pain  often  times  only  by  attempts 
to  get  away  and  by  an  increase  in  the  breath- 
rate  ;  indeed  this  dyspnoea  is  often  the  physi- 
ologic ansBsthetizer's  only  sign  that  more  ether 
is  urgently  demanded.  It  is  not  necessary  then 
because  the  lowest  forms  of  animals  do  not  act 
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as  mammals  act  under  injury  to  presume  on 
that  account  an  absence  of  that  degree  of  un- 
pleasant consciousness  which  corresponds  to 
the  higher  animaPs  pain.  One  might  d  priori^ 
from  difference  in  structure  and  in  function 
both,  expect  wholly  different  reactions  to 
stimuli  or  even  none  at  all.  Qualitatively  as 
well  as  quantitatively  the  reactions  of  any  two 
genera  may  differ  to  any  indefinite  degree. 

Again  that  relative  deficiency  of  simplicity  of 
neural  organs,  natural  to  the  low  orders,  may 
be  and  presumably  is  correlated  with  a  like  de- 
ficiency in  the  duration  of  the  sensations  rep- 
resented by  these  organs.  The  time  of  con- 
tinuance of  a  sensation  occasioned  by  a  momen- 
tary stimulation  is  perhaps  determined  by  the 
number  and  extent  of  something  comparable  to 
association- currents  running  either  between 
different  parts  of  the  neural  unit  or  between 
these  units  extended  spatially,  or  both.  The 
fbrmer  of  these  conditions  may  be  simpler  in 
the  lowest  orders,  and  the  latter  wholly  or  at 
least  partly  lacking.  'Reverberation,'  in  a 
word  is  less,  the  simpler  the  nervous  organ. 
Professor  Norman  expressly  noted  in  most  of  his 
experimental  reports  a  period  of  quiet  on  the 
animal  subject's  part,  representing  nervous 
shock.  It  is  a  pure  presumption  to  conclude 
that  such  a  condition  is  not  '  painful  '  to  the 
animal.  In  all  the  higher  animals  severe  pain 
is  essentially  asthenic  in  its  effect  on  the  organ- 
ism. Limulus,  cited  by  the  writer,  shows  this 
especially  well,  and  furthermore  presents  yet 
further  evidence  of  painful  or  destructive  sen- 
sation in  the  extreme  abdominal  flexion,  the 
general  concomitant  of  pain,  noted  in  the  ex- 
periments. This  depressing  period  being  past, 
and  the  perhaps  only  pseudo-individual  being 
by  the  injury  in  no  way  incapacitated  for  its 
customary  movements  (because  of  lack  of  coor- 
dinating neural  mechanism),  these  movements 
soon  proceed  as  if  nothing  had  happened,  as 
indeed  perhaps  nothing  had  happened  to  more 
than  an  insignificant  independent  portion  of 
the  quondam  individual. 

Another  consideration,  quite  old  but  on  that 
account  not  less  reasonable  as  it  seems  to  the 
present  writer,  may  be  based  on  the  biologic 
principle  that  nature  does  not  act  by  leaps,  that 
continuity  is    the  all-pervading    principle    of 


evolution  and  so  of  psychophysical  develop- 
ment. Man  undoubtedly  has  con^iousness  and 
at  times  pain  ;  the  lowest  organism  has  a  mini- 
mum, but  always  some,  of  both,  '  conscious- 
ness,' here  indicating  experience  correlate  with 
mechanical  function,  and  '  pain '  that  sort  of  dis- 
advantageous experience  correlated  with  injury 
to  the  biologic  egotism  of  the  individual — very 
general  terms,  but  therefore  the  more  useful. 
Between  these  two  zoologic  extremes,  the  max- 
imum and  the  minimum  of  developed  life,  all 
animal  life  has  place  and  has  accordingly,  from 
this  theoretical  point  of  view,  some  degree  or 
other  of  what,  for  want  of  a  better  term,  is 
called  pain.  Each  individual  in  its  degree,  be 
it  man's  degree  or  the  earthworm's,  has  feeling, 
from  this  the  philosophical  view  point,  even  as 
it  has  motion  through  space  or  within  its  organs. 
Let  one  who  is  disposed  to  deny  this  say  with 
what  genus  sensation  ends  as  one  looks  down  the 
closely  crowded  scale  of  life — is  it  between  man 
and  the  monkey  or  between  the  alligator  and 
the  flounder?  However  large  the  empirical 
gap  at  present  between  any  two  genera  may  be, 
the  problem  is  not  altered,  for  like  biologic 
principles  actuate  them  all,  and  strongest  of 
these  principles  normally  is  the  preservation  of 
the  individual.  To  this  end,  perhaps,  pain  de- 
veloped, and  to  this  end  it  everywhere,  in  the 
long  run,  works.  This  proposition  is  more  than 
a  mere  speculative  presumption,  for  observation 
inductively  originated  it  and  continually  sup- 
ports it.  To  get  beneath  it  were  to  solve  at 
length  the  great  problem  of  Job,  were  to  go 
deeper  than  empirical  science  can.  It  is  a 
principle  too  firmly  fixed  in  the  philosophy  of 
biology,  so  to  say,  to  be  shaken  by  the  neces- 
sarily wholly  negative  result-  of  experimenta- 
tion where  the  conditions  are  so  far  from  those 
of  man,  the  judge. 

Geoboe  Y.  N.  DeAbbobn. 
Habvabd  Ukivbbsity. 

plant  matebial  foe  labobatoey  use  in 

the  schools. 

Fob  more  than  a  year  there  has  been  offered 
through  the  Ithaca  Botanical  Supply  Ck>.  plant 
material  suitable  for  laboratory  use  in  first 
courses,  and  for  demonstrations  of  some  of  the 
organs  and  processes  which  it  is  rather  difficult 
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for  beginning  students  to  prepare.  This  work 
was  undertaken  at  my  suggestion  by  some  stu- 
dents who  were  in  need  of  financial  assistance 
in  their  laudable  endeavor  to  obtain  a  college 
edacation.  It  was  undertaken  both  for  the  pur- 
pose of  affording  some  aid  in  this  way,  and  also 
for  the  purpose  of  assisting  teachers  and  schools, 
especially  secondary  and  normal  schools,  in  the 
supply  of  material  which  is  often  difficult  to 
obtain. 

It  should  perhaps  be  stated  that  neither  I, 
nor  the  botanical  department  here,  has  any 
ofl^ial  connection  with,  nor  financial  interest 
in,  the  scheme.  At  the  same  time  I  have  taken 
a  lively  interest  in  the  work  in  order  to  be  as- 
sured that  the  material  and  the  preparations 
should  be  of  the  first  order.  The  persons  who 
make  the  preparations  are  thoroughly  familiar 
with  modem  methods  and  have  attained  a  high 
d^ree  of  skill  in  preparing  them.  The  perma- 
nent slides  showing  sexual  organs  and  sexual 
processes  in  plants  of  the  different  groups  are 
excellent  and  very  beautiful.  I  am  quite  sure 
that  those  who  are  familiar  with  good  technique 
will  be  quite  surprised  at  the  high  degree  of 
excellence  presented  in  these  slides,  and  cer- 
tainly they  represent  the  structures  in  a  strik- 
ingly accurate  manner.  They  put  up  in  addi- 
tion to  other  material,  a  'high  school  set.' 
Persons  or  schools  desiring  further  information 
can  obtain  a  price  list  by  addressing  '  The  Ithaca 
Botanical  Supply  Co.,'  Ithaca,  N.  Y. 

Geo.  F.  Atkinson. 


DO  FISHES  REMEMBER? 
A  BECENT  paper*  by  Professor  L.  Edinger,  en- 
titled '  Haben  die  Fische  ein  Gedachtniss, ' 
is  primarily  a  statement  of  the  conclusions 
which  its  author  has  reached  as  a  result  of  his 
questionaire,  *  Do  Fishes  Remember?'  sent 
out  in  1897.  These  conclusions  are  prefaced 
by  some  discussion  of  comparative  psychology 
in  general  and  some  account  of  the  sense- 
powers  of  fishes.  The  former  is  judicious  but 
not  new ;  the  latter  is  convenient  though 
not  complete.  Dr.  Edinger  is  inclined  to  ac- 
cept the  decision  that  fishes  do  not  hear  sounds, 

*Beprinted  from   AUgemeinen  Z«7un^, "  Miinohen, 
21  nnd  23  October,  1899. 


though  he  seems  not  to  know  of  the  experi- 
ments of  Dr.  F.  3.  Lee,  experiments  more  oon- 
clusive  than  any  he  reports. 

Dr.  Edinger' s  question  as  to  memory  is  not 
about  the  existence  of  certain  feelings  of  a 
thing  as  having  been  experienced  before,  but 
about  the  possibility  of  permanent  associations, 
of  after-effects  of  experiences.  He  asks  oon- 
oeming  the  fish  nervous  system,  ''Is  this  appa- 
ratus capable  of  in  any  way  preserving  impres- 
sions made  upon  it ;  do  there  exist  after-effects 
due  to  previous  experiences?"  p.  16.  Or,  in 
other  words,  ''Can  impressions  which  are  new 
to  the  animal,  gain  an  influence  on  its  activi- 
ties ;  especially  can  they  preserve  this  influence 
for  a  considerable  time?"  p.  17.  He  decides 
in  a  rather  half-hearted  way  that  they  can,  on 
the  basis  of  the  evidence  obtained  from  the  an- 
swers to  his  questionaire  and  elsewhere.  He 
summarizes  this  evidence  as  follows :  "  (1)  The 
inborn  impulse  to  flee  can  be  lessened  by  the 
animal  becoming  accustomed  to  impressions 
which  formerly  frightened  it,  but  this  tameness 
is  lost  if  new  stimuli  enter  into  the  experience. 
The  impulse  to  flee  can  also  appear  in  the 
presence  of  stimuli  which  have  never  been 
present  before.  Animals  become  afraid.  By 
habit  the  sight  of  the  one  who  feeds  them  may 
take  the  place  of  the  optical  or  chemical  stimu- 
lus which  ordinarily  leads  to  the  act  of  feed- 
ing" p.  28. 

Dr.  Edinger' s  limitation  of  fishes'  powers  of 
forming  associations  and  being  infiuenced  by 
them  more  or  less  permanently,  to  the  single 
cases  of  tameness,  fear  and  associations  be- 
tween the  feeder  and  feeding,  is  misleading. 
It  is  no  characteristic  of  fishes'  mentality  to 
form  such  habits  rather  than  others.  The 
prominence  of  such  in  the  answers  to  the  ques- 
tionaire is  due,  not  to  the  mental  constitution 
of  the  fish,  but  to  the  interests  of  the  observers. 
As  a  matter  of  fact  the  questionaire  proceeding 
seems  a  very  awkward  way  of  answering  the 
question  about  the  permanent  effects  of  novel 
experiences.  One  can,  as  has  been  shown  in  the 
December  number  of  the  American  Naturalist, 
get  direct  evidence  of  the  fact  and  demonstrate 
it  to  a  class  in  the  space  of  five  hours. 

Although  familiarity  with  animal  psychology 
proper  and  a  bit  more  ingenuity  might  have 
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made  Dr.  Edinger's  work  more  effective  and 
his  presentation  much  briefer,  one  cannot  help 
feeling  great  satisfaction  at  seeing  an  eminent 
neurologist  realize  the  value  of  comparative 
study  by  psychological  as  well  as  morphological 
methods.  One  must  also  admire  the  caution 
and  thoroughness  with  which  Dr.  Edinger  ex- 
amines animal  behavior.  Above  all  one  rejoices 
to  see  a  piece  of  work  in  comparative  psychology 
which  presents  facts  without  quarreling  over 
the  meanings  of  words. 

Edward  Thobndikb. 

TSACHBBS  COLLBGS, 

€k>LUMBIA  Univebsity. 


THE  GERMAN  CONSULAR  SERVICE. 

Mb.  Richard  Guentheb,  Consul  Greneral  of 
the  United  States  of  Frankfurt,  writes  to  the 
Department  of  State  that  the  '  seniors'  of  the 
Merchants  Association  of  Berlin  have  ad- 
dressed a  memorial  to  the  Prussian  Secretary 
of  Commerce,  and  at  the  same  time  to  the 
Chancellor  of  the  German  Empire,  which  ap- 
pears to  be  in  response  to  an  inquiry  from  the 
Secretary  of  Commerce,  and  states  what  re- 
forms in  the  German  consular  service  are 
deemed  necessary.  The  following  is  a  synop- 
sis of  the  somewhat  lengthy  document :  The 
main  diity  of  the  consul  should  be  to  make 
careful  and  detailed  reports  concerning  eco- 
nomic occurrences  in  his  consular  district. 
These  reports  should  give  not  only  the  figures 
of  the  exports  and  imports,  but  should  also 
deal  with  the  development  of  the  commerce 
and  the  home  industries  of  the  country.  The 
consul  should  be  able  to  point  out  these  condi- 
tions upon  his  own  initiative,  as  well  as  in  re- 
sponse to  inquiries  from  home.  He  should  be 
well  informed  about  commercial  matters  at 
home,  as  well  as  in  touch  with  the  business 
world  of  his  district.  Means  should  be 
at  his  disposal  for  travel  and  he  should  be 
compensated  for  services  rendered.  Knowl- 
edge of  the  language  of  the  country,  as  well  as 
of  the  leading  languages  of  the  world,  should 
be  of  prime  consideration.  The  promotion  sys- 
tem of  Great  Britain  should  be  followed,  whereby 
consuls  are  transferred  between  countries  where 
the  same  languages  and  similar  economic  con- 
ditions prevail,  so  that  transfers  of  a  consul 


from  China  to  Russia  and  thence  to  Spanish 
America,  for  example,  should  be  avoided.  Re- 
ports concerning  the  commerce  of  the  foreign 
country  should  give  compaiisons  with  previous 
years  and  be  published  at  home  in  such  a  man- 
ner as  to  reach  all  interested.  The  letter  says 
that  these  requirements  are  more  or  less  realized 
in  foreign  countries.  The  consuls  of  the  Uaited 
States  of  America  especially  have  rendered  very 
useflil  services  to  the  commerce  and  industries 
of  their  home  country  and  have  furnished  proof 
that  the  establishment  of  commercial  consulates 
bears  rich  fruit,  in  spite  of  the  fact  that  a  con- 
sul can  hardly  acquire  such  special  knowledge 
of  trade  conditions  in  the  several  branches  as 
an  agent  of  some  business  house.  The  letter 
endeavors  mainly  to  show  the  great  desir- 
ability of  substituting  the  large  number 
of  German  *  Wahlkonsuln ' — %.  «.,  Gtennan 
merchants  resident  in  some  foreign  country  who 
act  as  consuls  — ^by  regularly  paid  consuls,  who 
will  give  their  whole  time  to  their  consular 
duties,  and  states  that  a  reform  is  expected 
mainly  from  an  increased  and  improved  service 
in  the  regular  consulates,  recommending  the 
appointment  of  commercial  attach^  to  the  im- 
portant consulates,  as  has  already  been  done  at 
Chicago,  Buenos  Ayres  and  Constantinople. 
It  is  recommended  that  the  qualifications  for 
appointment  as  consuls  should  be  of  a  more 
practical  nature  and  not  so  much  the  mere 
knowledge  of  law.  The  letter  also  calls  atten- 
tion to  the  great  usefulness  of  the  Philadelphia 
Commercial  Museum. 


EDUCATION  IN  THE  UNITED  STATES. 

The  United  States  educational  exhibit  at  the 
Paris  Exposition  will  include  a  two-volume 
work  entitled  ^  Education  in  the  United  States,' 
which  has  been  planned  and  edited  by  Professor 
Nicholas  Murray  Butler  of  Columbia  University. 

The  work  consists  of  nineteen  monographs, 
which,  taken  together,  give  a  complete  view  of 
the  present  educational  activity  of  the  United 
States.  It  is  proposed  to  present  copies  of  the 
work  to  the  leading  governments,  public  li- 
braries and  educational  institutions  of  the 
world,  and  the  public  will  be  given  opportunity 
to  purchase  copies  at  a  moderate  price. 
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The  several  monographs  which  constitute  the 
work,  and  their  authors,  are  as  follows : 

I.  Edvoational  Organication  and  AdminiBtration — 
Andrew  Sloan  Draper,  president  of  the  University  of 
IIliDoifl,  Champaign,  111. 

%  Kindeigarten  Edncation—Snaan  E.  Blow,  Caz- 
enoTia,  New  York. 

3.  Elementary  Education— William  T.  Harris, 
United  States  commissioner  of  education,  Washing- 
ton, D.  C. 

4.  Secondary  Education — Elmer  Ellsworth  Brown, 
prafeceor  of  education  in  the  University  of  California, 
Berkeley,  Calif. 

5.  The  American  College— Andrew  Flemming  West, 
profeaaor  of  Latin  in  Princeton  University,  Princeton, 
K.J. 

6.  The  American  University— Edward  Delavan 
Perry,  Jay  professor  of  Greek  in  Columhia  University, 
New  York. 

7.  Education  of  Women — M.  Carey  Thomas,  presi- 
dent of  Bryn  Mawr  College,  Bryn  Mawr,  Pa. 

8.  Training  of  Teachers— B.  A.  Hinsdale,  professor 
of  the  science  and  art  of  teaching  in  the  University 
of  Michigan,  Ann  Arhor,  Mich. 

9.  School  Architecture  and  Hygiene — Gilbert  R 
Morrison,  principal  of  the  manual  training  High 
Sdiool,  Kansas  City,  Mo. 

10.  Professional  Education — ^James  Russell  Par- 
sons, director  of  the  college  and  high  school  depart- 
ment. University  of  the  State  of  New  York,  Albany, 
N.Y. 

II.  Scientific,  Technical  and  Engineering  Educa- 
tion—T.  C.  Mendenhall,  president  of  the  Technolog. 
ical  Institute,  Worcester,  Mass. 

12.  Agricultural  Education— Charles  W.  Dabney, 
president  of  the  University  of  Tennessee,  Knoxville, 
Tenn. 

13.  Commercial  Education — Edmund  J.  James, 
professor  of  public  administration  in  the  University  of 
CSiicsgo,  Chicago,  HI. 

14.  Art  and  Industrial  Education  —Isaac  Edwards 
Clarke,  bureau  of  education,  Washington,  D.  C. 

15.  Education  of  Defectives — Edward  Ellis  Allen, 
principal  of  the  Pennsylvania  Institution  for  the  In- 
straction  of  the  Blind,  Overbrook,  Pa. 

16.  Summer  Schools  and  University  Extension — 
Herbert  B.  Adams,  professor  of  American  and  institu- 
tional history  in  the  Johns  Hopkins  University,  Bal- 
timore, Md. 

17.  Scientific  Societies  and  Associations — James 
MoKeen  Cattell,  professor  of  psychology  in  Columbia 
University,  New  York. 

18.  Education  of  the  Negro— Booker  T..  Washing. 


ton,  principal  of  the  Tuskcgee  Institute,  Tusk^ee, 
Alabama. 

19.  Education  of  the  Indian — William  N.  Hailman, 
superintendent  of  schools,  Dayton,  Ohio. 


ED  UCA  TION  A  DMINI8TRA  TION  IN  THE  8TA  TE 

OF  NEW  YORK, 

In  his  annual  message  to  the  Legislature,. 
Governor  Roosevelt  refers  to  the  proposed  re- 
organization of  the  State  of  New  York  and  the 
Department  of  Instruction  as  follows  : 

The  University  of  the  State  of  New  York,  with 
its  Board  of  Regents,  is  an  institution  peculiar 
to  this  Commonwealth,  and  one  now  venerable 
with  its  116  years  of  history.  Its  exercise  of 
authority  over  higher  education  has  been  of  very 
great  public  service,  and  its  methods  and  stan- 
dards have  exercised  a  wide  influence  for  good 
upon  those  of  other  States.  These  facts  have 
led  to  the  adoption,  by  the  people,  of  an  amend- 
ment to  the  constitution  of  the  State,  whereby 
the  University  itself  and  its  organization  under 
a  Board  of  not  less  than  nine  regents,  has  been 
provided  and  safeguarded  in  the  organic  law. 

The  Department  of  Public  Instruction,  on  the 
other  hand,  concerned  chiefly  with  the  super- 
vision of  all  the  free  common  schools  of  the 
State,  supported  by  public  taxation,  has  grown 
to  a  vast  importance  ;  for  the  number  of  chil- 
dren of  school  age  in  the  State  has  largely  in- 
creased, and  nine- tenths  of  them  attend  no 
other  institution  than  the  public  school.  The 
work  done  in  both  departments  has  been,  in  the 
main,  excellent  and  needful  to  be  done ;  they 
are  amply  worthy  of  the  confidence  and  con- 
tinued support  of  the  people.  But  that  their 
work  could  be  done  better,  if  the  two  systems 
were  unified,  is  a  proposition  hardly  open  to 
question.  The  problem  has  been  not  whether 
unification  were  desirable,  but  by  what  means 
this  end  was  to  be  attained. 

From  the  point  of  view  of  the  public  inter- 
ests, it  is  neither  desirable  nor  practical  merely 
to  extend  the  jurisdiction  of  either  department 
over  the  other.  The  University  convocation,  at 
its  annual  meeting  in  July,  1899,  requested  the 
Governor  to  appoint  a  commission  for  the  pur- 
pose of  recommending  a  practical  plan  of  uni- 
fication, and  in  accordance  with  this  sugges- 
tion the  following  commission  were  appointed  : 
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Frederick  T.  Hollis,  Daniel  H.  McMillan,  Judge 
Joseph  Daly,  William  Eernan,  Robert  F.  Wil- 
kinson, and  the  Secretary  of  the  Board  of  Re- 
gents, and  the  Assistant  Superintendent  of  Pab- 
lic  Instruction.  All  were  men  of  the  highest 
standing,  of  trained  capacity,  and  specially 
interested  in  the  whole  subject.  I  cannot  too 
heartily  thank  them  for  their  invaluable  and 
wholly  disinterested  labor  for  the  public  wel- 
fare. 

This  commission,  after  careful  consideration, 
has  arrived  at  suggestions  embodied  in  a  report 
suggesting  statutory  changes  which,  if  adopted 
by  the  Legislature,  will  give  effect  to  the  system 
which  they  recommend.  What  they  propose  is 
the  creation  of  a  Department  of  Education,  in- 
cluding both  the  University  and  the  Department 
of  Public  Instruction,  of  which  a  single  officer, 
known  as  the  Chancellor  of  the  University, 
shall  be  the  responsible  executive  and  adminis- 
trative head.  The  University  is,  of  course,  con- 
tinued, and  has  its  oversight  extended  to  cover 
the  entire  field  of  education,  so  that  its  real 
authority  and  opportunity  for  public  service 
will  be  much  increased. 

The  plan  proposed  is  simple,  effective,  and 
wholly  free  from  political  or  partisan  considera- 
tions. It  deserves  the  cordial  support  of  all 
friends  of  public  education,  and  this  means  of 
every  patriotic  citizen  of  the  State. 

It  is  impossible  to  exaggerate  the  importance 
of  the  interests  involved,  or  the  importance  of 
considering  them  solely  from  the  point  of  view 
of  the  general  welfare  of  the  State. 


INDIAN  UNIVERSITY  FOR  RESEARCH, 

Consul  Fee  writes  from  Bombay  under  the 
date  of  November  1,  1899,  to  the  Department 
of  State  as  follows  : 

The  conference  which  has  been  sitting  at 
Simla,  the  hot-weather  capital  of  India,  con- 
sidering the  scheme  for  a  research  institute,  has 
about  completed  its  labor.  Its  recommenda- 
tions will  be  submitted  to  the  government  of 
India  for  sanction,  and  later  will  be  put  into 
legal  being  by  proper  legislation. 

The  inception  of  the  idea  of  this  institution 
is  Mr.  Tata's,  a  wealthy  resident  of  Bombay, 
whose  public  spirit  and  munificence  has  made 
its  creation  possible. 


It  is  to  be  named  the  '  Indian  University  of 
Research.*  It  will  be  unlike  all  other  universi- 
ties of  India,  in  that  it  will  neither  be  an  ex- 
amining body  nor  bestow  degrees,  but  will  grant 
fellowship  to  distinguished  students  and  gradu- 
ates, and  afford  them  &cilities  for  research  and 
investigation  in  the  broadest  sense  possible.  It 
will  have  a  university  court,  consisting  of  a 
chancellor,  a  vice-chancellor,  one  member  to 
represent  the  supreme  government  of  India,  one 
to  represent  each  of  the  eight  local  govern- 
ments, one  for  each  of  the  five  existing  Indian 
universities,  one  to  represent  Mr.  Tata,  and  one 
to  be  added  for  any  benefactor  who  may  sub- 
scribe not  less  than  15,000  rupees. 

The  site,  the  question  of  which  gave  rise  to 
no  little  discussion,  was  finally  granted  to  Bom- 
bay, with  Bangalore,  the  chief  city  of  the  na. 
tive  state  of  Mysore,  as  a  second  choice.  The 
fact  that  the  Mysore  government  had  offered  to 
donate  a  site  and  a  handsome  contribution  to 
the  building  may  have  been  an  attraction. 

It  is  recommended  that  this  new  university 
cooperate  with  existing  institutions  by  giving 
assistance  to  original  scientific  research  where 
this  work  is  now  in  any  way  hampered  or 
curtailed. 

The  conception  of  this  institution  is  as  broad 
as  its  ultimate  development  will  be  vast.  It 
will  give  a  livelier  tone  to  higher  education  in 
India,  and  be  a  noble  monument  to  its  founden 
and  promoters. 


SCIENTIFIC  NOTES  AND  NEWS. 

Mb.  J.  B.  Hatches  has  been  appointed  chief 
of  the  department  of  vertebrate  paleontology 
of  the  Carnegie  Museum,  in  place  of  Dr.  Wort- 
man,  who  has  resigned.  Dr.  Wortman  will  un- 
dertake work  on  the  collections  made  by  the 
late  Professor  Marsh  for  the  Peabody  Museum, 
Yale  University. 

Sir  Robert  Ball,  F.R.8.,  was  elected  presi- 
dent of  the  Mathematical  Association  for  the 
ensuing  year  at  the  annual  meeting  of  the  As- 
sociation at  University  College,  London,  on 
January  27  th. 

The  Prince  Regent  of  Bavaria  has  conferred 
the  order  of  St.  Michael  on  Dr.  Nansen. 
The  address  at  the  commencement  exercises 


FUBDAKT  16,  1900.] 


SCIENCR 


277 


of  the  University  of  Michigan  next  June  will  be 
delivered  by  John  M.  Coulter,  Ph.D.,  head  pro- 
fessor of  botany  in  the  University  of  Chioago. 

Db.  Geokge  F.  Becker,  of  the  Geological  Sur- 
vey, who  was  recently  sent  by  the  government 
to  the  Philippines  to  report  on  the  geology 
and  mineral  resources  of  the  islands,  has  re- 
tamed  to  Washington. 

The  death  is  announced  in  Berlin  of  Dr.  W. 
Hauchecome,  director  of  the  School  of  Mines. 

Ws  also  note  with  regret  the  death,  on  Janu- 
ary 18th,  of  Dr.  J.  W.  Gunnings,  professor  of 
chemistry  at  Amsterdam,  at  the  age  of  72  years  ; 
of  Dr.  Peter  Waage,  professor  of  chemistry  at 
Christiana,  at  the  age  of  57  years,  and  of  Gen- 
eral Alexis  de  Tillo,  of  St.  Petersburg,  known 
for  his  work  in  geography  and  meteorology. 

The  mineralogical  museum  of  Columbia  Uni- 
versity will  be  named  after  the  late  Thomas 
Eggleston,  long  professor  of  mineralogy  and 
metallurgy  at  the  University,  to  whose  gifts  and 
efforts  the  museum  is  chiefly  due. 

Peofessob  G.  H.  Pabkeb,  on  January  29th, 
lectured  before  the  New  York  Academy  of  Sci- 
ences, under  the  auspices  of  the  Section  of 
Biology.  The  title  of  the  lecture  was  '  The 
Neurone  Theory  in  the  Light  of  recent  Discov- 
eries.' The  lecturer  gave  a  summary  of  the 
development  of  our  knowledge  of  the  histo- 
logical structure  of  the  nervous  system,  and 
eontrasted  with  the  neurone  theory  as  widely 
understood  that  of  Apathy's,  which  declares  the 
absolute  continuity  of  the  nervous  system  by 
means  of  the  fibrillse  in  the  nerve  cells  and  fibers 
as  demonstrated  by  his  method  of  technique. 
The  lecture  was  closed  by  a  criticism  of  Apathy's 
interpretation  of  his  preparations. 

De.  Edwabd  Thobndike,  of  Columbia  Uni- 
versity, gave  a  series  of  five  lectures  before  the 
course  in  General  Biology  at  the  University  of 
Chicago,  February  4th  to  9th.  One  of  these 
was  also  open  to  all  members  of  the  University. 

Pbofessob  T.  H.  Moeoan,  of  Bryn  Mawr 
College,  will  repeat  the  course  of  lectures  given 
at  Columbia  University  at  the  University  of 
Chicago,  February  19th  to  23d. 

On  February  8th,  Professor  H.  H.  Turner, 
F.B.8.,  Savilian  professor   of  astronomy  in  the 


University  of  Oxford,  gave  the  first  of  a  course 
of  three  lectures  at  the  Boyal  Institution  on 
'Modem  Astronomy.'  On  March  22d,  Mr.  H. 
J.  Mackinder  will  deliver  the  first  of  a  course  of 
three  lectures  on  '  Equatorial  East  Africa  and 
Mount  Kenya,'  in  the  place  of  Mr.  E.  A.  Fitz- 

a 

gerald,  who  is  unable  to  deliver  his  course  of 
lectures  owing  to  his  departure  for  South  Africa. 

Labgelt  through  the  generosity  of  Mr.  W. 
F.  E.  Gurley,  formerly  State  Geologist  of  Illi- 
nois, the  University  of  Chicago  has  come  into 
the  possession  of  an  exceptionally  valuable  col- 
lection of  paleozoic  fossils.  The  making  of  this 
collection  has  been  the  life  work  of  Mr.  Gurley 
and  it  is  undoubtedly  the  best  existing  collection 
of  the  paleozoic  fossils  of  the  interior  States. 
It  also  contains  a  large  amount  of  excellent 
material  from  other  regions.  The  collection  is 
estimated  to  contain  15,000  species,  and  several 
hundred  thousand  specimens.  With  this  collec- 
tion as  a  nucleus,  the  University  of  Chicago  will 
be  in  position  to  build  up  one  of  the  most  valu- 
able collections  of  paleozoic  fossils  in  America. 

Mb.  Mobbib  Steinbbt  has  given  to  Yale 
University  his  collection  of  historical  musical 
instruments.  It  includes  more  than  500  pieces, 
including  some  of  great  value,  representing  the 
development  of  the  piano  and  violin.  The  col- 
lection also  includes  musical  manuscripts  and 
original  musical  compositions. 

Bt  the  will  of  Mme.  Beaucourt  the  Geological 
Society  of  France  receives  40,000  fr.,  the  in- 
come of  which  is  to  be  used  for  research  work. 

It  is  stated  in  the  Scientific  American  that  the 
sum  of  $7,550  has  been  given  by  Professors 
Haeckel,  Conrad  and  Fraas,  to  be  awarded  for 
the  best  essays  submitted  on  the  application  of 
the  Darwinian  theory  to  international  political 
development  and  legislation.  The  essays  must 
all  be  submitted  prior  to  December,  1 902. 

The  American  Section  of  the  International 
Association  for  Testing  Materials,  of  which 
Professor  Mansfield  Merriman,  of  Lehigh  Uni- 
versity, is  chairman,  has  received  contributions 
to  its  publication  and  research  fund  amounting 
to  $655. 

We  learn  from  the  National  Oeographic  Mag* 
azine  that  the  French  government  will  erect  a 
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meteorological  observatory  on  a  hill  near  Ton- 
kin. 

The  Weather  Bureau  proposes  to  extend  its 
service  by  establishing  stations  at  all  the  Mex- 
ican Gulf  ports  between  Tampico  and  Progreso. 

A  TELEGRAM  has  been  received  at  the  Har- 
vard College  Observatory  from  Professor 
Kreutz,  at  Kiel  Observatory,  stating  that  Comet 
a  1900  (Giacobini),  was  observed  by  Javelle 
At  Nice,  February  3*^.2893,  Greenwich  Mean 
Time,  in  R.  A.  2*»  49^51/^0,  and  Dec.  —6**  40^ 

10^^: 

Daily  motion  in  B.  A.  —  39^ 

"  "        '*   Dec.  +  2b'' 

A  CABLEGRAM  to  the  daily  papers  reports  that 
there  were  400  deaths  at  Bombay  on  February 
5th,  more  than  on  any  day  since  the  first  out- 
break of  the  plague. 

The  congregation  of  the  University  of  Chi- 
cago, at  its  meeting  on  January  3d,  adopted  a 
resolution  to  the  effect  that  the  official  publica- 
tions and  journals  of  the  University  should  use 
the  simplified  spelling  recommended  by  the 
National  Educational  Association.  This  action 
was,  however,  overruled  by  a  vote  of  20  to  16 
by  the  Faculty  Senate. 

AcooRDiNG  to  the  daily  press,  the  cable 
sounding  ship  Nero  which  arrived  at  Honolulu 
on  January  29th,  while  between  Guam  and 
Manila,  made  the  deepest  ocean  soundings  that 
have  yet  been  recorded.  She  found  a  large 
area  over  which  the  soundings  showed  6260 
fathoms,  about  260  fathoms  more  than  had  ever 
been  found  before.  This  area  was  named  Nero's 
Hole. 

The  second  annual  meeting  of  the  New  Eng- 
land Association  of  Chemistry  Teachers  was  held 
at  the  United  States  Hotel,  Boston,  on  Febru- 
ary 3d.  Mr.  Charles  A.  Pitkin,  of  South  Brain- 
tree,  reported  for  the  committee  on  physiological 
chemistry,  and  Mr.  Irving  O.  Palmer,  of  New- 
ton, for  the  committee  on  new  apparatus  and 
methods,  while  Professor  Theodore  W.  Richards, 
of  Harvard  University,  told  of  Harvard  require- 
ments for  admission  in  chemistry.  Mr.  Bufus 
P.  Williams,  of  Boston,  was  elected  president, 
and  Mr.  H.  J.  Chase,  of  Newton,  secretary,  for 
the  coming  year. 

The  Electrical  World  states  that  the  English 


army  surgeons'  employment  of  the  Bontgen 
rays  in  field  surgery  has  proved  most  successful, 
and  has  met  with  the  highest  commendation. 
Orders  have  been  received  for  a  fresh  equip- 
ment and  skilled  operators,  and  before  Febru- 
ary it  is  likely  that  every  column  at  the  front 
will  be  furnished  with  a  Bontgen  ray  outfit. 
Wireless  telegraphy  is  also  rapidly  gaining 
ground.  Marconi  outfits  are  being  installed  on 
three  British  vessels  destined  for  active  service, 
as  well  as  on  the  passenger  steamers  in  the 
English'^Channel. 

At  a  New  York  State  Civil  Service  Exami- 
nation to  be  held  on  February  24th,  the  posi- 
tion of  assistant  in  geology  in  the  State 
Museum,  will  be  filled.  The  salary  of  this 
office  is  $900.  It  is  desired  that  candidates 
shall  be  graduates  in  civil  or  mining  engineer- 
ing. 

A  VACANCY  exists  among  the  second-class  as- 
sistantships  in  the  Geological  Department  of 
the  British  Museum,  owing  to  the  removal  of 
Professor  Gregory  to  Melbourne.  Admission  to 
these  posts  is  by  Civil  Service  examination  in 
general  and  special  subjects,  after  nomination 
by  the  trustees.  The  maximum  limit  of  age 
has  recently  been  lowered  to  25  years.  The 
British  Treasury  Department  has,  however,  the 
power  of  appointing  persons  over  this  age  and 
without  examination,  should  a  strong  recom- 
mendation to  that  effect  be  made  by  the  trus- 
tees. It  is  said,  however,  that  such  appoint- 
ments have  always  been  highly  unpopular  with 
the  working  staff. 

According  to  the  bill  now  before  Congress, 
providing  for  a  Department  of  Commerce  with 
a  Cabinet  officer,  the  Patent  Office  is  removed 
from  the  Interior  Department  and  placed  under 
the  proposed  Department  of  Commerce. 

A  BILL  has  been  introduced  into  the  New 
York  Legislature  appropriating  $200,000  for  the 
construction  and  equipment  of  suitable  boild- 
ings  for  carrying  on  the  work  of  promoting 
knowledge  throughout  the  State  in  forestry  and 
agricultural  lines  by  Cornell  University. 

The  president  of  the  British  Board  of  Agri« 
culture  has  appointed  a  departmental  com- 
mittee to  inquire  and  report  as  to  what  regu- 
lations may  with  advantage  be  made  by  the 
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Board  of  Agriculture,  for  determining  what 
deficiency  in  the  normal  constituents  of  genuine 
milk  or  cream,  or  what  addition  of  extraneous 
matter  or  proportion  of  water,  in  any  sample 
of  milk  (including  condensed  milk),  or  cream 
shall  nuse  a  presumption  that  the  milk  or  cream 
is  not  genuine.  The  committee  will  consist  of 
the  following  gentlemen :  Lord  Wenlock, 
(chairman),  Mr.  Oeorge  Barham,  Mr.  George 
Cowan,  Major  Patrick  George  Craigie  (an  as- 
sistant secretary  of  the  Board  of  Agriculture), 
Mr.  8.  W.  Farmer,  Mr.  Shirley  F.  Murphy, 
M.D.,  Professor  Thorpe,  F.R  8.  (principal 
chemist  of  the  Government  Laboratories),  and 
Mr.  J.  Agustus  Voelcker,  Ph.D.  Mr.  Robert 
Henry  Bew,  of  the  Board  of  Agriculture,  will 
act  as  secretary  to  the  committee. 

An  effort  is  being  made  by  the  New  York 
Fish,  Game  and  Forest  League  in  New  York 
State  to  secure  the  establishment  of  a  State  Bio- 
l<^ical  Station.  Professor  H.  A.  Surface,  chair- 
man of  the  biological  committee,  writes  that  its 
purpose  would  be  the  making  of  investigations 
and  practical  experiments  (a)  to  determine  the 
nature,  habits,  food,  and  needs  of  the  fish,  game 
and  insectivorous  and  song  birds  ;  (b)  to  deter- 
mine the  causes  of  their  decrease ;  (c)  to  de- 
termine what  measures  can  be  taken  to  reduce 
their  enemies,  increase  their  natural  food  supply 
and  shelter,  and  secure  such  natural  or  modi- 
fied conditions  as  should  lead  to  their  abundance 
throughout  the  State  ;  (d)  to  propagate  not  only 
the  desirable  creatures  named  above,  but  also 
their  natural  food  supply  ;  {e)  to  study  and  ex- 
periment with  the  best  methods  of  introducing 
beneficial  species,  to  show  what  measures  can  be 
taken  to  help  them  to  become  acclimated,  and 
to  provide  for  their  winter  feeding  and  shelter ; 
(/)  to  obtain  material  for  publication  ;  {g)  to  ob- 
tain facts  upon  which  proper  legislation  can  be 
baaed  to  secure  the  effective  protection  and 
maintenance  of  desirable  species  and  the  de- 
struction of  obnoxious  kinds  ;  {h)  to  obtain 
fkcts  that  may  be  useful  to  teachers  of 
nature  study,  natural  history,  biology,  botany, 
zoology,  ornithology,  ichthyology  or  forestry  in 
the  State.  Another  important  feature  will  be 
the  preparation  and  labeling  of  collections  of 
specimens  (especially  fishes  and  other  aquatic 
and  semi-aquatic  animals)  for  schools  of  the 


State,  which  will  stimulate  scientific  research 
and  facilitate  better  methods  of  science  teaching. 

A  MARINE  laboratory  and  museum  will  be 
opened  at  the  University  of  Berlin  on  the  first 
of  April. 

A  SECOND  edition  of  the  Botanists  Directory, 
published  by  I.  Dorfler,  Vienna,  is  in  prepara- 
tion. The  publisher  will  be  glad  to  receive  the 
names  and  addresses  of  all  botanists,  especially 
those  whose  names  do  not  appear  in  the  first 
edition,  as  well  as  information  concerning 
botanical  gardens  and  societies  concerned  with 
botany. 

We  learn  from  the  London  Times  that  the  re- 
port by  Sir  William  Crookes,  F.R.S.,  and  Pro- 
fessor Dewar,  F.R.S.,  on  the  composition  and 
quality  of  daily  samples  of  the  water  supplied 
to  London  for  the  month  ending  December  81, 
1899,  states  that  of  the  192  samples  examined 
by  them  during  the  month,  all  were  found  to  be 
clear,  bright,  and  well  filtered.  The  rainfall  at 
Oxford  during  the  month  was  1.80  in.  The 
average  for  the  past  80  years  is  2.10  in.;  this 
leaves  a  deficiency  of  0.80  in.,  bringing  the 
total  deficiency  for  the  year  up  to  4.54  in.,  or 
17.6  per  cent.  The  general  supply  has  been 
admirable  from  a  bacteriological  point  of  view. 
During  the  year  they  examined  4792  samples 
of  London  water  bacteriological ly,  as  compared 
with  8590  and  8249  respectively  in  the  two 
previous  years.  They  also  made  2456  chem- 
ical analyses  of  London  waters,  making  a  total 
of  7248  samples  examined.  During  the  first 
six  months  the  Thames-derived  companies  clear- 
water  wells  contained  on  the  average  82  bac- 
teria per  cc.,  while  the  New  River  and  River 
Lea  supplies  contained  respectively  18  and  25. 
During  the  second  six  months  the  number  of 
bacteria  in  the  waters  from  the  three  were  re- 
spectively 22,  12,  and  14.  These  results  show 
that  during  the  year  effective  filtration  of  the 
London  waters  has  been  properly  maintained. 
The  report  adds  :  ''When  we  consider  that  a 
water  containing  about  100  bacteria  per  cc.  in 
the  clear- water  wells  would  be  regarded  by  the 
highest  authorities  as  properly  filtered,  we  see 
that  the  London  supply  must  be  considered  ex- 
ceptionally good." 

The    British    Medical     Journal   states    that 
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there  are  now  eight  Pasteur  Institutes  in 
France;  arranged  according  to  the  dates  of 
their  establishment,  they  are  those  of  Paris, 
Algiers,  Tunis,  Montpellier,  Marseilles,  Bor- 
deaux, Lille,  Lyons.  The  last  was  opened  on 
the  first  day  of  this  year.  There  are  five  like 
institutes  in  Italy  (Bologna,  Milan,  Naples, 
Palermo,  Turin),  two  in  Austria- Hungary 
(Vienna  and  Buda-Pesth),  seven  in  Russia  (St. 
Petersburg,  Moscow,  Samara,  Kharkof,  War- 
saw, Odessa,  Tiflis),  two  in  the  Ottoman  Em- 
pire (Constantinople,  Aleppo),  one  in  Boumania 
(Bucharest),  and  one  in  Malta. 

*  Vabiations  and  Regeneration  in  Synapta 
inhaerus'  on  page  178  of  the  number  of  Science 
for  February  2,  1900,  should  have  the  name  of 
the  author.  Professor  Charles  L.  Edwards,  at- 
tached to  it. 


UNIVERSITY  AND  EDUCATIONAL  NEWS, 

Plans  for  a  botanical  laboratory  to  cost  over 
$100,000  have  been  submitted  to  the  Senate  of 
Cambridge  University. 

The  new  wing  of  the  engineering  laboratory 
at  Cambridge  University,  erected  in  memory 
of  the  late  Dr.  John  Hopkinson  by  his  widow 
and  family,  was  formally  opened  on  February 
2d  by  Lord  Kelvin ;  and  at  the  same  time  a 

portrait  of  Dr.  Hopkinson  was  unveiled. 

« 
St.  Lawrence  University  has  recently  re- 
ceived a  gift  of  $24,000  from  a  friend  of  that 
institution. 

The  Massachusetts  Institute  of  Technology 
offers  a  new  course  in  landscape  architecture 
which,  as  provisionally  laid  out,  includes  in  the 
second  year  horticulture,  elementary  architec- 
tural design,  shades  and  shadows,  perspective, 
freehand  drawing,  surveying,  topographical 
drawing  and  dynamical  geology,  with  the  usual 
general  courses  in  physics,  language  and  history. 
In  the  third  year  the  same  general  lines  of  work 
will  be  followed,  with  work  in  horticulture  at 
the  Arnold  Arboretum,  architectural  and  land- 
scape design,  architectural  history,  freehand 
drawing  and  pen  and  ink,  stadia  and  plane 
table  surveying,  curves  and  earth- work,  high- 
way engineering  and  structural  geology.  In 
the  fourth  year,  landscape  architecture  and  de- 


sign and  horticulture  will  be  the  main  features, 
with  courses  in  sanitary  engineering  and  drain- 
age, building  stones  and  sanitary  science,  his- 
tory of  ornament,  life  class,  modeling,  pen  and 
ink,  water  color,  specifications  and  working 
drawings  and  business  relations.  An  arrange- 
ment has  been  made  with  the  director.  Prof.  C. 
S.  Sargent,  of  the  Arnold  Arboretum,  by  which 
students  will  receive  a  part  of  their  instruction 
there,  particularly  in  all  that  relates  to  planting 
and  the  use  of  plants  and  trees.  With  this  work 
at  the  Arboretum  will  be  combined  a  series  of 
excursions  to  neighboring  parks  and  country 
places  in  order  to  study  examples  of  planting 
and  design.  The  special  instruction  in  land- 
scape design  will  be  conducted  by  Mr.  Qny 
Lowell  a  graduate  in  the  class  of  1894,  who  has 
since  taken  the  diploma  of  the  ]^cole  des  fieaux 
Arts  with  distinction,  and  has  made  a  special 
study  of  landscape  architecture  in  Europe. 

The  course  of  landscape  architecture,  at  Har- 
vard University,  the  establishment  of  which 
we  recently  announced,  has  been  placed  under 
the  direction  of  Mr.  Frederic  Law  Olmsted,  Jr. 
He  will  be  assisted  by  Mr.  Arthur  A.  Shurtleff. 

The  Techincal  Education  Board  of  the  Lon- 
don County  Council  ofifers  two  scholarships  of 
£150  each  to  teachers  in  schools.  They  are 
tenable  from  Easter  to  Christmas  1900,  and  en- 
able the  holder  to  visit  the  continent  and  study 
methods  of  teaching  modern  languages  in  com- 
mercial schools. 

The  foundation  of  a  chair  of  American  Ar- 
chsBology  at  the  University  of  Berlin  by  the 
Duke  of  Loubat,  has  given  a  great  impetus  to 
the  development  of  the  teaching  of  anthro- 
pology at  that  University.  Recently  it  has  been 
announced  that  Adolf  Bastian  has  been  made 
Professor  Ordinarius  of  Ethnolog^.  This  has 
been  followed  by  the  announcement  of  the  ap> 
pointment  of  Dr.  Felix  von  Luschan  as  Pro- 
fessor (extraordinarius)  of  Anthropology. 

Nichols  Knight,  Ph.D.,  of  Syracuse  Uni- 
versity, has  been  appointed  professor  of 
chemistry  at  Cornell  College,  Mt.  Vernon,  la. 

June  E.  Downey,  A.M.  (Chicago),  has  been 
appointed  instructor  in  psychology  at  the  Uni- 
versity of  Wyoming. 
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ABE  FUBTHEB  EXPEBIMENT8  NEEDED  FOB 
DETEBMININQ  THE  ATOMIC  WEIGHT  OF 

OXYGENf* 

The  precision  of  experiments  on  the 
atomic  weight  of  oxygen  has  been  gradually 
so  much  increased  that,  in  some  casesi  the 
mean  error  of  a  single  determination  is  less 
than  1  part  in  10,000.  The  agreement  of 
different  series  of  experiments  is  not  so 
good,  but  if  the  work  of  different  experi- 
menters agreed  well,  the  question,  how  accu- 
rately do  we  really  know  the  atomic  weight 
of  oxygen,  is  not  one  which  we  can  readily 
answer.  Neither  the  concordance  of  the 
experiments  of  a  given  series,  nor  the 
agreement  of  the  results  of  series  of  experi- 
menta  by  different  obeervere,  can  excuse  U8 
from  search  for  sources  of  error.  All 
sciences  which  have  to  do  with  measure- 
ment afford  sufficient  instances  of  the  fact 
that  our  conclusions  are  to  be  received 
with  a  certain  suspense  of  judgment.  And 
chemistry  well  illustrates  that  he  is  wise 
whose  assertions  regard  the  possibility  of 
finding  at  some  time  evidence  to  the  con- 
trary. 

The  history  of  experiment  on  the  atomic 
weight  of  oxygen  affords  an  interesting 
example  of  the  fact  that  neither  the  con- 
cordance of  individual  observations  nor 
the  agreement  of  different  experimenters 
proves  that  a  measurement  is  right.    To- 

*  President's  address,  delivered  before  the  New 
Haven  Meeting  of  the  Amerioan  Chemical  Society. 
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ward  the  middle  of  the  century,  Damas 
made  his  classic  experiments  on  the  com- 
position of  water.  The  probable  error  of 
a  single  experiment  was,  in  round  num- 
bers, 1  part  in  400,  so  that  the  probable 
error  of  the  average  of  the  19  famous  ex- 
periments was  1  part  in  2250.  Now,  this 
means  that  his  final  value  was  not  likely  to 
differ  more  than  a  certain  small  quantity 
from  the  result  of  the  repetition  of  even  a 
very  large  number  of  experiments  made  in 
the  same  way,  with  the  same  skill  and  care. 
But  as  to  the  difference  between  this  result 
of  the  19  experiments  and  the  unknown 
true  value,  we  are  told  absolutely  nothing 
by  the  proposition  that  the  probable  error 
of  Dumas'  result  was  1  part  in  2250.  It  is 
a  commonplace  to  say,  that  the  calculation 
of  the  probable  error  of  a  series  of  experi- 
ments does  not  show  how  nearly  the  result 
approaches  the  truth,  but  how  near  it  is  to 
the  result  of  a  greater  number  of  similar 
experiments.  It  decides,  not  how  nearly 
we  approach  the  desired  goal,  but  whether 
it  is  useful  to  persevere  by  the  present 
method  of  approach.  Dumas  made  19  ob- 
servations, and  got  the  value,  15.96,  with 
a  probable  error  of  0.007  ;  that  is,  if  he  had 
made  100  or  1000  experiments,  it  is  un- 
likely that  the  final  result  would  not  have 
been  between  15.95  and  15.97,  and  very 
unlikely  indeed  that  it  would  not  have 
been  between  15.94  and  15.98.  But  he 
would  never  have  obtained  a  value  near 
that  which  now  commands  confidence. 

It  is  interesting  to  recall  that  there  is 
hardly  any  instance  on  record  where  the 
judgment  of  an  experimenter  as  to  the  de- 
gree of  approximation  to  the  truth  attained 
in  his  work  has  been  better  justified  than 
in  the  case  of  Dumas'  classic  experiments. 
As  we  all  remember,  towards  the  end  of  his 
work,  there  was  discovered  in  his  own 
laboratory  a  source  of  error,  not  easy  to 
eliminate,  which  had  affected  all  his  deter- 
minations.    The  amount  of  the  error  was 


not  a  fixed  quantity,  and  no  numerical  cor^ 
rection  could  be  applied  to  the  results  of 
observation.  Dumas  accordingly  gave  to 
the  public  the  uncorrected  and  unmodified 
results  of  experiment.  But  he  also  stated 
his  opinion  as  to  the  d^ree  in  which  his 
results  approximated,  not  to  the  mean  of  a 
larger  number  of  experiments  of  the  same 
kind,  but  to  the  unknown  and  unattainable 
true  value.  He  expressed  the  hope  that 
his  value  would  be  found  not  more  than  one 
part  in  200  from  the  result  of  those  subse^ 
quent  experiments  which  should  be  thought 
satisfactory  ;  and  it  is  by  just  1  part  in  200 
that  his  value  differs  from  that  which  is 
now  accepted. 

So  the  concordance  of  Dumas'  experi- 
ments did  not  prove  that  his  result  was 
right ;  neither  did  the  agreement  of  experi- 
ments by  different  observers.  Erdmann 
and  Marchand  made  eight  experiments  by 
a  method  like  that  of  Dumas,  with  some 
modifications.  Their  result  was  15.973, 
with  a  probable  error  of  0.011.  This  value 
differs  from  that  of  Dumas  by  less  than  the 
sum  of  the  probable  errors,  so  that  that 
agreement  is  perfectly  satisfactory.  So, 
also,  E^nault  determined  the  ratio  of  the 
densities  of  oxygen  and  hydrogen,  from 
which  was  computed  the  atomic  weight  of 
oxygen  as  15.963,  with  a  probable  error  of 
0.004.  The  results  of  Dumas,  of  Erdmann 
and  Marchand,  and  of  B/egnault,  show  a 
very  good  agreement.  But  all  of  them, 
and  the  mean  of  all  of  them,  we  now  know 
to  be  in  error  by  1  part  in  200. 

I  adduce  this  example,  somewhat  in  de- 
tail, to  enforce  the  proposition  that  we  must 
not  excuse  ourselves  from  looking  for  error 
because  observations  agree.  We  have  ex- 
periments which  give  the  atomic  weight  of 
oxygen  with  a  probable  error  of  1  part  in 
50,000,  but  do  we  know  it  within  1  part 
in  1000?  Each  individual  experimenter 
whose  work  would  now  be  regarded  as  free 
from    known  and    tangible    error,   agrees 
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fairly  well  with  the  mean  of  all.  For  in- 
Btanoe,  Noyes'  results  show  that  degree  of 
concordance  which  would  justify  us  in  ex- 
pecting that,  if  he  were  to  make  100  or 
1000  experiments,  his  final  mean  would  be 
as  likely  as  not  to  be  larger  or  smaller  by  1 
part  in  9500,  and  his  result  differs  from 
that  which  we  accept  by  1  part  in  900.  So 
Cooke  and  Richards  assign  a  value  which 
is  just  as  likely  as  not  to  be  within  1  part 
in  8000  of  the  result  which  they  would 
have  obtained  by  multiplying  observations ; 
and  it  differs  from  that  which  we  accept  by 
1  part  in  1500.  But  do  we  know  that  their 
means,  and  the  means  of  all  published  re- 
salts  taken  together,  are  not  in  error  by  1 
part  in  900  ?  The  concordance  of  the  re- 
sults of  a  single  experimenter,  and  the 
agreement  of  different  experiments,  does  not 
justify  us  in  asserting  that  we  do. 

In  determining  the  atomic  weight  of 
oxygen,  it  has  been  somewhat  difficult  to 
determine  directly  all  three  of  the  quanti- 
ties involved,  and  so  to  make  what  Stas 
called  a  complete  synthesis.  Berzelius, 
Dumas,  and  Erdmann  and  Marchand, 
weighed  oxygen  and  weighed  water,  thus 
determining  hydrogen  by  difference.  More 
recently,  Dittmar  and  Henderson  and  Leduc 
used  the  same  method.  Cooke  and  Rich- 
ards, and  Keiser  weighed  hydrogen  and 
weighed  water,  while  Rayleigh  and  Noyes 
wdghed  hydrogen  and  weighed  oxygen. 
Any  proceeding  which  weighs  hydrogen 
directly  has  a  great  advantage  in  precision ; 
different  determinations  in  a  given  series 
agree  better  among  themselves,  and  the 
series  of  different  experimenters  also  agree 
better.  But  there  is  also  a  second,  more 
important  advantage.  We  have  reason  to 
believe  that  the  constant  errors  involved  in 
weighing  hydrogen  are  smaU,  for  it  is  pos- 
sible to  obtain  hydrogen  with  less  than 
xy^  or  even  Yrshsis  of  its  weight  of  im- 
purity. There  is  no  difficulty  in  weighing 
oxygen  or  water  with  accuracy,  so  if  we 


weigh  hydrogen  and  also  weigh  either  oxy- 
gen or  water,  we  may  hope  for  a  near  ap- 
proximation to  the  true  value  of  the  ratio 
sought. 

We  may  hope,  but  we  cannot  know.  We 
may  believe  that  our  hydrogen  is  pure,  and 
that  there  was  no  error  through  leakage. 
But  an  unsafe  stop-cock  might  make  the 
apparent  weight  of  the  hydrogen  in  a  series 
of  experiments  seem  always  smaller  than 
the  fact,  and  might  yet  leave  the  individual 
experiments  so  concordant  with  each  other 
as  to  seem  trustworthy. 

If,  however,  we  can  weigh  hydrogen  and 
can  weigh  oxygen,  and  then  combine  them 
and  weigh  the  water  produced,  we  can  at 
least  give  a  better  reason  for  our  hope,  if 
we  find  that  the  product  is  nearly  equal  to 
the  sum  of  the  components.  The  manipu- 
lation in  this  case  is  costly,  and  is  so  diffi- 
cult, and  involves  so  many  minute  details, 
that  not  many  have  patience  and  time 
sufficient  for  it,  so  that  no  great  number  of 
such  complete  syntheses  has  been  made, 
and  these  few  were  made  in  conditions  but 
little  varied.  When  such  complete  syntheses 
shall  have  been  made  by  different  observers, 
with  those  variations  of  apparatus  and 
method  which  may  seem  wise  to  them,  we 
shall  be  able  to  judge  of  the  magnitude  of 
the  errors  to  be  feared.  If  such  results  are 
not  concordant,  we  shall  have  much  to 
learn  as  to  sources  of  error ;  but  we  now 
see  some  reason  to  expect  that  they  will 
not  be  discordant.  However,  even  if  they 
are  not  discordant,  we  are  not  to  excuse 
ourselves  from  further  study  of  sources  of 
error. 

Before  repeating  determinations  so  trou- 
blesome, and  before  studying  unknown 
sources  of  errors  not  yet  detected,  the  ex- 
perimenter should  receive  all  possible  assist- 
ance from  chemical  theory  and  from  criti- 
cism. For  some,  that  criticism  may  be  most 
profitable  which  is  friendly  and  sympathetic; 
but,  for  the  experimenter,  the  value  of  the 
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criticism  depends  on  the  knowledge  and  the 
acuteness  of  the  critic.  Dr.  Hinrichs  pub- 
lished, some  five  years  ago,  a  criticism  of 
all  determinations  and  computations  of 
atomic  weights  since  Dumas.  As  is  well 
known,  he  is  a  most  strenuous  and  insistent 
supporter  of  Prout^s  hypothesis.  Looking 
hastily  through  the  volume,  there  was 
found,  towards  the  end,  evidence  that  its 
author  was  one  of  those  who,  some  thirty 
years  ago,  discerned  that  which,  in  the 
hands  of  Mendel6efif  became  the  periodic 
law.  It  seemed  possible  that  one  who  had 
early  seen  some  indications  of  this  law 
might,  perhaps,  also  have  discerned,  even 
if  obscurely,  some  principle  relating  to 
atomic  weights.  I  therefore  once  spent 
some  time  and  pains  in  carefully  reading 
the  book,  and  considered  at  length  those 
passages,  which,  if  any,  contained  valid 
criticism  of  the  views  which  are  generally 
accepted. 

Hinrichs  believes  that  the  mean  of  a 
series  of  determinations  of  an  atomic  weight 
cannot  give  the  true  value  sought.  This 
proposition  he  deduces  from  a  mathematical 
discussion.  He  believes  that  as  larger  and 
larger  quantities  are  taken  in  our  analytical 
operations,  the  results  differ  regularly  from 
ideal  accuracy ;  sometimes  the  difference 
continually  increases  as  the  quantity  taken 
increases;  sometimes  the  difference  in- 
creases to  a  maximum  and  then  decreases 
again.  The  proper  computation  of  an 
atomic  weight  then,  according  to  Hinrichs, 
consists  not  in  taking  the  mean  of  different 
observations,  made  with  different  weight  of 
materials,  but  in  determining  the  limit  to- 
wards which  the  series  converges  as  the 
weight  taken  decreases.  A  good  illustration 
is  given :  we  cannot  determine  the  weight 
of  a  new  coin  by  weighing  any  number  of 
old  coins  ;  every  coin  is  worn  and  therefore 
light,  and  the  mean  weight  of  any  num- 
ber whatever  is  therefore  necessarily  below 
the  mean  weight  of  new  coins.      But  if  we 


weigh  old  coins  and  note  the  date  of  each, 
we  may  take  the  mean  weights  for  each 
year  separately.  If  we  examine  coins 
enough,  these  means  when  plotted  as  the 
ordinates  with  the  years  as  the  abscissas, 
will  give  us  a  **  fairly  regular  curve,  lowest 
for  the  oldest  coins,  gradually  rising  to- 
wards a  limit  which  they  would  not  quite 
reach.  This  higher  limit  would  evidently 
be  the  mean  weight  of  the  new  coin. ' ' 

This  is  an  intelligible  proposition.  It 
seemed  to  me  worth  while  to  examine  it,  for 
to  this  proposition  one  of  the  most  enthusias- 
tic and  most  active  supporters  of  Front's 
hypothesis,  a  man  not  lacking  in  shrewdness 
or  ability  or  learning,  has  entrusted  the  de- 
fense of  his  favorite  belief. 

He  asserts  that  an  atomic  weight  as  de- 
termined by  experiment  is  variable,  that  it 
depends  on  the  amount  of  substance  taken 
for  the  analysis  or  other  operation,  and  that 
it  varies  in  a  continuous  and  regular  man- 
ner. His  proposition  is,  that  an  atomic 
weight  as  determined  by  experiment  is  a 
function  of  the  weight  of  substance  taken. 
Is  there  any  evidence  in  favor  of  it? 

I  answer,  first :  Theory  does  not  afford 
any  evidence  for  it.  Hinrichs  deduces  this 
proposition  from  theory  by  a  discussion 
which  is  mathematical  in  form.  Whether 
the  proof  is  sound  need  not  be  considered, 
for  his  theory  does  not  attempt  to  show  the 
order  of  magnitude  of  the  regular  and  con- 
tinuous variations  which  are  affirmed  to  de- 
pend on  the  weight  of  substance  taken,  and 
to  show  whether  they  can  be  separated  from 
the  irregular  and  discontinuous  errors  due 
to  accident.  We  are  sure  that  accidental 
errors  exist ;  we  may  concede  for  argument, 
that  regular  and  continuous  variations  also 
exist ;  but  this  is  far  from  implying  that  the 
actual  errors  in  a  given  set  of  experiments 
will  be  largely  or  even  perceptibly  of  the 
latter  kind.  Theory  shows  that  there  is  a 
diurnal  tide  in  the  atmosphere  ;  but  theoiy 
does  not  show  that  the  differences  noted  in 
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a  series  of  ten  observations  of  the  barome- 
ter at  different  honrs  of  the  day  will  follow 
the  law  of  the  diurnal  tide. 

But,  secondly :  Facts  do  not  agree  with 
the  proposition.  The  accidental  errors  of 
the  most  precise  experiments  yet  made  are 
so  much  greater  than  any  sydematic  varia- 
tions, that  nothing  but  accidental  varia- 
tions can  be  detected.  To  prove  this,  let 
xm  consider  Stas'  synthesis  of  silver  nitrate 
from  pure  silver.  This  is  one  of  the  most 
important  determinations  ever  made  ;  Hin- 
richs  has  discussed  it  twice  in  his  volume  ; 
he  asserts  that  the  ratio  of  silver  nitrate 
to  silver  found  in  each  analysis  depends 
on  the  weight  of  silver  taken,  and  twice 
draws  curves  to  show  this.  I  assert,  on  the 
contrary,  that  the  errors,  which  average 
only  1  part  in  40,000,  are  purely  accidental, 
and  that  they  follow  no  law.  This  can  be 
proved  by  proving  that  the  ratios  obtained 
depend  on  any  other  quantities  selected  by 
accident  just  as  much  as  they  depend  on  the 
weights  of  silver  taken.  Hinrichs  plots  the 
results  of  the  ten  determinations,  using  for 
abscissas  the  weights  of  silver  taken,  and 
so  obtains  tolerable  curves.  I  plotted  the 
fiame  ten  observations,  using  for  abscissas 
not  the  weights  of  silver  taken  but  ten  num- 
bers selected  by  sortes  VirgUiancd,  and  get 
curves  quite  as  tolerable  as  before  ;  and  this 
I  did  with  ten  different  sets  of  abscissas,  all 
selected  by  pure  accident.  Now,  quantities 
which  depend  on  any  one  of  eleven  sets  of 
abscissas,  ten  of  which  are  selected  by  ac- 
cident, are  themselves  accidental  in  their 
variations,  and  the  variations  follow  no  law. 
So  far  as  the  facts  are  examined,  they  give 
no  evidence  in  favor  of  Hinrichs'  proposi- 
tion ;  we  have  seen  that  theory  is  equally 
chary  of  her  support,  and  we  may  safely 
dismiss  the  suspicion  that  any  source  of 
systematic  error  can  be  detected  in  deducing 
atomic  weights  from  the  means  of  good 
experiments. 

Within  the  limits  of  convenience,  it  is 


well  to  vary  the  amount  of  substance  taken 
in  analytical  determinations.  This  has  been 
a  frequent  practice  in  the  finest  investiga- 
tions. But  that  this  practice  derives  any 
support  from  the  so-called  *  limit  method  ' 
cannot  be  conceded. 

This  criticism,  this  attempt  at  a  theory, 
then,  removes  no  obstacles  and  reveals  no 
threatening  pitfalls.  If  we  desire  a  firmer 
foundation  for  our  system  of  atomic  weights 
we  must  simply  enlarge  the  experimental 
basis  of  our  knowledge. 

If  it  is  only  by  further  experiment  that 
we  can  make  surer  of  the  atomic  weight  of 
oxygen,  we  are  to  consider  what  kind  of  ex- 
periments is  most  desirable.  It  is  chiefly 
for  the  sake  of  eliciting  discussion  on  this 
point  that  the  subject  of  this  address  has 
been  chosen. 

Our  present  value  for  the  ratio  between 
oxygen  and  hydrogen  rests  on  one  single 
chemical  combination,  and  upon  two  proc- 
esses for  determination.  The  first  is,  the 
synthesis  of  water  from  its  components. 
The  second  is,  the  determination  of  the 
densities  of  the  gases  and  of  their  volumet- 
ric ratio.     Let  us  consider  these  in  order. 

What  synthetic  experiments  should  be 
repeated?  We  are  met  by  the  fact  that 
a  complete  synthesis,  in  which  hydrogen 
and  oxygen  and  water  are  all  three  weighed, 
can  be  made  with  errors  only  about  one- 
fourth  as  large  as  the  errors  in  any  of  the 
syntheses  where  only  two  substances  are 
weighed  out  of  the  three  concerned.  Other 
things  being  equal,  then,  this  process  is  by 
far  the  most  promising.  But,  so  far  it  has 
been  carried  out  adequately  by  only  one  ex- 
perimenter. Conditions  were  varied  some- 
what, it  is  true,  but  by  no  means  so  much 
as  they  would  be  varied  if  the  same  person 
repeated  the  experiments  after  an  interval 
of  years ;  by  no  means  so  much  as  if  others 
were  to  undertake  such  complete  syntheses. 
Lately,  Keiser  has  devised  a  process  which 
varies  in  many  particulars  from  that  already 


286 


SGIENGK 


[N.  S.  Vol.  XL  No.  289. 


executed ;  it  is  very  desirable  that  he  should 
make  a  series  of  experiments,  after  adequate 
study  of  sources  of  error  and  of  means  of 
avoiding  them.  It  is  also  desirable  that,  if 
possible,  the  original  process  of  complete 
synthesis  should  be  repeated  with  the  little 
modifications  which  time  is  sure  to  intro- 
duce. These  two  would  be  enough,  as  far 
as  synthesis  is  concerned  ;  unless,  indeed, 
through  the  invention  of  another  process 
by  a  third  experimenter,  we  could  have 
still  more.  Other  syntheses  of  water  than 
by  a  complete  synthesis  seem  less  likely  to 
be  of  much  service,  except  as  a  school  of 
experimentation. 

What  further  work  is  desirable  on  the 
ratio  of  densities  and  of  combining  volumes 
of  hydrogen  and  oxygen?  Three  constants 
are  involved :  the  density  of  oxygen,  the 
density  of  hydrogen,  and  the  volumetric 
ratio. 

The  density  of  oxygen  is  known  with  a 
probable  error  of  about  1  part  in  50,000. 
It  is  very  probable  that  no  number  what- 
ever of  further  determinations  would  change 
this  value  by  1  part  in  10,000.  No  further 
work  upon  this  density  seems  at  present 
desirable,  except  that  whoever  determines 
the  density  of  hydrogen  cannot  well  fail  to 
determine  that  of  oxygen  also. 

The  density  of  hydrogen  demands  further 
experiment.  It  is  possible  to  make,  by 
some  one  of  three  or  four  slightly  different 
processes,  a  series  of  experiments  whose 
average  variation  shall  be  less  than  1  part 
in  3000  or  5000,  or  even  10,000 ;  but  dif- 
ferent series  do  not  agree  sufficiently  with 
each  other.  We  are  far  from  knowing  the 
density  of  hydrogen  so  well  that  more  ob- 
servations might  not  change  our  value  by  1 
part  in  2000  or  3000.  It  is  very  desirable 
that  further  observations  should  be  under- 
taken by  at  least  two  different  methods. 
In  one  method,  hydrogen  should  be  weighed 
while  absorbed  in  palladium,  should  be  then 
transferred  to  a  measuring  apparatus  with- 


out the  use  of  stop-cocks,  and  should  be 
there  measured.  This  process  should  be  re- 
peated with  measuring  apparatus  of  varied 
volumes.  In  another  method,  hydrogen 
should  be  weighed  after  Begnault's  method, 
in  a  counterpoised  globe,  but  with  such  pre- 
cautions that  leakage  through  a  stop-cock, 
and  contamination  with  vapor  of  mercury, 
should  be  excluded.  The  globe  should  be 
exhausted  till  the  remaining  air  is  a  small 
fraction  of  a  millionth,  should  be  sealed  off 
from  the  pump,  and  should  be  connected 
with  a  condenser  at  the  temperature  of 
liquid  air,  so  as  to  remove  mercurial  vapor. 
After  this  hydrogen  is  to  be  admitted  with- 
out the  use  of  stop-cocks.  The  manipula- 
tion is  not  difficult,  and  the  method  would 
confirm  the  results  of  the  previous  method. 
The  ratio  of  the  combining  volumea 
of  hydrogen  and  oxygen  is  not  known  with 
the  degree  of  confidence  which  is  desirable. 
The  history  of  the  matter  is  not  an  uninter- 
esting one.  Further  continuance  of  the  two 
series  of  experiments  on  which  the  present 
value  depends  would  be  most  unlikely  to 
change  it  by  1  part  in  10,000,  for  its  prob- 
able error  is  1  part  in  40,000.  But  one  of 
the  experimenters  has  obtained  results  dif- 
fering from  that  finally  adopted  by  as  much 
as  1  part  in  220.  The  other  experimenter 
has  entirely  discarded  the  result  of  one 
series  and  replaced  it,  not  by  a  better  serieB 
of  the  same  kind  but  by  one  of  a  quite  dif- 
ferent nature,  not  carried  to  its  proper  com- 
pletion, and  accordingly  reduced  by  the  use 
of  the  constants  of  van  der  Waals'  equation. 
It  is  desii^able  that  experiments  be  made  to 
furnish  means  for  a  new  reduction  by  meas- 
uring the  change  of  volume  when  2  volumes 
of  hydrogen  and  1  volume  of  oxygen  are 
mixed,  being  at  the  same  pressure  before 
and  after  mixing.  This  experiment  has 
lately  been  made  by  Berthelot,  whether  with 
sufficient  precision  for  the  purpose  is  not 
known  at  this  moment.  It  is  also  desirable 
that  the  ratio  of  the  combining  volumes  of 
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oxygen  and  hydrogen  should  be  measured 
with  the  gases  contained  in  vessels  of  the 
dimensions  of  those  used  for  obtaining  their 
densities. 

If  these  syntheses  and  these  studies  of 
ratios  of  densities  and  combining  volumes 
should  agree  as  well  as  it  is  safe  to  expect, 
we  should  know  the  atomic  weight  of  oxy- 
gen as  confidently  as  we  can  know  it  while 
the  value  rests  on  a  single  chemical  process, 
the  combination  of  the  two  gases  to  form 
water. 

But  this  is  not  so  much  as  is  desirable. 
We  know  the  atomic  ratio  between  silver 
and  oxygen  with  considerable  confidence, 
hecause  this  rests  not  on  a  single  chemical 
process  but  on  eight  different  chemical  proc- 
esses, which  give  eight  independent  results, 
and  because  these  eight  results  agree.  Is 
there,  then,  any  chemical  process  by  which 
the  atomic  ratio  of  oxygen  and  hydrogen 
can  be  determined,  other  than  the  analysis 
or  synthesis  of  water?  Is  there  any  ele- 
ment whose  atomic  ratio  to  oxygen  is  well 
known,  whose  ratio  to  hydrogen  is  capable 
of  accurate  direct  determination  ? 

It  is  probable  that,  given  an  adequate 
equipment,  the  direct  ratio  of  hydrogen  to 
chlorine,  of  hydrogen  to  sodium,  of  hy- 
drogen to  magnesium,  or  of  hydrogen  to 
aluminum,  could  be  determined  with  suffi- 
cient precision  for  the  purpose,  provided 
that  the  ratio  of  chlorine  to  oxygen,  of 
sodium  to  oxygen,  of  magnesium  to  oxygen, 
and  of  aluminum  to  oxygen  are  well  enough 
known.  This  may  not  now  be  the  case 
with  aluminum  or  magnesium,  but  is  the 
case  with  chlorine  and  with  sodium,  whose 
atomic  ratios  to  oxygen  may  be  fairly  as- 
sumed to  be  known  within  1  part  in  2500. 
If,  now,  we  can  determine  the  ratio  of 
chlorine  to  hydrogen,  or  of  sodium  to 
hydrogen,  to  1  part  in  5000,  we  could  com- 
pute, by  a  new  method,  the  ratio  between 
hydrogen  and  oxygen.  If  this  should  agree 
with  the  present  value,  within  some  such 


quantity  as  1  part  in  2000,  we  should  be 
as  confident  of  the  truth  of  our  value  of  the 
atomic  weight  of  oxygen  as  we  can  well 
hope  to  be. 

The  difficulties  in  making  a  complete  syn- 
thesis of  hydrochloric  acid  are  not  small, 
nor  are  they  all  well  understood.  Some 
unexpected  circumstance  may  be  prohibi- 
tive. But  there  is  good  reason  to  hope  that 
3  or  4  or  5  grams  of  hydrogen  could  be 
weighed,  that  a  nearly  equivalent  quantity 
of  chlorine  could  also  be  weighed,  that  the 
two  could  be  combined,  and  that  the  prod- 
uct could  be  weighed.  One  serious  diffi- 
culty would  be  found  in  attempting  to  pre- 
pare pure  chlorine,  but  the  difficulty  does 
not  seem  insuperable.  The  manipulation 
of  the  corrosive  element  requires  invention, 
but  seems  not  difficult.  For  the  collection 
of  the  hydrochloric  acid  in  a  weighable 
form,  there  seem  to  be  alternative  methods, 
not  very  troublesome  of  execution,  unless 
unforeseen  difficulties  are  encountered.  If 
the  ratio  between  hydrogen  and  chlorine 
could  be  determined  to  1  part  in  5000  or  to 
1  part  in  10,000,  it  would  be  a  very  inter- 
esting addition  to  our  list  of  known  con- 
stants, most  helpful  in  establishing  confi- 
dence in  the  ratio  between  oxygen  and 
hydrogen. 

So,  also,  if  sodium  can  be  prepared  of 
sufficient  purity,  or  of  sufficiently  constant 
impurity,  it  seems  possible  to  weigh  100  or 
200  grams,  to  act  on  with  water  in  such  a 
way  as  to  produce  a  slow  evolution  of  hy- 
drogen, and  to  determine  the  weight  of  this 
hydrogen  by  loss.  Whether  sodium  can  be 
obtained  sufficiently  free  from  absorbed  hy- 
drogen and  whether  it  can  be  prepared  for 
weighing  without  attacking  the  vessels  which 
contain  it,  are  questions  which  need  further 
experiment.  It  is  probable  that  a  vessel  of 
platinum-iridium  alloy  could  be  made  which 
would  make  success  almost  certain,  but  at 
considerable  cost.  In  this  case  also,  if  the 
ratio  between  sodium  and  hydrogen  can  be 
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determinied  to  1  part  in  5000,  or  1  part  in 
10,000,  the  result  would  inspire  confidence, 
or,  if  it  must  be,  distrust,  in  our  present 
value  for  the  ratio  between  oxygen  and 
hydrogen. 

These  suggestions,  necessarily  tentative 
in  their  nature,  are  submitted  to  the  Amer- 
ican Chemical  Society,  in  the  hope  of  ob- 
taining from  those  who  do  me  the  honor  to 
listen  to  them  or  to  read  them,  expressions 
as  to  the  desirability  of  making  experiment 
in  the  lines  described,  and  discussions  of 
the  new  methods  indicated  as  possible. 

Edward  W.  Morley. 

Adelbebt  Gollboe. 


CRUISE  OF  THE  ALBATROSS, 
III. 

Mr.  Agassiz's  third  letter  written  from 
the  Albatross  to  Hon.  George  M.  Bowers, 
U.  S.  Commissioner  of  Fish  and  Fisheries, 
is  dated  Suva  Harbor,  Fiji  Islands,  Decem- 
ber 11,  1899,  and  is  as  follows: 

We  left  Papeete,  November  15th,  after 
coaling  and  refitting  on  our  return  from  the 
Paumotus.  During  our  trip  to  Suva  we 
made  a  few  soundings  from  Tahiti  to  Tonga, 
striking  the  northern  extension  of  the  deep 
basin  lying  to  the  eastward  of  Nine  ;  the 
depths  ranged  from  2472  to  2882,  the  bot- 
tom being  red  clay.  This  would  indicate  a 
greater  extension  westward  of  the  zone 
over  which  the  manganese-nodule  bottom 
extends. 

After  leaving  Nine  we  steamed  for  the 
deep  hole  of  the  Tonga-Kermadec  Deep, 
about  75  miles  to  the  eastward  of  Tonga- 
Tabu,  and  in  4173  fathoms  made  a  haul 
with  the  Blake  beam-trawl,  by  far  the 
deepest  trawl  haul  yet  made.  The  gear 
was  carefully  inspected  and  strengthened  as 
far  as  practicable  by  Captain  Moser,  and  it 
was  with  considerable  anxiety  that  we  laid 
out  5000  fathoms  of  wire  rope  for  our  haul. 
Fortunately,  everything  went  off  success- 
fully and  we  landed  the  trawl  safely  back 


on  deck.  To  my  great  surprise  we  found 
in  the  bag  a  number  of  large  fragments  of 
a  silicious  sponge  belonging  probably  to  the 
genus  Crateromarpha  which  had  been  ob- 
tained by  the  ChaUenger  in  the  Western 
Pacific,  but  in  depths  less  than  500  fathoms. 
We  also  brought  up  quite  a  lai^e  sample  of 
the  bottom  ;  it  consisted  of  light- brown 
volcanic  mud  mixed  with  radiolarians. 

We  decided  to  trawl  at  4173  fathoms 
rather  than  wait  for  a  possibly  deeper 
sounding,  as  the  conditions  for  work  were 
admirable  and  we  did  not  care  to  run  any 
risk  from  a  change  of  weather.  After  our 
haul  we  made  a  still  deeper  sounding  in 
the  proximity  of  the  4762-fathom  soand- 
ing  marked  on  the  chart,  and  found  4540 
fathoms  with  the  bottom  of  the  same  char- 
acter as  at  the  place  where  we  trawled. 
We  also  took  a  couple  of  soundings  in  the 
line  from  Yavau  to  the  southern  extremity 
of  the  Lau  Group  in  Fiji,  but  found,  as  we 
expected  from  the  soundings  given  further 
south,  comparatively  shoal  water,  viz., 
1381  fathoms.  In  the  channel  north  of 
Yanga8&,  where  we  crossed  the  Lau  Plateau 
between  Yangas&  and  Mothe,  we  found  453 
fathoms,  with  bottom  composed  of  coral 
sand,  pteropod  ooze  and  a  few  globigerinse. 
Between  Namuka  and  Yangas&  we  obtained 
324  fathoms,  between  Namuka  and  Maram- 
bo  600  fathoms,  and  between  it  and  Kam- 
bara  450  fathoms,  and  finally  about  15 
miles  west  of  Kambara  we  sounded  in  990 
fathoms.  These  soundings  would  indicate 
a  continuous  plateau  of  moderate  depths 
from  Wailangolala  south  upon  which  the 
islands  of  the  Lau  Group  rise. 

On  our  way  back  to  Papeete  from  the 
Paumotus  we  examined  the  eastern  coast  of 
Tahiti,  and  from  Papeete  examined  the 
western  coast  as  far  as  Port  Phaeton  at 
Tararao  Isthmus.  We  examined  in  a  gen- 
eral way  the  Leeward  Society  Islands : 
Murea,  Huaheine,  Baiatea,  Tahaa,  Bora- 
Bora,  Motu  Iti  and  Maupiti.     There  are 
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excellent  charts  of  the  Society  Islands,  so 
that  it  was  comparatively  simple  to  examine 
the  typical  points  of  the  groap  and'  to  gain 
an  idea  of  their  strnctare  as  far  as  it  relates 
to  coral  reefs.  The  Society  Islands  are  all 
volcanic  islands  edged  with  shore  plat- 
forms, some  of  great  width,  upon  which  the 
barrier  or  fringing  reefs  of  the  islands  have 
grown.  The  structure  of  the  reefs  of  the 
Society  Islands  is  very  similar  to  that  of 
the  Fiji  reefs  round  volcanic  islands.  A 
comparison,  for  instance,  of  the  charts  of 
Kandavu,  Yiti  Levu,  Mbengha,  Nairai,  and 
and  of  other  volcanic  islands  in  the  Fijis, 
with  those  of  the  Society  group,  will  at 
once  show  their  identity.  Huge  platforms 
of  submarine  denudation  and  erosion  char- 
acterize both,  with  fringing  and  barrier 
reefs  determined  by  local  conditions.  Per- 
haps it  is  easier  to  follow  the  changes  which 
have  taken  place  in  the  Society  Islands ; 
and  such  islands  as  Tahaa  and  Bora- Bora, 
where  we  anchored,  as  well  as  Maupiti,  are 
admirable  examples  and  epitomes  of  the 
Btructare  and  mode  of  formation  of  the 
coral  reefs  of  that  group. 

In  Motu  Iti  and  Tetuora  the  volcanic 
peaks  have  disappeared,  leaving  nothing 
but  a  shallow  platform  upon  the  outer 
edges  of  which  sandy  coral  islets  have  been 
thrown  up.  There  is,  however,  one  point 
in  which  the  barrier  reefs  of  the  Society  Is- 
lands differ  from  those  of  Fiji.  The  barrier 
reefs  in  Fiji  are  generally  indicated  merely 
by  reef  flats,  upon  which  the  sea  breaks, 
and  an  occasional  rocky  islet  or  negro-head; 
only  rarely  do  we  find  sand  keys  upon  the 
fringing  reefs  of  the  islands  of  Fiji.  In  the 
Society  Islands,  on  the  contrary,  we  find  the 
line  of  the  barrier  reef  usually  well  indi- 
cated by  long  lines  of  narrow  islets  thrown 
upon  the  reef  platforms,  exactly  as  they  are 
in  the  Paumotus.  These  islands  and  islets 
are  usually  well  wooded,  and  thus  give  a 
very  peculiar  aspect  to  the  barrier  reef.  In 
the  case  of  Bora- Bora,  Maupiti  and  Aitu- 


taki,  for  instance,  we  have  a  central  vol- 
canic peak  of  considerable  height  sur- 
rounded by  a  wide  lagoon,  the  sea  edge  of 
which  is  formed  by  a  fringe  of  wooded 
islets  and  islands  forming  a  more  than 
half-closed  ring  around  the  central  island 
which,  in  Bora-Bora  and  Maupiti,  rise  in 
slopes  and  nearly  vertical  walls,  the  former 
to  a  height  of  nearly  2400  feet,  the  other 
about  1100  feet. 

The  only  island  of  the  Cook  group  which 
we  examined  was  Aitutaki,  as  Atiu  is  com- 
posed of  elevated  limestone,  and  Rarotonga 
is  volcanic.  I  hoped  we  might  find  that 
atoll  to  be  in  part  volcanic  and  in  part  com- 
posed of  elevated  coralliferous  limestone ; 
we  found  it  to  be  volcanic,  an  island  with 
the  structure  of  Bora- Bora  on  a  smaller 
scale. 

We  anchored  at  Nine,  an  island  composed 
of  elevated  coralliferous  limestone  showing 
three  well-marked  terraces,  the  lowest  of 
not  more  than  5  to  10  feet  and  in  many 
places  disappearing  completely,  the  lime- 
stone cliffs  rising  vertically  from  the  sea 
well  into  the  second  or  even  the  third  ter- 
races. The  vertical  faces  of  the  cliflfe  are 
dotted  with  caverns  and  deeply  indented 
by  small  cafions  extended  at  right  angles  to 
the  face  of  the  shore  or  forming  blunt  head- 
lands separating  short  reaches  of  coral 
sand  beaches.  The  second  terrace  varies  in 
height  from  50  to  60  feet,  the  third  from  90 
to  100  feet.  The  second  terrace  is  deeply 
undercut ;  and  in  the  higher  vertical  cliffs 
extending  into  the  third  terrace  from  the 
sea,  the  former  positions  of  the  terraces  are 
usually  indicated  by  lines  o  f  caverns .  There 
are  corals  on  the  sea  slopes  of  the  first 
terrace  extending  to  10  or  12  fathoms  grow- 
ing much  as  they  are  found  at  Makatea. 

From  Nine  we  went  to  the  Tongas,  which 
we  found  a  most  interesting  group.  The 
elevated  tertiary  coralliferous  limestones 
take  here  their  greatest  development,  and 
are  on  a  scale  far  beyond  that  of  their 
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development  in  the  Laa  Group  of  the  Fijis 
or  the  Paumotus.  The  first  island  of  the 
Tongas  we  visited,  Eua,  is  perhaps  the  most 
interesting  of  the  islands  composed  of  ter- 
tiary elevated  coralliferous  limestone  I 
have  visited.  From  Dana's  account  of  it, 
evidently  given  at  second  hand,  I  expected 
to  find  an  island  somewhat  like  Yiti  Levu 
on  a  very  much  smaller  scale.  But  as  we 
steamed  up  to  it  from  the  east  there  could 
be  no  mistaking  the  magnificent  face  of 
nearly  vertical  limestone  cliffs  forming  the 
whole  eastern  face  of  the  island,  and  at 
points  rising  to  over  a  thousand  feet  in 
height.  At  all  projecting  points  lines  of 
terraces  were  plainly  marked ;  at  the 
northern  point  three  could  be  followed, 
and  at  the  southern  extremity  five,  with 
perhaps  traces  of  a  sixth. 

Upon  rounding  the  southern  extremity 
of  the  island  we  could  see  that  the  island 
was  composed  of  two  ridges,  running  north, 
separated  by  a  deep  valley,  the  western 
ridge  being  much  lower  than  the  eastern, 
not  rising  to  a  greater  height  than  a  little 
over  500  feet.  The  western  ridge  is  also 
composed  of  limestone,  and  at  the  head- 
lands we  could  trace  three  terraces.  There 
is  a  narrow  shore-platform  along  the 
western  face,  at  many  points  of  which 
there  are  blow-holes  where  the  sea  throws 
up  spray  to  a  considerable  height,  but  these 
blow-holes  are  best  seen  off^  Cook  Point, 
the  southern  extremity  of  Tonga-Tabu. 

As  we  steamed  along  the  western  face  of 
Eua  Island,  we  could  see  the  ridges  of  the 
eastern  side  rising  above  the  crests  of  the 
lower  ridge,  its  slopes  indicating  a  valley  of 
considerable  size.  We  anchored  at  English 
Boads,  opposite  the  outlet  of  the  drainage  of 
the  interior  basin  where  a  small  river  has 
cut  its  way  through  a  depression  in  the 
shore  terrace.  On  landing  we  followed  the 
crest  of  the  western  ridge  for  a  few  miles 
and  could  see  the  whole  valley  forming  the 
basin  of  the  island  lying  between  the  two 


ridges,  at  our  feet ;  the  slopes  leading  to 
the  bottom  are  quite  gentle,  and  the  valley 
dips  very  gradually  northward  back  of  the 
outlet,  on  the  western  shore.  Nothing 
could  show  more  clearly  that  such  an  island 
was  not  au  elevated  atoll,  but  a  plateau 
which  has  been  eroded  and  denuded  for  a 
long  period  of  time  by  atmospheric  and 
other  agencies,  and  in  which  a  deep  basin- 
shaped  valley  with  gentle  slopes  has  been 
gouged  out— a  plateau  similar  to  that  of 
Tonga-Tabu  Island  and  of  Yavau,  but  of 
greater  height  and  less  extent. 

To  the  westward  of  the  Tonga  Islands  is 
a  line  of  volcanic  islands  extending  nearly 
200  miles  from  Honga  Hapai  to  Fanualai, 
some  of  which  have  been  active  very  re- 
cently. Falcon  Island  disappeared  in  1898 
and  Lette  is  still  active.  This  line  of  vol- 
canoes runs  at  a  distance  of  from  15  to  20 
miles  parallel  with  the  trend  of  the  four  ir- 
regularly shaped  plateaus  upon  which  rise 
the  Tonga  Islands.  They  are  the  summits 
of  a  great  ridge  over  200  miles  in  length, 
sloping  very  gradually  to  the  westward  and 
being  somewhat  more  steep  to  the  eastward, 
into  deeper  water,  towards  the  smaller  plat- 
forms from  which  rise  the  volcanic  peaks  of 
the  group.  The  plateaus  of  Tonga-Tabu, 
Namuka,  Hapai,  and  Yavau,  being  sepa- 
rated by  deep  valleys  connecting  the  eastern 
and  western  flanks  of  the  ridge.  These 
four  plateaus  rise  abruptly  from  the  100 
fathom  line.  The  extremity  of  the  south- 
ern one  is  occupied  by  Tonga-Tabu  Island. 
The  land  behind  the  cliffs  of  its  southern 
coast  rises  to  a  height  of  over  250  feet  and 
slopes  northward  very  gradually  to  form  the 
low  land  which  occupies  the  north  coast  of 
the  island,  and  is,  except,  at  Mount  Zion 
and  Cook  Hill,  not  more  than  from  10  to  20 
feet  above  the  level  of  the  sea.  At  Cook 
Point  (and  along  the  southern  coast)  three 
terraces  are  indicated.  The  northern  coast 
is  deeply  indented  by  shallow  bays,  full  of 
islands,  reef  flats,   and  reef  patches,   on 
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whicli  coralfi  grow  in  great  profasion.  In 
a  dUtance  of  nearly  10  miles  northward 
of  Naka-Alofa  the  plateau  is  nowhere 
more  than  15  fathoms  deep  ;  and  a  long 
tODgae  runs  northward,  gradually  deepen- 
ing into  20  to  50  fathoms  to  the  100-fathom 
line. 

The  Tonga-Tabu  plateau  is  separated 
from  the  Namuka  Group  Plateau  by  a 
fannel-shaped  channel  with  a  depth  passing 
rapidly  into  300  fathoms  from  the  100- 
fothom  line.  The  Namuka  Plateau  is  rec- 
tangular. The  principal  island  is  Namuka, 
where  we  anchored.  We  found  the  island 
to  be  composed  of  tertiary  elevated  corallif- 
erous  limestone  with  a  shallow  sink,  filled 
with  brackish  water,  occupying  the  south- 
eastern part  of  the  island.  The  sink  is 
separated  by  a  high  sand  beach,  about  200 
yards  wide,  from  the  sea. 

Namuka  Iki,  the  island  next  to  Namuka, 
we  found  to  consist,  at  its  southern  ex- 
tremity, of  stratified  volcanic  material  re- 
sembling somewhat  the  so-called  soapstone 
of  Fiji.  I  was  told  that  other  islands  in 
this  group,  near  Tonumeia,  in  the  center 
of  the  Namuka  Plateau,  were  volcanic. 
Mango,  as  we  could  see  it  from  our  an- 
chorage, appeared  to  be  volcanic.  So  that 
this  part  of  the  Tongas  is,  like  the  Lau 
Group  in  Fiji,  made  up  of  islands  in  part 
volcanic  and  in  part  composed  of  elevated 
ooralliferous  limestone.  The  eastern  edge 
of  the  Namuka  Plateau  (which  we  did  not 
visit)  is  edged  with  small  low  islands.  We 
merely  steamed  past  the  western  islands  of 
the  Hapai  Group,  but  close  enough  to  see 
thatTongua,  Kotu,  andFotuhaa,  which  are 
respectively  120,  120  and  200  feet  high,  are 
composed  of  elevated  limestone.  The  east- 
ern flank  of  the  Hapai  Plateau  is  edged 
with  long  low  islands  with  extensive  coral 
reefs  along  the  reef  flats  of  these  islands. 

The  Hapai  Plateau  is  triangular,  with 
isolated  islands  rising  on  the  northwestern 
side  from  the  deep  water  separating  it  from 


the  Vavau  Plateau.  It  is  separated  from 
the  Namuka  Plateau  by  a  narrow  channel 
with  over  300  fathoms  of  water. 

The  northernmost  plateau  of  the  broad 
ridge  of  the  Tonga  Islands  is  the  Vavau 
Plateau.  This  is  elliptical,  with  a  long 
tongue  extending  on  the  eastern  face  of  the 
ridge  toward  the  northern  point  of  the 
Hapai  Plateau,  ending  in  isolated  banks 
(the  Disney  and  Falcon  banks),  lying  to 
the  northward  of  the  broad  channel,  with 
over  400  fathoms  separating  it  from  the 
Hapai  Group.  The  Vavau  Group  is  by 
far  the  most  picturesque  of  the  Tonga 
Islands.  It  consists  of  the  principal  island 
of  Vavau,  extending  across  the  northern 
part  of  the  Vavau  Plateau.  Several  parts 
of  the  island  of  Vavau  are  finely  terraced ; 
four  terraces  are  indicated  there,  and  other 
flat-topped  smaller  Islands  show  traces  of 
two  or  three  terraces.  The  northern  edge 
rises  to  a  height  of  more  than  500  feet, 
and  slopes  in  a  general  way  southward 
and  inland.  The  southern  shore  is  deeply 
indented  by  bays  and  sounds  and  flanked 
by  innumerable  islands  and  islets,  some  of 
considerable  height  (150  to  250  feet),  which 
gradually  become  smaller  and  smaller  as 
they' rise  toward  the  southward  and  east- 
ward, these  islands  having  been  formed 
from  the  denudation  and  erosion  of  the 
greater  Vavau.  They  form  tongues  of  land 
and  sea  and  sounds  of  all  shapes  and 
sizes,  showing  the  traces  of  the  former  land 
connections  of  the  islands  and  islets  and 
their  disintegration  on  the  eastward  and 
southward  by  the  action  of  the  sea.  The 
islands  and  islets  to  the  southward  of  the 
main  islands  rise  from  more  or  less  exten- 
sive reef  flats  which  stud  the  whole  plateau, 
and  on  which  corals  grow  in  great  profusion 
(mainly  Millepora,  Porites,  Pavonia,  Pocil- 
lopora,  Fungia,  and  Astrea) ,  to  a  depth  of 
5  to  6  fathoms  in  the  sound.  In  the 
Namuka  Group  they  extended  in  the  more 
open  waters  to  14  and  16  fathoms. 
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It  is  evident  that  in  the  Tonga  Groap, 
which  is  a  very  extensive  area  of  elevation, 
the  recent  corals  have  played  no  part  in  the 
formation  of  the  masses  of  land  and  of  the 
plateaus  of  the  Tonga  Bidge,  and  that  here 
again,  as  in  the  Society  Islands  and  Cook 
Islands,  both  also  in  areas  of  elevation,  they 
are  a  mere  thin  living  shell  or  crust  grow- 
ing at  their  characteristic  depths  upon  plat- 
forms which  in  the  one  case  are  volcanic, 
in  the  other  calcareous,  the  formation  of 
which  has  been  independent  of  their  growth. 

We  expect  to  leave  for  the  Ellice,  Gilbert, 

and  Marshall  islands  as  soon  as  we  can  coal 

and  refit. 

A.  Agassiz. 

THE  OCCUR BENCE  OF  APT030CHR0MATI8M 
IN  PASSERINA  CYANEA.* 

The  following  remarks  upon  the  Aptoso- 
chromatism  of  Pasaerina  cyanea,  although 
of  insufficient  importance  to  establish  the 
phenomenon  of  color  change  without  moult 
as  a  constant  occurrence  in  the  species,  are 
conclusive  enough,  I  am  convinced,  to 
prove  the  possibility  of  such  a  change,  and 
are  merely  offered  as  such  for  what  they 
may  be  worth. 

Individual  error  and  dogmatism  have 
greatly  retarded  honest  effort  in  this  most 
Important  branch  of  ornithological  science. 
It  is  a  singular  fact  that  certain  individuals 
have  conceived  the  idea  that  a  feather  once 
having  passed  its  premature  condition  is 
utterly  disconnected  with  the  vital  system 
of  the  bird,  and  such  individuals  cling  to 
this  belief  with  a  tenacity  wonderful  to  be- 
hold. They  do  not  tell  us,  by  the  way, 
how  it  is  that  certain  species  of  birds  lack- 
ing external  sebaceous  glands  manage  to 
present  as  bright  plumage  as  their  allies  so 
provided.  Doubtless  they  may  attribute 
the  presence  of  oily  matters  upon  the  sur- 
&oe  of   the  feathers  of  those  species  in 

*  Read  before  the  Nattall  Ornithologioal  Club  of 
OMnbridge,  liaas.,  Jane  5,  1899,  with  exhibition  of 
the  bird  worked  upon. 


which  these  glands  are  wanting  to  osmotic 
action ;  but  admitting  this,  why  not  admit 
Aptosochromatism  ? 

In  his  article  on  alleged  changes  of  color 
in  feathers  (Bull.  Am.  Museum  Nat.  Hist. 
1896),  Dr.  Allen  compares  a  feather  to  a 
green  leaf,  which  when  once  formed,  can- 
not extend  its  growth  to  repair  any  injuries 
which  may  arise  from  insects,  etc.  This 
simile  might  well  be  carried  yet  farther  and 
to  better  advantage.  When  the  later  sum- 
mer or  early  fall  approaches,  certain  leaves 
undergo  a  complete  change  in  color,  result- 
ing in  the  beautiful  colors  of  our  Septem- 
ber and  October  woods.  The  history  of  the 
underlying  phenomena  of  autumnal  col- 
oration in  leaves  is  very  obscure,  yet  no  one 
doubts  the  occurrence  of  the  change  for  an 
instant.  So  it  is  with  Aptosochromatism — 
the  individual  feathers  undergo  in  many 
cases  complete  color  changes,  and  although 
the  underlying  processes  of  these  changes 
may  be  obscure,  the  fact  of  their  presence  is 
to  my  mind  undeniable. 

At  the  present  time  Aptosochromatism 
has  not  progressed  far  enough  to  encourage 
one  to  take  up  in  detail  the  systematic  oc- 
currence of  the  color  change  in  our  species 
of  native  birds.  It  seems  evident  that  for 
the  present,  attention  should  rather  be  de- 
voted to  endeavoring  to  demonstrate  its 
fundamental  principles,  without  which  no 
science  is  firm,  plainly  evident  as  may  be 
its  happening. 

Passerina  cyanea,  apart  from  its  seasonal 
fall  moult  by  which  the  plumage  acquired 
in  the  spring  is  changed  for  the  duller  garb 
of  the  fall,  doubtless  exhibts  two  forms  of 
Dichromatism,  a  term  whose  proper  place, 
I  hope,  is  now  recognized  as  the  funda- 
mental term  for  the  complex  phenomena  of 
double  coloration.  As  I  shall  direct  my  at- 
tention toward  proving  that  Aptosochroma- 
tism is  concurrent  in  the  species,  and  Ptoso- 
chromatism  in  the  present  paper  will  play 
an  inconspicuous  part.     Both  are  compre- 
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hecsive  terms,  by  the  way,  coined  by  Dr. 
Gonefi.  The  latter  term  may  be  defined  for 
convenience,  as  the  occurrence  of  Dichroma- 
tifim  depending  entirely  upon  the  loss  of  old 
feathers  which  are  replaced  by  others  of  a 
different  color.  Both  processes  subserve 
the  same  general  purpose  and  result  in  a 
seasonal  change  of  color,  in  the  present 
example,  from  that  of  the  fall  to  the  nuptial 
of  the  spring.  The  Ptosochromatic  change 
of  the  spring  will  not  further  be  considered 
here — let  it  suffice  to  say  that  beyond  doubt 
some  indigo  birds  change  color  in  the  spring 
by  completely,  or  nearly  so,  shedding  their 
feathers.  The  change  not  due  to  such 
feather  loss  is  what  interests  us  at  the  pres- 
ent, and  will  necessarily  be  presented  far 
from  exhaustively.  My  remarks  are  based 
chiefly  upon  observations  conducted  during 
the  fall,  winter,  and  early  spring  of  1898- 
99,  upon  a  captive  male  bird.  In  view  of 
the  color  of  the  plumage  of  my  bird,  at  the 
time  I  took  possession  of  it,  it  must  have 
been  in  the  adult  condition,  and  as  such 
birds  are  commonly  captured  whileTin  the 
adult  state,  the  difficulty  in  adapting  my 
bird  to  his  captive  condition  and  the  heavy 
feather  loss  undoubtedly  resu^lting  from  this 
may  consequently,  be  explained.  I  secured 
it  October  13th,  while  it  was  nearing  the 
completion  of  its  fall  moult,  which  by  Octo- 
ber 28th  was  finished.  From  that  date  every 
cast-off  feather  was  carefully  collected  and 
labelled.  In  order  to  be  sure  of  obtaining 
all,  a  fender  was  placed  about  the  cage  and 
the  room  carefully  swept  at  frequent  inter- 
vals. In  addition  to  this  I  made  many  ex- 
aminations of  the  bird  and  secured  such 
specimen  feathers  in  a  fresh  state  as  I 
wished  for  microscopic  examination. 

Briefly,  the  bird  was  fed  mostly  upon 
millet  and  canary  seed,  appeared  healthy, 
bathed  regularly,  and  during  bright  days 
sang  frequently.  On  March  26th,  how- 
ever, he  died  after  an  illness  of  three 
days,  before  which  he  was  as  lively  as  ever. 


Examination  showed  constipation  to  be  the 
probable  cause  of  his  untimely  death.  The 
color  change  had  progressed  excellently 
however,  and  but  little  additional  informa- 
tion could  have  been  gained  had  he  lived, 
excepting  the  period  of  time  occupied  by 
the  entire  change.  Data  is  present  in  suf- 
ficient quantity,  nevertheless,  to  enable  me 
to  state  the  time  occupied  by  the  change  in 
certain  portions  of  the  plumage. 

The  appearance  of  my  bird  as  regards 
color,  October  28th ,  was  as  follows :  Feathers 
of  the  head  and  breast  slightly  tinged  with 
cobalt,  the  chief  color  of  the  feathers  being 
dull  rusty.  The  breast  thus  was  somewhat 
mottled  in  appearance.  Back  rusty,  the 
concealed  centers  bluish.  Primaries  and 
rectrices  blackish  with  blue  edges.  Second- 
aries and  coverts  broadly  edged  with  rust 
color.  Lower  abdomen  buffy,  ventral  area 
whitish. 

From  October  28th  till  January  28th  I 
observed  no  marked  color  change,  but  from 
February  until  the  bird's  death,  it  was  very 
noticeable.  A  curious  and  undoubtedly  un- 
normal  process  intervened  however,  and  in 
order  to  understand  this  comprehensively  I 
will  tabulate  the  feather  loss  beginning  with 
the  first  feather  shed  after  October  28th, 
when  it  will  be  recollected  that  the  bird 
had  completed  its  moult. 
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From  February  11th  to  February  28th 
an  average  of  50  contours  was  lost  daily. 
By  March  5th  the  loss  had  abruptly  ceased, 
and  until  his  death  on  March  29th  the  bird 
lost  but  one  or  two  feathers  daily.  The 
loss  of  down  feathers  was  very  small,  not 
exceeding  twenty  specimens — a  fact  of  pos- 
sible importance  to  be  dwelt  upon  later  on. 
The  total  summary  of  the  contour  feathers 
lost,  carefully  estimated  at  1350  feathers, 
appeared  to  comprise  about  three-fifths 
of  my  bird's  entire  plumage.  They  were 
shed  from  all  parts  of  the  plumage,  and  in 
view  of  the  heavy  loss  I  was  quite  prepared 
to  ultimately  conclude  that  any  color 
change  resulting  in  my  bird  would  ensue 
from  extensive  feather  loss.  I  was  thus 
quite  unprepared  for  what  eventually  fol- 
lowed. Microscopically,  the  cast-off  feath- 
ers were  broken,  abraded  and  apparently 
in  the  worst  condition.  The  barbules  were 
broken  or  wanting,  the  barbs  in  many 
places  worn  down,  and  the  rhachis  of  the 
larger  feathers  was  split.  This  is  also  of 
imx>ortance  as  will  directly  be  seen.  To 
many  observers  my  bird  by  March  5th 
would  have  been  pronounced  to  be  com- 
pletely moulting.  Immature  feathers  were 
in  prominence  especially  upon  the  head  and 
were  scattered  all  about  the  remaining 
feathers  of  the  plumage,  which,  as  has  been 
before  remarked,  amounted  to  about  two- 
fifths  of  the  entire  plumage.  The  color  of 
a  discarded  feather,  compared  with  a  freshly 
plucked  one  from  the  body,  showed  in  most 
cases  a  decided  contrast.  Not  only  were 
the  blue  portions  dull  but  their  superstruc- 
tures were  gone  in  many  cases,  the  feathers 
then  being  dull  brownish.  A  probable,  and, 
as  I  am  convinced,  the  truthful  source  of 
my  bird's  extensive  loss  is  found  indirectly 
in  the  temperament  of  the  bird.  From  the 
very  first  it  was  fretful  and  timid,  flutter- 
ing wildly  when  uncovered  in  the  morning 
or  when  the  cage  was  cleaned  out.  Even  an 
approach  in  his  direction  while  hanging  in 


the  room  caused  a  wild  fluttering.  Upon 
such  occasions  many  feathers  would  be 
shed,  and  those  remaining  were  more  or  leas 
injured.  Thus  when  such  a  vital  process 
as  Aptosochromatism  begins  to  work,  these 
decrepit  feathers  necessarily  would  have  to 
be  renewed  in  order  to  take  part  in  the 
general  plan.  The  head  upon  which  many 
pin  feathers  appeared,  naturally  received  a 
considerable  share  of  the  injury  as  regards 
its  feathers,  and  the  tail  was  in  a  very  bad 
state. 

It  will  be  noticed  in  the  table  how  gradu- 
ally the  loss  began,  due  doubtless  to  the 
gradual  approach  of  activity  towards  color 
change  in  the  feathers.  It  must  be  ad- 
mitted that  this  explanation  is  purely  hy- 
pothetical, but  such  a  hypothesis,  although 
not  of  fundamental  importance,  ofttimes 
prepares  the  way  for  a  clearer  understand- 
ing of  the  problem  under  consideration. 
The  small  loss  of  down  feathers  points  in 
two  ways  to  the  truth  of  this  assumption. 
Firstly,  being  more  or  less  under  the  con- 
tour feathers  they  received  less  of  the  wear 
caused  to  the  others,  and  secondly,  having 
no  color  change  in  themselves,  their  part  in 
the  color-changing  process  was  inconspicu- 
ous. It  is  not  probable  that  the  bird  could 
have  swallowed  many  down  feathers  with- 
out it  being  observed  in  the  excrement. 

As  I  frequently  examined  the  bird  closely 
I  noticed  at  once  that  the  developing  feath- 
ers which  were  supplying  the  places  of  the 
cast-ofif  ones,  far  from  appearing  to  change 
the  color  of  the  bird  to  blue,  were  actually 
coming  true  to  the  colors  in  which  they 
were  shed,  t.  e.,  in  the  colors  of  the  &11 
plumage.  To  be  positive  I  collected  .and 
examined  extensively  and  in  every  case 
verified  this  most  interesting  principle.  It 
will  be  recollected  that  in  my  observations 
upon  the  Aptosochromatism  of  Chrysotu 
Levaillanti  (see  Osprey,  III.,  No.  8,  April, 
'99),  similar  results  were  noticed.  In  later 
dates  a  few  parti-changed  feathers  were 
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foand  in  the  embryonic  condition,  bat  these 
may  be  readily  accounted  for  in  two  ways, 
for  in  no  caBCs  were  fally  changed  feathers 
80  detected.  (1)  Where  a  partially  changed 
feather  had  been  palled  oat  or  shed  and 
was  being  renewed,  and  (2)  where  a  feather 
had  began  to  change  before  it  was  matared 
(this  being  noticed  in  my  parrot  inyestiga- 
tion).  Many  of  the  contradictory  and  con- 
fusing  remarks  of  dealers  in  birds  may  per- 
haps  be  explained  by  these  most  important 
obeervations,  and  it  may  readily  be  trae 
that  more  than  a  few  instances  of  so-called 
color  changes  depending  opon  spring  moalts 
in  cage  birds,  may  be  dae  to  extensive 
feather  losses  precedent  to  an  Aptosochro- 
matic  change. 

It  seems  nnnecessary  to  dwell  apon  the 
fact  that  no  vital  process  can  readily  take 
place  in  a  greatly  injured  organic  stractare, 
and  the  renewal  of  my  bird's  feathers  con- 
cnrrent  with  the  approach  of  the  macro- 
scopic activity  of  the  color  change  is,  I 
think,  an  incident  of  no  little  value. 

The  first  appearances  of  a  color  change 
were  noticed  in  some  of  the  old  feathers 
of  the  crown  daring  the  first  week  of 
Febmary.  Here  a  brightening  of  the  blue 
area  of  the  feather  was  noticed  but  no  per- 
ceptible change  of  color  at  the  tips  where 
the  russet  was.  From  this  date  till  the 
death  of  the  bird  a  slow  but  constant  change 
occurred,  chiefly  noticeable  on  the  rump, 
throat,  and  breast.  The  first  indication  of 
the  approach  of  the  change  externally  was 
the  brightening  of  the  blue  portion  of  the 
feather,  beginning  evenly  on  each  vane 
from  the  bottom.  When  the  band  of  tawny 
was  reached,  it  appeared  slowly  to  be  ab- 
sorbed until  but  faint  tips  of  this  color 
could  be  seen  upon  the  ends  of  the  larger 
barbs.  In  no  cases  were  the  barbs  or  bar- 
bnles  broken  off  sufficiently  to  account  for 
the  change.  A  loss  of  one-third  of  the 
length  of  the  feathers  in  many  cases  would 
have  been  the  result,  and  close  observation 


did  not  sustain  this  in  the  least.  I  was  en- 
abled to  notice  the  change  in  certain  breast 
feathers,  which  was  much  more  rapid  than 
that  of  the  parrot  before  referred  to.  Yet 
in  the  latter  case  the  change  which  gradu- 
ally causes  the  yellow  plumage  is  a  slow 
one  of  life  duration,  and  but  few  feathers 
are  involved  at  a  time.  That  of  PoMerina 
cyanea  is  one  of  comparatively  short  dura- 
tion and  involves  the  greater  part  of  the 
entire  plumage. 

Upon  his  death  the  bird  presented  the 
following  appearance  as  regards  color.  An 
irregular  area  of  brilliant  cobalt  blue  ex- 
tended from  the  throat  to  the  belly  down 
the  center  of  the  breast,  the  feathers  upon 
each  side  graduating  gradually  to  the  sides, 
where  but  little  change  had  occurred.  Head 
partially  changed  in  parts,  inter-scapulars 
not  perceptibly  changed  at  all  (a  place 
where  many  pin  feathers  formed).  Back 
altered  slightly,  rump  and  scapulars  f 
changed  to  bright  greenish  blue,  the  long 
russet  tips  almost  entirely  changed  in  some 
feathers,  wings  and  tail  unaltered  with  the 
exception  of  the  secondaries  and  coverts, 
which  had  slightly  changed  on  the  edges. 
Throat  slightly  blackish,  lower  ventral  re- 
gion as  with  the  rump.  Assuming,  as  we 
safely  may,  that  the  first  of  February 
marked  the  beginning  of  the  macroscopic 
change,  we  may  attribute  the  total  length 
of  time  occupied  in  the  change  of  some  of 
the  breast  feathers,  from  the  fall  to  the 
spring  colors,  to  a  period  of  about  fifty 
days,  which  for  some  of  the  feathers  is  an 
over-estimate. 

It  is  not  a  little  curious  that  the  feathers 
should  act  so  independently  and  especially 
so  when  it  is  considered  that  each  feather 
comes  true  in  color. 

While  skins  of  birds  may  serve  highly 
important  purposes,  it  appears  essential 
that  for  good  results  in  investigations  upon 
color  change,  one  should  operate  rather  upon 
live  birds  in  confinement.    It  is  quite  ab- 
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sard  to  suppose  that  a  single  generation  in 
confinement  would  so  alter  the  natural  laws 
of  the  organism  as  to  obscure  Aptosochrom- 
atism  or  Ptosochromatism,  if  one  process 
or  the  other  be  a  natural  tendency.  It  is 
objectively  certain  that  the  phenomenon 
of  Aptosochromatism  occurs  widely,  but 
whether  of  individual  or  specific  occurrence 
is  not  yet  clearly  shown.  While  my  bird 
threw  out  no  hint  whatever  as  to  the  con- 
stant occurrence  of  the  color  change,  it  did 
prove  that  the  '  impossibility '  is  possible.* 
It  is  certain  that  the  heavy  feather  loss  of 
my  bird  but  indirectly  helped  the  change ; 
1st,  we  have  seen  that  many  feathers 
changed  which  were  not  renewed  by  moult ; 
2d,  we  saw  that  those  feathers  which  were 
renewed  by  direct  gain  and  loss  were  col- 
ored similarly  to  those  which  preceded 
them,  but  that  later  on  they  changed  Apto- 
sochromatically,  and  3d,  no  purely  blue,  i.  e., 
changed  feathers,  were  found  in  an  embry- 
onic condition  at  any  time,  although  fre- 
quent careful  examinations  of  the  bird  were 
made. 

Although  it  is  of  no  positive  certainty 
whether,  in  the  new  feathers,  the  vascular 
connection  with  the  body  was  severed,  it 
was  found  that  their  complete  form  was  at- 
tained in  most  cases  a  week  or  more  before 
a  change  set    in;  and   in    those    unshed 

*  Dr.  Chadbourne  has  informed  me,  since  the  above 
was  written,  that  of  three  oonfined  male  indigo  birds 
observed  by  him,  two  changed  color  ptosoohromatio- 
aUy  and  the  third  *  without  any  feather  loss  to  speak 
of,'  I.  e,,  aptosoohromatically  ;  and  still  later  on,  I 
was  delighted  to  learn  daring  a  conversation  with 
Kr.  C.  J.  Maynard  that  he  too  had  followed  a  male 
Passerina  through  its  entire  spring  change  of  color. 
The  bird  involved,  belonged  to  a  friend  of  Mr.  May- 
nard, who  informed  him  that  the  bird  had  changed 
its  colors  daring  the  season  jast  passed  without  moult- 
ing its  feathers.  Determined  to  follow  out  the  change 
exactly,  Mr.  Maynard  examined  the  bird  frequently 
the  next  season,  throughout  the  entire  time  occupied 
by  the  change,  and  perfectly  satisfied  himself  that  it 
was  totally  unassisted  by  a  moult  or  any  considerable 
loasof  feathers. 


feathers  carried  over  from  the  fall,  it  is 
quite  reasonable  to  suppose  that  all  con- 
nections with  the  body  of  the  bird  were  as 
normal  as  in  other  feathers  of  a  similar  age. 
Before  the  change  of  color  bad  begun,  in 
December  or  January,  in  specimens  ex- 
amined carefully  under  the  microscope,  I 
could  detect  no  presence  of  carrier  pigment 
cells  and  found  the  calamus  of  each  feather 
to  be  in  the  expected  dried  up  condition. 
The  change  would  thus  seem  to  be  confined 
to  activity  in  the  feathers  alone. 

In  a  brief  summary  of  the  principal  points 
already  discussed  in  connection  with  my 
bird  we  may  conclude  (1 )  that  Aptosochrom- 
atism in  my  Fasaerina  cyanea  occurred 
beyond  doubt,  (2)  that  although  present 
with  severe  feather  loss  it  does  not  follow 
that  the  gain  of  color  was  directly  responsi- 
ble to  it,  as  proved  by  careful  examination 
of  the  newly  acquired  feathers,  and  (3)  that 
although  the  feather  loss  was  objectively 
independent  of  the  Aptosochromatic  change, 
it  might  subjectively  be  so,  inasmuch  as  old 
and  imperfect  feathers  were  renewed  for 
active  and  healthy  ones,  in  which  such  a 
color  change  subsequently  occurred. 

The  results  quoted  of  Dr.  Chadbourne 
and  Mr.  Maynard  appear  to  me  to  be  con- 
clusive in  themselves  and  require  no  further 
comment.  Microscopically,  the  color  change 
was  not  of  as  much  prominence  as  might 
have  been  expected  at  first  thought,  but  it 
will  be  recollected  that  blue  and  violet 
colored  feathers  depend,  in  a  large  measure, 
for  their  effects,  upon  involved  objective 
superstructures,  which  act  in  combination 
with  some  underlying  pigment  or  pigments. 
These  pigments  produce  chemical  objective 
effects,  due  to  the  absorption  of  all  light 
rays  not  depending  upon  the  characteristic 
color  of  the  pigments. 

Chemically  and  microscopically,  the 
feathers  of  my  Passerina  cyanea  appeared 
to  contain  two  pigments,  one,  a  diffused 
non-granular  tawny  colored  stain,  the  other, 
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a  granalar  blackish  sabstance.  The  yel- 
lowish stain  was  confined  to  the  transparent 
sheath  of  the  barbs  and  to  the  barbales, 
while  the  granalar  matter  varied  in  place- 
ment with  the  color  of  the  feathers. 

An  nnchanged,  i,  e.,  fall- colored  feather, 
examined  in  a  fresh  state,  exhibited  the  fol- 
lowing appearance  under  the  microscope. 
Therhachis  appeared,  centrally,  to  be  cella- 
lar  in  constraction  with  an  enveloping 
sheath  thickly  supplied  with  the  black  pig- 
ment matter,  the  grannies  arranged  in  an 
order  suggestive  of  a  streaming  movement 
toward  the  tip  of  the  feather.  At  the  junc- 
tion with  each  barb  a  small  portion  of  the 
main  system  curved  upward  into  the  central 
portion  of  that  member.  Prozimally  this 
colamn  ended  in  the  modification  of  the 
rachis  into  barbs.  The  center  of  each  barb 
of  the  colored  parts  of  the  feathers  con- 
tained a  prismatic  column,  resembling  to 
my  eye,  a  number  of  bodies  set  together  so 
as  to  resemble  the  nodes  and  internodes  of 
a  bamboo  cane.  At  the  distal  end  of  each 
barb  these  bodies  tapered,  and  in  many 
cases  the  extreme  joints  were  separated 
from  the  main  column.  About  the  blue 
portions  of  the  feathers,  these  columns  were 
massed  thickly  with  black  matter,  the  por- 
tions giving  the  rusty  effects  being  much 
less  plentifully  supplied,  and  surrounding 
this  central  column  a  transparent  envelope 
of  the  yellowish  stain  was  present.  The 
barbulea  of  the  non-blue  area  were  the  color 
of  this  sheath  but  became  well  supplied 
with  the  dark  pigment  when  the  blue-pro- 
ducing area  was  met  with,  completely  ob- 
Bcaring  the  presence  of  the  stain.  The  tips 
of  the  prismatic  columns  showed  a  pale 
brownish  orange  color,  but  gradually  as  the 
microscope  slide  was  passed  across  the  stage 
the  color  became  deeper  until  when  one- 
half  of  the  length  of  the  barbs  had  passed 
before  the  objective,  it  appeared  deep  black. 

The  blue  area  of  such  a  feather  gave  a 
good  reaction  for  Zoomelanin  (black),  for 


by  boiling  the  feather  in  KOH,  0.5%  and 
then  heating  with  chlorine,  the  dark  matter 
was  completely  broken  up,  and  the  feather 
appeared  colored  as  with  the  rusty-colored 
tip  which  was  apparently  unaltered  by  the 
test. 

When  compared  to  a  feather  wholly 
changed  to  blue  by  the  Aptosochromatic 
process,  a  valuable  suggestion  is  at  once 
thrown  out,  as  to  the  nature  of  the  change 
of  color.  In  a  microscopic  examination  of 
such  a  feather  it  is  noticed  that  the  lower 
parts  of  the  central  barb  colums  were  as  in 
the  bicolored-fall  feathers  excepting  that 
the  massing  of  the  black  appeared  to  be 
denser.  The  upper  parts  however  which 
were  deep  orange  brown  before,  varying  to 
lighter  tints  as  the  tips  of  the  barbs  were 
approached,  now  appear  thickly  massed 
with  the  black  also,  and  the  yellowish 
barbules  are  likewise  colored.  The  stream- 
ing movement  of  the  color  granules  is  now 
especially  prominent  in  an  actively  chang- 
ing feather,  and  it  readily  appears  that  the 
rhachis  gives  up  a  part  of  its  matter  to  the 
barbs,  which  in  turn  supply  it  to  the  bar- 
bules. A  positive  change  of  pigment  is  man- 
ifested macroscopically,  for  a  fall  feather 
held  to  the  light  or  crushed,  remains  yel- 
lowish in  its  yellow- colored  parts,  while  a 
spring  feather,  appearing  entirely  blue,  so 
treated,  shows  darkly,  due  to  the  addition 
of  black  pigment. 

Undoubtedly  the  blue  effects  are  pro- 
duced by  the  prismatic  column  in  coopera- 
tion with  the  dark  involved  pigment,  the 
sheath  enveloping  these  parts  playing  its 
part  with  the  barbules  in  producing  the  fall- 
colored  feather.  A  cross  section  of  the  blue- 
producing  barb  sustains  this  view.  When 
placed  under  the  microscope  with  all  light 
obstructed,  but  that  descending  to  the  stage 
from  above,  the  sheath  became  invisible 
but  the  central  column  showed  up  like 
phosphorus  as  a  pale  glimmering  blue  which 
became  opalescent  with  the  varying  quan- 
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titieB  of  light  admitted.  UnBectioned  feath- 
ers 80  treated  acted  qaite  eimilarly,  but  the 
parts  of  the  eolamn  appearing  in  the  tips  of 
the  fall  feathers,  instead  of  betraying  blue, 
showed  gleaming  white  effects.  Under  trans- 
mitted light,  as  in  ordinary  examinations, 
the  effects  of  the  pigments  alone  were  seen. 

The  massing  of  the  granules  of  pigment 
begins  evenly  apon  each  vane,  from  the 
bottom  of  each  barb  and  works  towards  the 
tips,  the  barbules  being  filled,  from  the  tips 
first,  as  they  are  passed.  The  tips  of  the 
distal  barbs  usually  were  the  last  to  com- 
pletely undergo  this  change. 

In  both  fall  and  spring  feathers,  the  ob- 
jective superstructure  occupied  the  same 
relative  position,  being  confined  to  the  cen- 
ter of  the  barbs  alone  for  almost  their  en- 
tire lengths. 

Dr.  Qadow,  who  has  published  results  of 
his  investigations  upon  the  nature  of  the 
blue-producing  structures  in  feathers,  con- 
cludes that  the  production  of  blue  is,  in  a 
measure,  caused  by  the  fine  ridges  of  the 
prismatic  columns,  and  thinks  that  the 
bodies  of  the  columns  and  the  transparent 
sheaths  of  the  barbs  may  exert  an  appreci- 
able influence.  He  adds  in  consequence 
'^the  production  of  blue  therefore  in  a 
feather  would  be  the  result  of  a  very  com- 
plicated process." 

As  shown  in  my  feathers,  however,  the 
blue  appeared  to  be  largely  independent  of 
the  envelope  of  the  barbs,  yet  this  might 
concentrate  light  rays  or  so  modify  them 
that  the  consequent  would  be  helpful.  One 
thing  appears  certain,  that  to  the  presence 
of  quantities  of  granular  black-like  matter 
is  due  no  small  share  of  the  ultimate  pro- 
duction of  blue. 

The  causes  of  the  differences  in  the  shade 
of  the  blue  feathers  from  violet  to  greenish, 
according  to  their  position  on  the  bird,  ap- 
peared to  be  very  slight  microscopically,  and 
I  could  detect  no  constant  characters  with 
the  facilities  at  my  disposal. 


As  to  the  causes  of  the  activity  neceBsary 
to  produce  a  color  change,  we  may  only 
infer.  As  proved  by  dissection  my  bird  was 
not  undergoing  any  prominent  sexual 
change,  and  the  theory  that  the  temperature 
of  the  atmosphere  might  be  responBible 
would  not  be  applicable  to  most  cage  birds 
which  are  kept  in  warm  rooms.  There  can 
be  no  doubt,  however,  but  that  the  fall 
change  of  plumage  is  one  of  protective  ten- 
dency, and  it  is  highly  possible  that  until 
changed  in  the  spring,  the  feathers,  in  a 
certain  sense,  are  immature.  In  the  case 
of  the  double  yellow-headed  parrot  before 
mentioned,  the  color  change  was  of  a  retro- 
grade nature,  but  in  the  present  example 
the  process  is  synthetic  rather  than  other- 
wise. 

Numerous  theories  have  been  published 
which  endeavor  to  account  for  the  dichro- 
matic fall  change  of  many  birds,  but  it 
would  be  irrelevant  to  discuss  them  here. 
One  thing  appears  certain,  that  the  process 
is  deeply  involved  in  the  vital  system  of 
the  organism.  Professor  Beddard  cites  an 
example  noticed  by  Professor  Weber  of  a 
chaffinch  which  was  so  colored  that  one-half 
of  the  bird  was  in  the  male  plumage  and 
the  other  portion  in  the  female.  Dissection 
proved  the  bird  to  be  a  Hermaphrodite,  t.  e., 
the  side  sustaining  the  male  plumage  was 
found  to  contain  a  testicle,while  the  opposite 
portion  of  the  body  possessed  an  ovary,  and 
Professor  Beddard  writes  that  this  curious 
abnormality  had  been  noticed  before. 

As  no  vascular  connection  appeared  to  be 
present  in  the  perfect  feathers  of  my  bird, 
the  change  appears  to  be  one  of  internal 
activity  in  the  feathers  themselves,  and  the 
simile  before  mentioned,  of  the  autumn  leaft 
appears  to  be  still  more  strongly  consistent. 
The  change  is  none  the  less  vital,  however, 
and  ceases  with  the  death  of  the  organism. 
No  tests  delicate  enough  were  applied  to 
determine  if  new  matter  was  formed  di- 
rectly in  the  feather.    It  appeared  prob- 
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able  that  none  was,  but  that  the  striking 
change  depended  upon  the  massing  of  the 
dark  granular  matter  from  the  rhachis  to 
the  barbs  and  their  appendages.  The  ab- 
sence of  definite  data  upon  the  chemistry 
of  animal  pigments  makes  remarks  in  a 
qaalitative  direction  wholly  undesirable. 

To  oonclude  our  microscopic  study,  how- 
ever, we  may  affirm :  (1)  that  microscop- 
ically as  well  as  macroscopically  an  appre- 
ciable Aptosochromatio  change  took  place 
in  the  individual  feathers  of  my  PasBerina 
tyanea;  (2)  that  this  change  far  from  being 
analytical  or  retrograde  was  inclined  to  the 
nature  of  constructive  synthesis,  probably 
passive  in  nature  ;  (3)  that  the  change  was 
definite  as  shown  by  comparison  with  the 
blae  areas  of  unchanged  feathers ;  (4)  that 
it  depended  chiefly  upon  the  gain  of  dark 
pigment  in  the  vicinity  of  the  prismatic 
column,  and  (5)  that  there  was  an  appre- 
ciable difiference  in  the  amounts  of  blackish 
pigment  supplied  to  the  barbs  and  barbules, 
before  and  after  the  change. 

F.  J.  BiBTWELL. 

Albuqujebqub,  New  Mbxico. 


THE  SOCIETY  FOB  PLANT  MORPHOLOGY 
AND  PHYSIOLOGY. 

The  Society  for  Plant  Morphology  and 
Physiology  held  its  third  meeting,  with  the 
American  Society  of  Naturalists  and  the 
Affiliated  Scientific  Societies,  at  Yale  Uni- 
versity, New  Haven  Conn.,  December  27th 
and  28th,  with  President  J.  M.  Macfarlane 
in  the  chair.  For  the  ensuing  year  the 
following  officers  were  elected:  President^ 
D.  P.  Penhallow ;  Vice-FrmdentSy  Boland 
Thaxter  and  Erwin  F.  Smith ;  Secretary ^  W. 
F.  Ganong.  The  following  new  members 
were  elected :  Oakes  Ames,  J.  M.  Ck)ulter, 
Carrie  M.  Derick,  B.  M.  Duggar,  A.  W. 
Evans,  M.  A.  Howe,  L.  B.  Jones,  Henry 
Kraemer,  F.  E.  Lloyd,  D.  T.  MacDougal, 
Conway  MacMillan,  G.  T.  Moore,  Adeline 
F.  Schively,  Hermann  von  Schrenk,  Julia 


W.  Snow.  The  business  transacted  of 
most  general  interest  was  the  appointment 
of  a  committee,  consisting  of  W.  G.  Farlow, 
D.  T.  MacDougal  and  H.  von  Schrenk  to 
consider  ways  of  securing  better  reviews  of 
current  botanical  literature.  It  was  voted 
to  communicate  the  views  of  the  Society 
upon  this  subject  to  the  editors  of  the  Bo- 
tanisGhes  Centralblatt.  The  following  papers 
were  presented.  The  abstracts  are  furnished 
by  the  authors. 

Oeotropie  Experiments:    Dr.   G.  E.  Stone, 

Massachusetts  Agricultural  College. 

This  paper  dealt  with  the  question  at 
which  angle  gravity  acts  most  strongly  on 
a  geotropically  sensitive  organism.  The 
results  were  obtained  by  the  use  of  grass 
nodes  and  in  one  or  two  instances  the  roots 
of  Vicia  faba  were  used.  Three  methods  of 
experimenting  touching  upon  the  solution 
of  this  problem  were  described. 

The  first  series  give  the  results  of  dyna- 
mometer experiments  in  which  the  power  of 
growth  shown  by  different  nodes  placed  at 
difierent  angles  was  illustrated. 

The  second  method  consisted  of  taking 
the  average  of  a  large  number  of  cut  plants 
grown  in  moist  sand  and  placed  at  different 
angles. 

The  third  method  showed  the  results  of 
experiments  due  to  the  after  effect  of  stimu- 
lation. 

The  results  of  all  these  experiments  were 
similar  and  may  be  partly  summarized  as 
follows : 

The  horizontal  position  is  the  position  of 
greatest  geotropic  excitability.  This  is 
shown  by  the  increased  amount  of  weight 
nodes  will  lift  in  this  position,  the  amount 
of  growth  they  display  and  the  after  effect 
reactions. 

The  relationship  existing  between  nodes 
at  oblique  angles  and  those  in  a  horizontal 
position  is  one  which  is  proportional  to  the 
cosines  of  their  angles.    This  also  holds 
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good  when  the  nodes  were  placed  at  angles 
below  the  horizontal  position.  Yoang 
nodes  show  a  definite  response  to  geotropio 
stimnlns  when  exposed  for  so  short  a  period 
as  30  seconds.  The  latent  period  is  about 
30  minutes  long. 

On  the  embryo  sae  of  Saururus  cemuus :  Dr. 
D.  8.  Johnson,  Johns  Hopkins  Univer- 
sity. 

The  development  of  the  bract  and  flower 
is  essentially  like  that  found  in  the  Piper- 
acese  by  Schmitz.  In  the  material  studied 
there  were  two  ovules  to  each  carpel,  of 
which  only  one,  the  upper  one,  matured  to 
a  seed.  There  are  two  integuments  as  in 
most  of  the  PiperaceaB  and  both  grow  up  to 
form  the  micropyle.  The  primary  arches- 
porial  cell  is  single  and  hypodermal  in  posi- 
tion. It  divides  to  It  definite  archesporial 
cell  and  an  upper  tapetal  cell.  The  former 
then  divides  to  three  potential  macrospores, 
of  which  the  lower  only  becomes  functional. 
This  grows  and  the  nucleus  divides  in  the 
usual  way  to  form  a  seven  nucleate  embryo 
sac.  The  embryo  sac  soon  widens  at  the 
base  to  become  flask-shaped,  with  the  egg 
apparatus  at  the  upper  end  of  the  neck  and 
one  endosperm  nucleus  in  the  neck  and 
probably  a  second  one  in  the  body  of  the 
flask.  The  antipodals  soon  become  indis- 
tinguishable, probably  degeneratiug.  En- 
dosperm cells  are  formed  in  the  neck  of  the 
flask  before  any  change  can  be  seen  in  the 
egg  itself.  In  the  ripe  seed  the  endosperm 
is  found  to  have  swelled  laterally  using  up 
only  the  tip  of  the  large  nucellus  while  the 
lower  or  body  end  of  the  embryo  sac  is 
still  without  endosperm  cells  or  nuclei. 
The  features  of  the  development  of  Saururus 
thus  far  studied  give  no  conclusive  evidence 
of  its  primitive  character. 

U^on  the  best  tray  of  ieeuring  a  good  review  of 
Current  Botanical  Literature  :    Pbofbssor 
W.  G.  Fablow,  Harvard  University. 
Professor  Farlow's    address   upon    this 


subject  appeared  in  synopsis  in  the  Botan- 
ical  Oazette  for  January.  He  pointed  out 
that  this  is  a  question  distinct  from  that  of 
a  card  catalogue,  international  or  other,  of 
literature.  None  of  the  existent  journals 
fully  meets  the  needs  of  botanists  for  prompt 
descriptive  synoptic  reviews  of  current  lit- 
erature. The  Botanisehes  CerUraMaU  comes 
the  nearest  to  the  needed  journal,  and  if 
its  reviews  were  more  prompt,  and,  in 
many  cases,  of  a  more  descriptive  character, 
and  if  it  did  not  take  up  with  original 
articles  so  much  space  which  ought  to  be 
given  to  reviews,  thus  forcing  many  of  the 
latter  into  Beihefte  for  which  an  additional 
subscription  must  be  paid,  it  would  be  much 
more  satisfactory.  The  discussion  follow- 
ing this  paper  showed  that  similar  opinions 
are  held  generally  by  botanists  in  this 
country,  and  steps  were  taken  to  communi- 
cate the  Society's  opinions  upon  the  subject 
to  the  editors  of  the  CentraHJblaU, 

Fasdation  in  the  Sweet  Potato :  Mb.  Henbt 
8.  CoNABD,  University  of  Pennsylvania. 
(By  invitation.) 

The  author  stated  that  typical  fascia- 
tions  ^  in.  to  3  in.  broad  are  common  in  the 
sweet  potato.  The  internal  structure  of 
these  diflers  from  that  of  normal  stems  only 
in  the  shape  of  the  cross-section.  On  poor 
soil  12%  of  the  stems  are  abnormal,  on 
good  soil  18%  ;  counting  apices  only,  20% 
are  abnormal  on  poor  soil,  54%  on  good 
soil.  Of  the  abnormal  stems  ^  %  to  1  %  are 
ring-fasciated.  Such  stems  enlarge  grad- 
ually from  the  base,  but  maintain  a  round 
cross-section.  They  become  hollow  within, 
the  cavity  opening  to  the  air  at  the  growing 
apex.  The  apex  has  a  wavy  margin ;  or 
the  tube  may  be  split  above,  and  may  give 
rise  to  plain  fasciation.  The  tubular  por- 
tion may  be  as  much  as  2  or  3  ft.  long  by  i 
to  f  in.  in  diameter.  The  cavity  has  on  its 
walls  acropetally  developed  leaves,  and  ad- 
ventitious roots;  the  latter  become  funo- 


FXBSUAST  5^,  1900.] 


SCnSNOE. 


301 


tional  when  cuttings  of  the  ring-fasciation 
are  planted.  The  transverse  section  shows 
two  bundle-systems,  an  outer  normal  one, 
and  an  inner  surrounding  the  cavity  with 
its  normal  phloem  facing  the  cavity.  The 
hollow  is  bounded  by  epidermis  and  cortex. 
Internal  phloem  (bicollateral  structure)  is 
a  marked  feature  of  both  internal  and  ex- 
ternal bundle- systems  of  the  ring-fasciated 
stem,  as  it  is  of  the  normal  stem.  The  two 
handle-systems  of  the  anomalous  speci- 
mens are  entirely  separate,  but  merge  into 
common  ring-shaped  apical  meristem.  To- 
ward the  root  the  cavity  tapers  to  a  close, 
leaving  a  ring  of  bundles ;  these  dwindle 
away  one  by  one,  the  phloem  elements  per- 
sisting longest.  The  writer's  observations 
agree  essentially  with  similar  ones  of  de 
Tries  and  Nessler  ;  he  also  considers  Mas- 
ters' '  tubular  stem  of  Semper vivum '  and 
Qoalch's  'fasciated  sweet*pea' as  probable 
cases  of  ring-fasciation. 

Leaf  Scorch  of  the  Sugar  Beet :  Mb.  F.  C. 
Stewart,  New  York  Experiment  Sta- 
tion. 

Daring  August,  1899,  some  fields  of  sugar 
heets  in  Central  New  York  were  severely 
iojared  by  sudden  scorching  of  the  foliage 
dae  to  excessive  transpiration.  The  foliage, 
wholly  or  in  part,  turned  black  and  died. 
A  majority  of  the  affected  plants  recovered 
and  made  a  second  growth,  but  some  were 
killed  outright.  The  dead  roots  showed 
internal  browning  around  the  circumference 
and  dark  colored,  raised,  somewhat  Y- 
shaped  areas  on  the  surface.  Later  in  the 
season  the  raised  surface  areas  became  af- 
fected with  dry  rot  and  the  dead  tissue  was 
eaten  away  by  millipedes,  leaving  shallow 
cavitira  resembling  scab  spots.  It  has 
been  proved  by  an  inoculation  experiment 
that  the  internal  browning  is  not  caused 
hj  parasitic  organisms.  All  affected  beets 
were  low  in  sugar  content. 
This  paper  has  been  published  in  New 


York     Agricultural     Experiment    Station 
Bulletin,  No.  162. 

DistriinUion  of  red  color  in  vegetative  parts  in 
ihe  New  England  flora :  Miss  F.  Grace 
Smith,  Smith  College.  (By  invitation.) 
The  author  called  attention  to  the  various 
and  more  or  less  conflicting  views  as  to  the 
meaning  of .  the  presence  of  red  color  in 
vegetative  parts  of  plants.  In  order  to  test 
these  theories,  observations. were  made  to 
determine  how  many  plants  in  the  New 
England  flora  show  the  red  color.  Careful 
account  was  taken  of  the  exact  structural 
part  in  which  the  color  occurs,  and  of  the 
relation  of  the  position  of  the  color  to  ex- 
ternal conditions  of  light,  dryness,  etc. 
The  results  were  reduced  to  percentages 
and  showed  that  none  of  the  existent 
theories  will  explain  the  distribution  of  the 
color  in  our  vegetation.  The  conclusion  is 
drawn  that  either  the  red  color  must  have 
several  different  reasons  for  being,  or  else  it 
has  some  significance  to  which  we  as  yet 
have  no  clue.  The  studies  are  to  be  con- 
tinued. 

On  the  morphology  of  certain  plants  from  the 
Devonian  of  Europe  and  America :  Pro- 
fessor D.  P.  Penhallow,  McGill  Uni- 
versity. 

The  author  drew  attention  in  particular 
to  two  types  of  plants  which  had  been  the 
subject  of  investigation  for  a  number  of 
years. 

In  1831  Fleming  described  certain  inter- 
esting and  peculiar  fossils  from  the  De- 
vonian of  Scotland  under  the  name  of  Parka 
decipiens,  and  subsequently  Hugh  Miller 
gave  them  much  consideration  in  his  Old 
Bed  Sandstone.  Since  that  time  they  have 
excited  the  interest  of  paleontologists  at 
various  times,  but  always  with  reference  to 
the  eggs  or  spawn  of  some  animal  form  of 
life.  In  1891  they  were  first  clearly  proved 
to  be  of  plant  origin  by  Dawson  and  Pen- 
hallow,   who,    however,    were    unable    to 
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<)learly  establish  their  relations  to  existing 
types.  So  far  as  investigations  have  pro- 
ceeded, we  can  now  recognize  a  sporocarp 
enclosing  both  macro-  and  micro-sporangia, 
from  which  may  be  obtained  the  correspond- 
ing spores  with  dimensions  of  40  and  16 
microns  respectively.  Prothalli  in  varioas 
stages  of  development  have  also  been  ob- 
tained. There  is  presumptive  evidence 
that  the  sporocarp  may  have  been  stalked 
AS  in  Marsilia,  but  the  character  of  the  con- 
tents points  more  to  an  affinity  with  Pila- 
laria.  The  association  of  creeping  rhizomes 
strengthens  the  supposition  that  they  were 
aquatics  of  the  general  habit  of  growth  of 
Marsilia  and  Pilularia,  while  the  recently 
discovered  occurrence  of  leaves  of  the 
general  type  of  Marsilia  would  seem  to  add 
to  the  validity  of  this  hypothesis.  Although 
closely  and  constantly  associated  in  the 
same  beds,  and  even  on  the  same  slab,  the 
unfortunate  separation  of  members  will  not 
permit  final  conclusions  as  to  the  nature  of 
this  plant  at  the  present  time. 

In  1885,  the  late  Sir  William  Dawson 
discovered  in  the  Devonian  sandstones  of 
Gasp6,  the  remains  of  a  gigantic  alga  to 
which  he  subsequently  gave  the  name  of 
NemcUophyton.  This  genus  has  since  been 
found  to  have  a  very  wide  distribution, 
being  found  in  Great  Britain,  Germany, 
and  various  parts  of  the  United  States  and 
Canada  as  far  west  as  Ohio.  At  present 
eight  species  are  distinguished,  but  it  is 
highly  probable  that  with  a  more  complete 
knowledge  of  the  plant,  this  number  will 
be  greatly  reduced,  while  the  number  of 
genera  may  have  to  be  increased. 

They  were  plants  of  arborescent  habit, 
attaining  a  diameter  of  two  feet  or  more 
and  a  height  which  was  undoubtedly  great, 
but  which  can  only  be  conjectured  from  the 
diameter  and  the  fact  that  the  largest  speci- 
men so  far  recovered  from  the  Hamilton 
Group  of  New  York,  although  incomplete, 
had  a  length  of  24  feet     No  foliage  or  fruit 


has  yet  been  obtained,  and  our  only  guide 
to  relationship  is  through  the  character  of 
the  internal  structure.  A  pseudo-exogenous 
structure,  as  in  many  LaminariesB,  is  con- 
spicuous. Isodiametric,  radial  or  irr^^- 
larly  branching  openings  occur  in  the 
various  species,  and  in  these  areas  or  in 
their  immediate  neighborhood,  the  larger 
cellular  elements  branch  more  or  less  freely 
into  small  hyphsB  which  form  an  intercel- 
lular plexus.  The  principal  elements  of 
structure  consist  of  exceedingly  long,  non- 
septate,  thick-walled,  tubular  cells  which 
traverse  the  stem  in  the  direction  of  the 
longitudinal  axis — though  to  a  minor  extent 
transversely — and  interlace  freely  to  form  a 
medulla  as  in  the  larger  forms  of  the  Lami- 
nariesB.  No  surface  markings  of  the  walls 
have  been  observed,  but  in  one  species  (N. 
Ortoni)  the  cells  show  local  enlargements 
closely  resembling  the  trumpet  hyph»  of 
Macrocystia, 

One  of  the  most  instructive  features  of 
these  plants  is  to  be  found  in  certain  struc- 
tural modifications  which  they  exhibit.  In 
working  up  material  from  various  sources, 
it  was  discovered  that  many  specimens  ex- 
hibited certain  transitional  forms  from  nor- 
mal structure  to  what  was  described  many 
years  since  by  the  late  Sir  William  Dawson 
under  the  name  of  Celltdoxylan  primoBvum.  A 
closer  study  revealed  the  fact  that  this  al- 
teration was  incident  to  the  crystallization 
of  the  infiltrated  silica  and  the  operation  of 
decay,  whereby  the  carbon  particles  of  the 
original  cell  walls  were  redistributed  upon 
the  surfaces  of  the  crystals  in  such  a  manner 
as  to  produce  the  general  effect  of  a  coarse 
cellular  structure. 

Notes  on  the  morphology  and  r^fMrodwsHon  of 

ChlorocystU   Cohnii:    Mr.  G.  T.   Moobs, 

Dartmouth  College.     (By  invitation.) 

The  structure  and  development  of  thii 

unicellular  alga  growing  on  Entromorpha 

was  described  and  several  points  differing 
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from  thoee  previously  recorded  were  re- 
ferred to.  It  was  shown  that  the  habit  of 
the  plant  is  not  that  of  a  universal  endo- 
phytebat  is  quite  as  often  merely  epiphytic. 
The  character  of  the  chromatophore  was 
found  to  vary  from  the  '  one-sided '  ar- 
rangement, considered  by  Beinhard  as  typ- 
ical, to  a  condition  where  the  cell  wall  was 
completely  lined  by  the  color  body.  Two 
sizes  of  zoospores,  formed  by  successive  di- 
visions, were  described,  but  no  suggestion 
of  conjugation  could  be  observed  and  it 
seems  probable  that  nothing  of  the  kind 
occurs.  In  the  material  examined  the  dis- 
charge of  zo5spores  was  found  to  take  place 
through  a  circular  opening  of  considerable 
size  instead  of  through  a  tubular  neck  as  re- 
corded by  European  writers  on  this  subject. 
The  paper  will  be  published  in  full  later. 

The  roots  and^mycorhizal  adaptodians  of  the  Mon- 
otropaeece:  Prof£SSOr||D.  T.  MaoDougal, 
New  York  Botanical  Garden,  and  Pro- 
fessor F.  E.  Llotd,  Teachers  College. 
(By  invitation.) 

The  Monotropacese  have  been  under  in- 
vestigation with  respect  to  their  mycorhizsd 
Bince  1840.  Of  the  genus  Monotropa,  M. 
Hypopitya  only  has  received  consideration, 
and  all  references  made  in  text-books  hith- 
erto have  referred  to  this  plant.  Monotropa 
uniflora  has  now  been  added  to  the  list.  In 
this  plant  the  roots  are  found  to  be  entirely 
invested  by  the  mycelium  of  the  fungal 
symbiont,  even  over  the  cap.  The  latter 
ifi  2-4  cells  in  thickness  but  arises  from  a 
calyptro-dermatogenic  layer.  The  plerome 
and  periblem  arise  from  a  common  initial 
tissue  and  may  not  be  distinguished  for 
some  distance  back  from  the  apex.  The 
stele  and  cortex  arising  therefrom  are  not 
distinctly  delimited,  there  being  no  well 
marked  endodermis.  The  stele  is  very  ir- 
regular in  structure.  The  hyphse  of  the 
lungus  gain  access  to  the  epidermal  cells  at 
about  the  backward  limit  of  the  root-cap, 


but  never  enter  these.  The  short  hausto- 
rial  branches  which  gain  entrance  enlarge 
into  more  or  less  irregular  vesicles,  and 
these  come  partly  to  surround  more  or  less 
the  nucleus  which,however,  does  not  become 
hyperchromatic,  but  maintains  its  normal 
condition  for  a  long  time.  The  epidermal 
cells  ultimately  become  separated  from 
each  other  by  the  hyphse  which  penetrate 
between  them,  but  not  between  the  cells  of 
the  cortex,  or  only  very  rarely.  The  vesi- 
cles sometimes  produce  spore-like  bodies 
and  are  believed  to  be  reproductive.  A 
most  interesting  gradation  from  the  arrange- 
ment of  the  mycorhizas  in  the  nearly  re- 
lated Pyrolaa  is  shown.  The  branching  of 
the  root  in  M.  uniflora  is  exogenous,  this 
result  not  according  with  that  of  Kamien- 
sky  on  Hypoitys, 

The  general  statements  which  may  be 
made  concerning  all  the  Montotropacede 
now  studied  with  reference  to  their  mycor- 
hizas are  as  follows : 

1.  The  shoots  are  free  from  chlorophyll, 
and  have  no  stomata  except  in  the  case  of 
Pterospora, 

2.  The  customary  relations  in  size  of  the 
root  and  shoot  are  lost. 

3.  The  stele  is  much  reduced  in  both  the 
shoot  and  root,  and  shows  perforated  ves- 
sels aud  companion  cells  only. 

4.  The  fungus  sheathing  the  root  encloses 
the  tip  completely,  at  least  at  certain  sea- 
sons, and  penetrates  the  epidermal  cells  in 
all  of  the  genera  examined.  Vesicles,  spor- 
rangioids  or  organs  of  interchange  are 
formed  in  the  epidermal  cells.  The  relation 
between  the  fungus  and  the  seed  plant  is 
a  pure  symbiosis  and  the  latter  does  not 
act  as  a  fungus  trap  in  accordance  with 
Frank's  theory. 

5.  The  root  cap  is  one  to  many  layered, 
and  with  the  epidermis  is  derived  from  a 
dermato-calyptrogenic  layer.  The  periblem 
and  plerome  are  not  distinguishable  in 
form  or  content. 
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The  structure  and  reproditetion  of  Compsopogon : 
Db.  Roland  Thaxtbb,  Harvard  TJniver- 
Bity. 

The  author  gave  some  account  of  the  dis- 
tribution of  Compaopogon  in  Florida,  men- 
tioning the  localities  where  it  had  been 
found  by  himself  and  others,  in  fresh  as 
well  as  partly  tidal  waters.  Its  general 
structure  was  described,  attention  being 
called  to  the  fact  that  the  older  filaments 
may  possess  a  cortex  of  from  two  to  four 
layers  of  cells.  Details  of  cell  structure  and 
the  normal  reproduction  by  aplanospores 
were  illustrated,  as  well  as  the  formation 
of  small  aplanospores  developed  from  sorus- 
like  groups  of  superficial  cells. 

On  same  diseases  of  New  England  Coniferce: 
Dr.  Hermann  von  Schbenk,  Shaw  School 
of  Botany.  (By  invitation.) 
The  coniferous  woods  of  this  region  are  ^ 
being  destroyed  by  the  mycelia  of  a  number 
of  fungi,  chief  among  which  are,  Folyporus 
teneUttj  Folyporus  Schweinitzii,  Folyporus  pi- 
ceinus,  Folyporus  pinicokty  Folyporus  sulfureus 
and  Agaricus  melleus.  The  mycelia  bring 
about  characteristic  changes  in  the  wood 
either  by  destroying  the  lignin  and  leaving 
pure  cellulose,  or  by  transforming  the  wood 
into  a  brown  brittle  substance.  The  changes 
are  caused  by  enzymes  one  of  which  was  ob- 
tained from  Folyporus  teneila^  capable  of  de- 
stroying the  substance  hadromal,  leaving 
pure  cellulose.  This  enzyme  is  not  diastase. 
The  extent  to  which  decomposition  is  car- 
ried on  is  apparently  determined  by  de- 
composition products  such  as  humus  com- 
pounds, citric  and  succinic  acids  and  others. 
These  stop  the  action  of  the  enzyme  at  a 
certain  point.  The  enzyme  transforms 
the  wood  in  great  quantities ;  many  pounds 
of  pure  cellulose  are  often  found  in  one 
place.  Masses  of  cellulose  and  some  ha- 
dromal were  exhibited.  The  mycelia  of 
these  fungi  live  both  as  parasites  and  sapro- 
phytes, some  entirely  in  the  ground.     The 


sporophores  of  many  excrete  manitose  in 
quantity  at  the  time  when  the  spores  are 
ripe.  This  may  aid  in  the  dissemination 
by  attracting  bark  beetles.  Six  forms  of 
wood  destruction  were  described,  and  speci- 
mens and  photographs  of  the  same  were 
shown. 

Vegeiaiive  reproduction  and  muUiplicaiion  in 
Erythronium:  Mb.  Fbbdebick  H.  Blod- 
GETT,  New  York  Experiment  Station. 
(By  invitation. ) 

The  presence  of  underground  runners  in 
Erythronium  americanum  has  been  recognized 
for  some  time.  The  development  of  the 
runners,  and  especially  of  the  bulbs  which 
are  formed  from  their  terminal  buds  was 
published  in  1895.  In  the  present  article 
the  author  describes  the  common  origin 
within  the  bulb  of  these  runners  and  of  the 
annual  bulbs  of  the  mature  individuals,  as 
axillary  buds  between  the  base  of  the  stem 
and  the  inner  bulb  scale.  The  develop- 
ment of  the  first  bulb  from  the  seedling  is 
also  described.  It  is  characterized  by  con- 
taining the  plumule  instead  of  the  normal 
foliage  leaf  and  remains  latent  for  a  year. 
From  one  bulb,  thus  developed  from  a  seed, 
the  life  cycle  is  shown  to  occupy  not  less 
than  four  years,  probably  six  or  seven  years 
in  most  instances.  During  this  interval 
runners  are  given  off  each  year,  usually 
three  annually,  resulting  in  a  bed  in  five 
years  of  from  six  to  nine  plants  for  each 
seed,  or  ninety  plants  if  ten  seeds  of  a 
single  fruit  should  survive  all  steps  of  the 
cycle. 

Current  problems  in  Plant  Cytology :  Pbofes- 
SOB  J.  M.  Maofablane.  (Presidentia) 
Address. ) 

This  address  is  expected  to  appear  in  ab- 
stract in  Science. 

The  structure  of  starch  grains:    Dr.  Henbt 
Kbaeiceb,  Philadelphia  College  of  Phar- 
macy.    (By  invitation.) 
In  the  different  text-books  starch  grains 
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are  represented  as  having  either  a  light- 
colored  point  of  growth  (nndens  or  hilum) 
with  alternate  dark  and  light  lamellsD  as 
figured  in  Bach's  works  or  having  a  dark 
point  of  growth  and  alternate  light  and 
dark  lamellsB  as  illustrated  by  Strasburger. 
The  appearance  of  the  grain  as  given  by 
these  and  other  writers  is  dependent  upon 
the  view  of  the  grain  by  the  observer.  In 
focusing  upon  the  top  of  the  successive  la- 
mella of  the  grain,  one  observes  the  view 
as  given  by  Strasburger;  whereas  if  one 
brings  the  focus  to  the  base  of  the  lamellse 
the  appearance  of  the  grain  as  given  by 
Sachs  is  observed.  If  we  focus  upon  the 
top  of  the  various  lamellsB  of  the  potato 
starch  grain,  we  find  not  only  grayish  and 
light  colored  lamellse  alternating  with  each 
other,  but  we  find  in  the  center  of  the  gray- 
ish colored  zone  at  the  point  of  growth  a 
much  darker  area.  A  layer  having  the 
same  appearance  as  this  dark  area  is  also 
observed  on  the  outside  of  one  or  more  of 
the  grayish  lamellse.  The  grayish  and  dark 
colored  layers,  just  referred  to,  have  a  red- 
ish  appearance,  the  dark  colored  layers  be- 
ing slightly  bluish  also. 

Upon  treating  the  starch  grains  with  an 
aqueous  solution  of  an  aniline  stain  such  as 
eafranin,  gentian  violet,  etc.,  the  stain  is 
apparently  taken  up  by  the  darker  lamellse, 
i.  e.,  when  focusing  upon  the  top  of  the 
layers  or  lamellse.  On  the  other  hand  on 
treating  the  grains  with  chromic  acid,  cal- 
cium nitrate,  etc.,  or  with  water  at  differ- 
ent temperatures  for  varying  periods  of 
time,  the  characteristic  sphero-crystalloidal 
structure  is  brought  out  in  the  light  lamellse, 
t.  e.,  when  focusing  on  top  of  the  layers  or 
lamellse. 

We  find  further  that  the  layers  which  do 
not  take  up  the  aniline  stains  become  blue 
with  iodine,  whereas  the  alternating  layers 
are  not  at  all  affected  apparently  by  this 
reagent.  It  appears  that  the  layers  not  af- 
fected by  iodine,  but  stained  by  the  aniline 


colors,  are  rich  in  colloidal  substances  but 
poor  in  crystalloidal  materials.  These  cor- 
respond to  the  cellulose  layers  of  ]N'ageli, 
the  farinose  layers  of  von  Mohl  and  the 
i^-amylose  layers  of  Meyer.  The  layers 
stained  blue  by  iodine  and  not  stained  by 
the  aqueous  aniline  solutions,  are  poor  in 
colloidal  substances  but  rich  in  crystalloidal 
materials,  these  corresponding  to  the  granu- 
lose  layers  of  Nageli  and  von  Mohl  and  to 
the  a-amylose  layers  of  Meyer. 

The  toxic  action  of  a  series  of  Sodium  SoMs : 

Db.  Bodney  H.  Tbue,  Cambridge,  Mass. 

(By  invitation.) 

From  experimental  results  worked  out  by 
Drs.  Kahlenberg  and  True,  the  latter  for- 
mulated the  results  presented  under  this 
title. 

After  studying  the  toxic  action  exerted 
on  roots  of  Lupinvs  aUms  by  a  series  of  acids 
and  by  their  Ka  salts,  in  view  of  the  ioniza- 
tion of  these  compounds,  an  analysis  of 
their  toxic  action  has  been  made  into  the 
partial- toxicities  due  respectively  to  H  ions, 
anions  and  ionized  molecules.  In  inorganic 
acids  of  the  type  of  HCl,  the  action  of  the 
anions  is  so  slight,  relative  to  that  of  H 
ions,  as  to  be  thrown  into  insignificance. 
In  the  organic  acids  where  ionization  is 
usually  much  less  advanced,  the  predomi- 
nance of  the  H  effect  is  less  marked.  In 
formic,  salicylic,  ortho-nitrobenzoic  and 
protocatechinic  acids,  the  H  ions  exceed  in 
effectiveness  all  other  factors.  In  propionic, 
butyric,  gallic,  cinnamic  and  hippuric  acids 
the  action  of  the  unionized  molecules  pre- 
dominates over  all  other  factors.  In  the 
sodium  salts  where  a  greater  degree  of  ion- 
ization exists,  a  greatly  diminished  toxic 
action  is  seen,  due  chiefly,  apparently,  to 
the  action  of  the  anions.  In  carbolic  acid 
having  its  hydrogen  in  the  hy droxyl  (  —  OH) 
form  as  contrasted  with  the  above  or- 
ganic acids  in  which  it  exists  as  carboxyl 
(— COOH)   hydrogen,  ionization  is    at  a 
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minimum  and  the  toxic  action  is  dae  solely 
to  unionized  molecules. 

Further  notes  on  the  Embryology  of  the  Rubi- 
aceoR :  Professor  F.  E.  Lloyd,  Teachers 
College.  (By  invitation.) 
The  BnbiacesB  reported  upon  up  till  now 
include  the  iSifeZZoto;.  The  present  paper  deals 
with  Diodia  virginiana^  D,  teres,  Bichardsonia 
pUosa  and  Cephalanthus  ocoidentxdis.  All  are 
similar  morphologically  as  to  the  topography 
of  the  ovule.  They  vary,  however,  in  the 
relative  rapidity  of  development  of  the  basal 
partition  and  of  the  nucelli.  CephaUmthus 
possesses  the  most  rapidly  developing  basal 
partition  with  the  result  that  the  ovule  is 
rotated  so  that  the  funicle  is  inserted  in  the 
top  of  the  ovary  and  the  embryo  sac  is  in- 
verted. All  possess  an  outgrowth  of  the 
funicle,  resembling  a  second  integument, 
which  in  Bichardsonia  and  Diodia  becomes 
loaded  with  raphides  and  is  believed  to 
have  a  nutritive  r61e.  The  *  spongy  *  funic- 
ular appendage  in  Cephalanthtis  is  shown 
to  be  the  homolog  of  that  in  Diodia  and 
Bichardsonia,  but  the  nutritive  function  is 
here  less  probable.  The  funicle  in  Diodia 
and  Bichardsonia  is  surrounded  by  a  collar 
of  peculiar  epithelial  cells  which  in  Bichard- 
sonia are  the  path  of  the  pollen  tube^;  the 
latter  never  travel  freely  in  the  ovarian 
cavity.  The  archesporium  consists  of  but 
one  cell  which  gives  rise  to  four  megas- 
pores.  One  of  these  is  the  embro-sac 
mother  cell.  The  embryo-sac  is  of  the 
elongated  type  with  the  usual  number 
of  cells.  One  of  the  antipodal  cells  is 
rather  long  in  Diodia,  but  the  three  are  of 
equal  size  in  Bichardsonia  and  Cephalanthus. 
Diodia  virginiana,  however,  has  four  antip- 
odal cells  from  the  division  of  the  long 
cell  after  the  small  ones  are  cut  off.  The 
embryo  possesses  a  short  cylindrical  sus- 
pensor  from  which  the  haustoria  character- 
istic of  the  Stellatai  are  absent.  There  is, 
however,  evidence  of  a  nutritive  function. 


The  embryo  develops  at  first  very  slowly, 
in  contrast  with  its  rapid  early  development 
in  the  StellatcB,  a  fact  which  is  correlated 
with  the  absence  of  haustoria.  The  endo- 
sperm at  first  is  parietal. 

The  stimuli  that  cause  the  so-called  ^peg^  or 
'  heel '  on  Cucurbita  seedlings :    Dr.  J.  B. 
Pollock,  University  of  Michigan. 
No  abstract  of  this  paper  is  available. 

On  the  prothaWas  of  Taxodium  distichum  Rich- 
ard: Mr.  W.  C.  Coker,  Johns  Hopkins 
University.  (By  invitation.) 
The  archesporium  consists  of  a  group  of 
cells  near  the  base  of  the  nucellus.  One  of 
its  central  cells  enlarges  at  the  expense  of 
those  around  it  and  becomes  the  embryo- 
sac.  The  archegonia  arise  at  the  upper 
end  in  a  group  and  soon  come  to  lie  in  a 
depression,  which  is  at  first  covered  over 
by  the  wall  of  the  embryo-sac.  There  are 
four  neck  cells,  and  a  ventral  canal  cell  is 
cut  ofi^.  Soon  after  the  formation  of  its 
cell-walls  the  endosperm  cells  become  mul- 
tinucleate by  amitotic  division. 

The  pollen  sprouts  soon  after  pollination 
(which  in  Baltimore  takes  place  about  the 
middle  of  Mal*ch)  and  reaches  the  embryo- 
sac  before  a  solid  endosperm  has  been 
formed.  The  end  in  contact  with  the  sac 
now  contains  three  nuclei,  not  greatly  difier- 
ing  in  size,  one  of  which  is  the  body  cell 
nucleus.  This  increases  in  size,  surrounds 
itself  with  a  dense  mass  of  cytoplasm,  and 
just  before  fertilization  divides  into  two 
male  pro-nuclei  each  with  its  mass  of  cyto- 
plasm. Several  pollen  tubes  may  push 
their  much  enlarged  ends  into  the  depres- 
sion in  the  embryo-sac.  The  male  and  female 
pro-nuclei  come  in  contact  near  the  upper 
end  of  the  oosphere  and  move  towards  its 
base.  Fusion  is  complete  about  the  time 
the  base  is  reached.  The  young  pro-embryo 
consists  of  four  tiers  of  four  cells  each,  the 
upper  tier  lying  free  in  the  archegonium. 
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A  new  type  of  branching  in  the  leafy  Hepatioa : 
Db.  a.  W.  Evanb,  Yale  University. 
(By  invitation.) 

According  to  Leil^eb,  wlio  made  a  thor- 
ough study  of  the  various  kinds  of  branch- 
ing exhibited  by  this  group  of  plants,  his 
so-called  '  Endverzweigung '  or  <  terminal 
branching'  always  occurs  in  the  ventral 
half  of  one  of  the  lateral  segments  cut  off 
from  the  apical  cell.  In  the  curious  Masti' 
gobryum  integrifolium  Aust.  of  the  Hawaiian 
Islands,  this  same  kind  of  branching  occurs 
in  both  lateral  and  ventral  segments,  show- 
ing that  it  is  much  less  restricted  than 
Leitgeb  supposed.  In  this  case  the  ventral 
branches,  apparently  irom  their  place  of 
origin,  are  specialized  as  flagella. 

Tke   geoirapigm  of  split  stems :     Dr.   E.   B. 

CoPKLAND,  University  of  West  Virginia. 

(By  invitation.) 

Numerous  experiments  show  that  if  a 
stem  be  split  into  two  equal  halves  and 
then  placed  in  a  horizontal  position,  the 
lower  half  is  stimulated  to  grow  more 
rapidly  than  the  upper.  As  compared  with 
an  erect  half  stem,  the  upper  horizontal 
half  (that  with  the  split  surface  downward) 
has  its  growth  depressed,  while  the  lower 
horizontal  half  has  its  growth  considerably 
more  accelerated.  This  is  what  happens 
in  an  uninjured  prostrate  stem  in  the  exe- 
cation  of  a  response  to  the  geotropic  stimu- 
lus, except  that  the  difference  in  growth 
between  the  halves  is  much  greater  when 
they  are  separated. 

It  has  been  held  that  in  the  geotropism 
of  stems  there  must  be  at  least  a  transverse 
transmission  of  the  '  sensation,'  by  which 
the  halves  can  compare  their  positions ;  but 
in  view  of  the  behavior  of  the  isolated  half- 
stems  this  argument  is  obviously  invalid. 

Some  variations  and  correlations  in  the  leaves 
of  trees:  Miss  Habbiet  B.  Winsob, 
Springfield,  Mass.,  and  Dr.  W.  F.  Oa- 
N0N6,  Smith  Ck>llege. 


This  paper,  offered  as  an  illustration  of 
method,  represented  the  results  of  an  at- 
tempt to  apply  statistical  methods  to  the 
study  of  an  ecological  problem,  namely  the 
factors  determining  the  length  of  petioles 
and  the  size  and  shape  of  the  leaf.  The 
studies  are  to  be  continued. 

Perennation  in  the  stem  of  Lycopodium  alopecu-- 
roides:  Dr.  J.  M.  Macfarlane,  Uni- 
versity of  Pennsylvania. 
The  author  pointed  out  that  in  this 
species  the  branch  extremities  begin  to  dip 
into  the  ground  in  autumn  by  what  has 
been  proved  to  be  geotropic  growth.  This 
portion  becomes  colorless,  greatly  loaded 
with  starch,  and  bears  leaves  that  become 
specially  modified  from  those  of  the  normal 
green  type.  When  the  perennating  part 
is  fully  developed  it  is  a  hook-like  depres- 
sion which  lies  dormant  until  the  succeed- 
ing spring.  By  succeeding  apogeotropic 
growth  it  again  reaches  the  surface  and  as- 
sumes its  usual  development. 

Of  special  interest  is  the  fact  that  the 
above  peculiarity  is  being  gradually  ac- 
quired, for  while  a  large  proportion  of 
plants  show  it,  a  few  that  may  grow  pro- 
tected in  loose  sphagnum  or  under  water 
only  show  it  to  a  feeble  extent. 

The  phytoecology  of  the  Bay  of  Fundy  scdt 
marshes :  Dr.  W.  F.  Ganono,  Smith  Col- 
lege. 

At  the  head  of  the  Bay  of  Fundy  occur 
great  salt  marshes  which  bear  a  remarkably 
varied  vegetation,  showing  transitions  from 
the  usual  salt  marsh  to  fresh-water  bogs. 
The  reclamation  of  the  marshes  for  cultiva- 
tion brings  in  another  element,  and  all 
transitions  may  be  found  between  the  salt 
and  the  reclaimed  marsh.  These  transi- 
tions of  conditions  afford  an  upusual  oppor- 
tunity to  investigate  some  phases  of  the- 
dynamical  relationships  of  plants  to  their 
surroundings,  and  the  author  has  attempted 
to  work  out  this  problem  in  ecology.     The 
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physical  conditionB  of  the  marsheB  are  dis- 
cassed,  the  flora  described  and  the  segrega- 
tion of  the  vegetation  into  formations  illus- 
trated. The  physiological  and  structural 
peculiarities  of  the  leading  plants  of  each 
formation  are  then  described.  Finally  an 
attempt  is  made  to  formulate  the  results 
into  a  series  of  principles  of  general  appli- 
cation. 

Complications  in  Citrus  hybridization  caused  by 
polyembryony :  Me.  H.  J.  Wbbbbb,  De- 
partment of  Agriculture. 
During  the  last  five  years  the  writer  has 
made  about  a  thousand  hybrids  of  the  vari- 
ous species  of  CUrus  commonly  cultivated, 
and  has  had  under  his  care  and  observa- 
tion about  an  equal  number  made  by  Mr. 
W.  T.  Swingle.  Last  spring  a  careful  com- 
parison of  the  foliage  characters  of  these 
hybrids  led  to  the  interesting  observation 
that  where  two  or  three  seedlings  were  de- 
veloped from  a  single  seed,  as  was  fre- 
quently the  case,  they  not  infrequently 
showed  marked  foliage  differences.  The 
fact  that  the  common  orange  and  many 
other  species  of  the  genus  Citras  are  com- 
monly polyembryonic  is  well  known.  A 
single  seed  of  the  common  orange  has  been 
known  to  produce  as  high  as  thirteen  dif- 
ferent seedlings,  although  it  is  seldom  that 
more  than  three  of  the  embryos  are  capable 
of  development.  Strasburger,  in  his  critical 
study  of  the  polyembryony  of  this  group, 
found  that  the  embryos,  other  than  that 
developed  from  the  fecundated  egg  cell,  are 
derived  from  certain  cells  of  the  nucellus 
lying  near  the  embryo  sac  wall  which  be- 
come specialized,  grow  and  divide  rapidly, 
and  form  a  tissue  mass  which  pushes 
out  into  the  embryo  sac  and  forms  an 
embryo  similar  to  that  formed  in  the  nor- 
mal way  from  the  egg  cell.  The  embryos 
formed  in  this  way  Strasburger  called 
adventive  embryos.  If  we  correctly  un- 
derstand the  action   of  fertilization  it  is 


clear  that  in  hybridizing  fruits  of  this  sort 
only  those  embryos  developed  from  the  egg 
cell  proper,  as  a  result  of  the  fecundation, 
would  show  an  indication  of  the  hy- 
bridization. The  adventive  embryos  de- 
veloped directly  from  the  mother  tlssae  we 
should  not  expect  to  show  any  of  the  char- 
acters of  the  male  parent.  This  was  the 
conclusion  reached  by  Mr.  Swingle  and  the 
writer  jointly  in  discussing  the  matter  sev- 
eral years  ago,  and  the  development  of  the 
hybrids  has  now  shown  this  to  be  the  case. 
In  several  instances  of  hybrids  of  CitruM 
aurantium,  which  has  unifoliolate  leaves, 
with  C.  trifoliataj  which  has  trifoliolate 
leaves,  where  the  former  was  used  as  the 
female  parent,  two  and  three  seedlings  have 
been  produced  from  the  same  seed,  one  of 
which  had  trifoliolate  leaves  and  the  others 
strictly  unifoliolate  leaves  exactly  like  those 
of  the  mother  parent.  In  such  cases  it 
is  evident  that  the  trifoliolate  seedling 
inherits  this  character  from  the  male  par- 
ent and  that  the  embryo  from  which  it 
grew  was  developed  from  the  egg  cell  proper. 
The  other  seedlings  in  such  cases,  having 
unifoliolate  leaves  like  the  mother  parent, 
are  doubtless  developed  from  the  so-called 
adventive  embryos.  The  writer  has  also 
observed  the  same  phenomenon  in  the  re- 
ciprocal hybrids,  CUrus  trifoliata  9  X  C. 
aurantium^,  and  in  the  hybrids  of  Citrus 
nobilis^  X  C.  aurarUium$,  The  observa- 
tions have  been  sufficiently  extended  so  that 
we  may  be  certain  of  the  common  occur- 
rence of  the  phenomenon  in  citrous  hybridi- 
zation. 

In  hybridizing  citrous  fruits  to  secure  im- 
proved sorts  this  fact  unfortunately  intro- 
duces a  serious  complication.  The  ma- 
jority of  citrous  hybrids,  in  almost  every 
case  resemble  the  female  parent  in  foliage 
characters,  and  it  will  thus  be  seen  that 
until  they  fruit  it  will  be  impossible  to  de- 
termine whether  they  are  true  hybrids, 
showing  a  preponderating  influence  of  the 
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female  parent,  or  simply  false  hybrids  de- 
veloped from  adventive  embryos.  It  is  thus 
probable,  or  we  may  say  certain  that  in 
Bach  work  many  seedlings  will  have  to  be 
grown  and  frnited  which  are  from  adven- 
tive embryos  and  are  not  trae  hybrids. 
These  of  coarse  cannot  be  expected  to  give 
rise  to  valaable  new  varieties,  and  growing 
them  will  greatly  increase  the  tronble  and 

expense. 

W.  F.  Ganong, 

Secretary. 

SCIENTIFIC  BOOKS. 
Insects y  their  Structure  and  Life.   By  Gbobgb  H. 

Cabpekteb,  B.Sc.     London,  J.  M.  Dent  & 

Co.     1899.     Pp.  404,  figs.  183. 

There  is  need  of  a  modem  elementary  text- 
book of  entomology  covering  all  the  important 
phases  of  the  study  of  insects.  Comstock's 
Manual  in  its  present  form  is  chiefly  devoted 
to  the  systematic  and  ecologic  phases,  while 
Packard's  new  text- book  is  given  up  exclu- 
sively to  the  morphological,  physiological  and 
developmental  phases  of  insect  biology.  Mr. 
Carpenter's  book  is  an  attempt  to  supply  the 
need.  Its  six  chapters  treat  respectively  of  the 
Form  of  Insects  (anatomy  and,  very  slightly, 
of  physiology),  the  Life-history  of  Insects  (em- 
bryonic and  post-embryonic  development),  the 
Classification  of  Insects,  the  Orders  of  Insects 
(these  two  chapters  including  the  classification 
of  insects  as  far  as  families,  and  brief  mention 
of  the  habits  with  families  as  units),  Insects 
and  their  Surroundings  (ecology)  and  the  Pedi- 
gree of  Insects  (phylogeny).  These  subjects 
include  all  the  principle  phases  of  the  general 
biologic  study  of  a  group  of  animals,  and  in 
this  respect  the  book  is  wisely  planned  to  meet 
a  real  need.  For  the  most  part  this  presenta- 
tion of  the  elementary  facts  of  the  *  structure 
and  life  of  insects'  will  meet  with  the  approval 
of  teachers  of  entomology.  The  selection  from 
the  mass  of  material  constituting  the  science  of 
entomology  of  the  little  that  can  be  included  in 
an  octavo  volume  of  400  pages,  is  a  matter  re- 
quiring a  large  knowledge  of  ini^ects  and  a  dis- 
eriminating  and  clear  pedagogic  insight.  The 
author  (an  active  naturalist  of  Dublin)  has  a 


good  knowledge  of  entomology,  a  discriminat- 
ing perception  of  the  relative  importance  of 
facts,  and  a  clear  and  simple  style. 

In  undertaking  to  write  an  elementary  gen- 
eral text-book  of  entomology,  the  most  difficult 
task  is  that  of  the  satisfactory  treatment  of  the 
systematic  phase.  The  enormous  number  of 
insect  species  precludes  the  use  in  such  a  book 
of  classificatory  units  smaller  than  families,  and 
indeed  renders  the  adoption  of  the  family  unit 
unsatisfactory.  It  is  this  part  of  the  book,  the 
chapter.  Orders  of  Insects,  devoted  to  the  sys- 
tematic consideration  of  insects,  which  is  the 
least  satisfactory  part  of  it.  To  treat  syste- 
matically the  whole  class  of  insects,  using 
families  as  units,  in  a  few  more  than  one  hun- 
dred octavo  pages,  and  to  impart  to  this  treat- 
ment any  real  interest  or  life,  or,  one  is  forced 
to  say,  real  value,  is  too  nearly  impossible  to 
be  expected  from  even  the  capable  author  of 
this  book.  He  adopts  a  16 -order  classification 
and  races  through  these  orders,  leaping  family 
barriers  three  or  four  to  the  page.  To  be  sure, 
certain  mechanical  assistance,  a  resorting  to 
small  type,  is  ofiered  to  give  each  family  a 
chance  to  have  its  habits  told  in  two  lines  in- 
stead of  one,  but  that  hardly  betters  matters. 
There  is  simply  no  space  for  what  is  the  abso- 
lute minimum  of  treatment  necessary  to  make 
such  a  syllabus  or  synopsis  worth  anything 
more  than  a  list. 

It  is  with  relief,  therefore,  that  we  leave  this 
distressful  attempt  to  do  the  impossible,  to  ex- 
amine the  following  interesting  and  admirable 
chapter  on  'Insects  and  their  Surroundings,' 
where  those  general  relations  of  insects  to  their 
surroundings,  distribution,  parasitism,  protec- 
tive resemblances  and  mimicry,  social  and  com- 
munal life  and  other  phases  of  insect  ecology, 
are  presented.  Similarly  good  are  the  chapters 
on  embryonic  and  post-embryonic  development. 
Much  of  the  matter  of  these  chapters  has 
never  before  been  given  in  a  small  text-book  of 
entomology,  and  that  is  the  special  value  of 
this  book.  The  illustrations  are,  while  mostly 
good  in  themselves,  often  not  very  apposite  to 
the  context.  Very  few  new  figures  have  been 
made  for  the  book.  The  excellent  blocks  (more 
familiar  to  American  entomologists  than  they 
probably  are  to  English  students)  of  the  Divi- 
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sion  of  Entomology  of  the  U.  S.  Dept.  of  Agri- 
culture have  been  drawn  on  heavily  for  the 
book's  illustration.  One  hundred  and  one  out 
of  the  one  hundred  and  eighty-three  figures  are 
from  this  source. 

A  brief  but  good  bibliography  is  appended 
and  there  is  an  index.  The  work  of  printers 
and  binders  has  been  tastefully  done.  Alto- 
gether the  book  is  a  useful  one,  and  one  that 
can  be  recommended  to  beginning  students  of 
insects.  Vernon  L.  Kellooo. 

Btanfobd  University,  Calif. 

The  Strength  of  Materiala.  By  J.  A.  Ewing, 
Professor  of  Mechanism  and  Applied  Me- 
chanics in  the  University  of  Cambridge. 
Cambridge,  The  University  Press.  1899. 
Octavo.     Pp.  246. 

It  will  be  news  to  many  Americans  to  learn 
that  instruction  in  the  subject  of  the  strength 
of  materials  is  now  given  at  the  University  of 
Cambridge  and  that  laboratory  work  in  testing 
is  done  there.  The  mathematical  theory  of 
elasticity  has  long  received  attention  at  the 
universities  of  England  and  Scotland,  as  shown 
by  the  works  of  Todhunter  and  Pearson,  of 
Love,  and  of  Thompson  and  Tait ;  this  theory 
and  these  volumes  have,  however,  added  little 
to  the  practical  knowledge  of  the  properties  of 
materials  and  have  not  influenced  engineering 
constructions.  At  last,  after  many  years  of 
waiting,  there  comes  from  Cambridge  a  book 
which  recognizes  the  fact  that  observation  and 
experiment  are  essentially  necessary,  and  which 
sets  forth  the  fundamental  principles  and  facts 
in  a  manner  likely  to  be  of  much  value  to  the 
engineering  students  and  civil  engineers  of 
Great  Britain. 

In  its  theoretical  discussions  the  book  covers 
about  the  same  ground  as  that  given  in  Amer- 
ican engineering  colleges,  but  there  are  few 
numerical  exercises  and  no  problems  for  solu- 
tion by  the  student.  That  such  problems  are 
necessary  is,  however,  recognized  by  the  author 
in  his  preface  which  states  that  the  volume 
is  a  lecture  room  treatment  of  the  subject  and 
should  be  supplemented  by  laboratory  work  and 
computations.  The  theory  is  not  given  isolated 
from  experience,  but  methods  of  testing  are  ex- 
plained in    an    interesting  manner,   and    the 


principal  conclusions  of  the  authorities  in  all 
countries  are  noted.  Processes  of  manufacture 
which  influence  strength  and  ductility  also  re- 
ceive some  attention.  The  theory  of  beams, 
columns  and  shafts  is  presented  clearly  and 
concisely,  and  the  subject  of  stresses  in  trusses 
and  arches  is  briefly  treated.  The  author  has 
succeeded  admirably  in  putting  much  sound 
doctrine  and  practical  information  into  a  limited 
space.  The  notation  and  terminology  leans 
toward  that  of  the  mathematical  theory  of 
elasticity,  but  here  and  there  the  author  breaks 
away  from  that  bondage  and  uses  the  notation 
of  engineering  literature.  In  short  this  happy 
wedlock  of  theory  and  practice  is  one  upon 
which  the  University  of  Cambridge  should  be 
congratulated.  No  book  has  appeared  in  Eng- 
land in  recent  years  which  so  fully  corresponds 
to  the  American  ideal  of  a  t^xt-book  for  sound 
and  successful  education.  M.  M. 

GENERAL. 

Part  V.  of  the  19th  Annual  Report,  and  ac- 
companying Atlas,  consists  of  a  collection  of 
papers  and  reports  of  the  U.  S.  Geological  Sur- 
vey descriptive  of  the  forests  of  the  West, 
especially  of  certain  of  the  forest  reserves 
created  by  Executive  Order  of  February  22, 
1896,  prominent  among  which  are  the  Black 
Hills,  Bighorn,  Teton,  Yellowstone  Park,  Priest 
River,  Bitterroot  and  Washington  Forest  Re- 
serves. Copies  may  be  secured  through  United 
States  Senators  and  Representatives,  or  by  ap- 
plication to  the  Survey. 

The  Liverpool  School  of  Tropical  Medicine 
has  just  issued  a  memoir,  or  small  book,  con- 
taining '  Instructions  for  the  Prevention  of  Ma- 
larial Fever,'  for  the  use  of  residents  in  malarious 
places. 

BOOKS  received. 

The  Ore  Depoeits  of  Vie  United  States  and  Canada, 
James  Furman  Kemp.  New  York  and  London, 
The  Soientifio  Publishing  Co.  1900.  Pp.  xiv4-481. 

Annate  of  the  Aatronomicdl  Observatory  of  Harvard 
College.  Edward  C.  Pigkerino,  Director.  Visual 
Observations  of  the  Moon  aiid  Planets.  WiLliiAM  H. 
Pickering.  Vol.  XXXII.  Part  n.  Pp.  iv-h 
117-317.  Plates  yiii-xiv.  Misedlaneous  Besearehes. 
VoL  XXXIII.  Pp.  287.  Observations  made  at  the 
Blue  Hill  Meteorological  Observatory.  A.  LAW- 
RENCE RoTCH.     Pp.  131-280.    Cambridge,  1900. 
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Cjfdopedia  of  American  HorHeuUure.  L.  H.  Bailet 
asButed  by  Wilhklm  Miller  and  many  expert 
Cnltivators  and  Botanisto.  In  4  volnmes.  New 
York,  The  Maomillan  Company.  1900.  Vol.  I. 
A.-D.     Pp.  xxii  +  509.     $5.00. 


SCIENTIFIC  JOURNALS  AND  ARTICLES. 

American  ChemiccU  Journal^  January,  1900. 
'  On  the  Molecular  Rearrangement  of  o- Amino- 
phenylethyl  Carbonate  to  o-Oxyphenylure- 
thane,'  by  J.  H.  Ransom.  'DiazocafiTeine,'  by 
M.  Gomberg.  '  The  Action  of  Ethyl  Iodide  on 
Tartaric  Ester  and  Sodium  Ethylate,'  by  J.  E. 
Bucher.  This  number  also  contains  a  note  on 
'Improvements  in  the  Manufacture  of  Sul- 
phuric Acid.' 

February,  1900.  '  On  Some  Abnormal  Freez- 
ing-point Lowerings  produced  by  Chlorides 
and  Bromides  of  the  Alkaline  Earths,'  by  H. 
€.  Jones  and  Y.  J.  Chambers.  '  The  Prepara- 
tion of  Pure  Tellurium,'  by  J.  F.  Norris,  H. 
Fay  and  D.  W.  Edgerly.  The  authors  first 
prepared  pure  basic  nitrate  and  then  prepared 
the  tellurium  from  this.  '  The  Reduction  of 
Selenium  Dioxide  by  Sodium  Thiosulphate,'  by 
J.  F.  Norris  and  H.  Fay.  'Action  of  Picryl 
Chloride  on  Pyrocatechin  in  Presence  of  Al- 
kalies,' by  H.  W.  Hilly er.  *  Camphoric  Acid,' 
by  W.  A.  Noyes.  '  On  the  Rearrangement  of 
Imido-esters,'  by  H.  L.  Wheeler.  *  The  Double 
Halides  of  Antimony  with  Aniline  and  the 
Toluidines,'  by  H.  H.  Higbee.  <  On  the  Ran- 
cidity of  Fats,'  by  I.  Nagel.  A  note  on  'The 
Wax  of  the  Bacillariacese  and  its  Relation  to 
Petroleum.'  J.  Elliott  Gilpin. 

The  American  NcUuralist  for  January  is  a  little 
late  in  making  its  appearance,  but  its  contents 
may  excuse  the  delay.  The  first  article,  by 
Henry  Fairfield  Osborn,  is  a  most  important 
contribution  to  the  subject  of  '  Intercentra  and 
Hypapophyses  in  the  Cervical  Region  of  Mosa- 
saurs,  Lizards  and  Sphenodon,'  and  is  well 
illustrated.  Ales  Hrdlicka  describes  in  some 
detail  the  '  Arrangement  and  Preservation  of 
Large  Collections  of  Human  Bones  for  Pur- 
poses of  Investigation,'  and  A.  D.  Mead  has  an 
article  'On  the  Correlation  between  Growth 
and  Food  Supply  in  Starfish,'  in  which  he 
shows  that  starfishes  of  the  same  age  may 
▼ary  greatly  in  size.     E.  H.  flaton  discusses 


'  The  Zoology  of  the  Horn  Expedition '  to  Cen 
tral  Australia,  and  its  bearing  on  the  faunal 
afilnities  and  geologic  changes  of  Australia, 
and  Henry  Fairfield  Osborn  notes  'A  Gla- 
cial Pot* Hole  in  the  Hudson  River  Shales  near 
Catskill,  N.  Y.'  John  H.  Lovell  in  •  The  Vis- 
itors of  the  CaprifoliacesB,'  describes  the  struc- 
tural peculiarities  of  various  genera  and  species 
of  the  honeysuckle  family  and  notes  the  species 
of  insects  which  he  has  observed  to  visit  them, 
supplementing  his  notes  by  the  observations  of 
others.  There  is  a  large  number  of  reviews, 
particularly  of  zoological  papers. 

The  Journal  of  the  Boston  Society  of  Medical 
Science  for  January  opens  with  an  article  by 
Harold  C.  Ernst  on  '  Instruction  in  Bacteriology 
in  the  Medical  Schools  of  America  and  Europe,* 
giving  an  analysis  of  the  replies  received  from 
ninety-eight  institutions  to  a  circular  letter  of 
inquiry.  The  remainder  of  the  number  is  de- 
voted to  abstracts  of  papers  presented  at  the 
meeting  of  the  American  Public  Health  Asso- 
ciation, Section  of  Bacteriology  and  Chemistry, 
held  October  30,  1899. 


SOCIETIES  AND  ACADEMIES, 

SCIENCE    CLUB    OP    THE    UNIVEBBITY    OP    WIS- 
CONSIN. 

At  a  special  meeting  of  the  Science  Club  of 
the  University  of  Wisconsin,  on  the  evening  of 
January  24th,  Mr.  T.  C.  Chamberlin,  of  the 
University  of  Chicago,  addressed  the  Club  on 
'  Some  recent  studies  of  fundamental  problems 
in  geology. '  Mr.  Chamberlin  was  for  five  years 
president  of  the  University  of  Wisconsin,  and 
a  large  audience  gathered  to  greet  him  and 
to  listen  to  his  admirable  presentation  of  an 
exceedingly  difficult  subject.  By  reason  of 
the  fact  that  many  of  his  hearers  were  not 
specialists  in  science,  the  address  was  semi-pop- 
ular, and  by  special  request  of  the  president  of 
the  Club,  Mr.  C.  R.  Van  Hise,  it  treated  par- 
ticularly of  Mr.  Chamberlin 's  well-known 
studies  in  this  field.  These  studies  have  already 
engaged  his  attention  for  a  number  of  years 
and  are  not  yet  completed.  Some  of  the  most 
important  conclusions  reached  by  Mr.  Chamber- 
lin were  given  to  his  audience  as  he  explained 
Mn  confidence  to  his  friends,'  as  they  are  not 
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yet  in  form  for  publication.  The  problems  dis- 
cussed— ^the  origin  of  the  solar  system,  the 
source  of  the  earth's  heat,  the  earth's  physiog- 
nomy, its  atmosphere,  etc.,  had  all  been  in- 
volved in  an  attempt  to  frame  an  adequate  work- 
ing hypothesis  to  explain  the  glacial  periods. 

It  was  shown  that  all  the  hypotheses  thus  far 
advanced  to  explain  the  glacial  periods  fail  of 
correspondence  with  the  known  facts  of  geology, 
particularly  the  discovery  of  glacial  periods 
earlier  than  that  of  the  Quaternary.  The 
kinetic  theory  of  gases  applied  to  the  atmos- 
pheres of  the  planets  was  found  to  invalidate 
the  La  Placian  theory  of  the  universe  as  well 
as  the  later  theory  of  meteoric  swarms.  The 
atmosphere  being  the  blanket  of  the  earth 
the  explanation  of  the  earth's  warm  and  cold 
periods  was  sought  in  the  variation  of  the 
amount  of  carbon  dioxide  contained,  which 
would  materially  affect  screening  or  blanketing 
capacity.  Alternate  depletion  and  repletion 
of  the  carbon  dioxide  of  the  atmosphere  might 
be  caused  by  the  variation  in  the  size  of  land 
areas  and  the  consequent  variation  in  the  car- 
bonation  of  rocks,  and  by  the  separation  of  car- 
bonates from  the  littoral  portions  of  the  seas. 
Mr.  Chamberlin  discussed  a  theory  of  the  origin 
of  the  earth  by  the  slow  accretion  of  solid  mat- 
ter from  without,  a  theory  in  contrast  with  that 
of  La  Place,  in  that  instead  of  beginning  with 
an  enormously  heavy  atmosphere,  on  his  theory 
an  atmosphere  could  not  exist  until  the  earth 
was  about  one-tenth  grown,  and  would  then  be 
extremely  attenuated  to  increase  in  density 
with  the  enlargement  of  the  planet.  The  ex- 
ceeding difficulty  of  securing  data  for  calcula- 
tion in  this  field  was  emphasized,  as  was  the 
necessity  of  submitting  not  one  but  a  number 
of  working  hypotheses  to  the  most  searching 

^^  <^*»-  Wm.  H.  Hobbs. 

ZOOLOGICAL    CLUB,     UNIVERSITY    OF    CHICAGO, 
MEBTINOB  OF  DECEMBBB,  1899. 

The  session  of  December  15th  was  devoted 
to  a  paper  by  Mr.  M.  F.  Guyer  on  *  Spermato- 
genesis of  Hybrid  Pigeons.'  '*  In  the  sperma- 
togenesis of  hybrid  pigeons  several  abnormal- 
ities are  manifested.  These  may  be  classified 
conveniently  under  three  heads :  (1)  abnormal- 
ities in  the  structure  of  the  spermatozoa ;  (2) 


abnormalities  in  mitoses  ;  (3)  degeneration  of 
the  germinal  cells.  Abnormalities  in  the  sperma- 
tozoan  structure  were  present  in  sterile  hybrids, 
the  most  noticeable  feature  being  a  varicosity 
or  swelling  about  the  middle  of  the  head.  In 
tracing  the  development  of  the  spermatozoa, 
this  curious  modification  was  found  to  be  due 
apparently  to  a  lack  of  development  of  the 
head  ;  the  nucleus  did  not  elongate  completely 
as  in  normal  spermatogenesis.  Abnormalitiea 
in  mitosis  were  marked  in  both  fertile  and 
sterile  hybrids.  Large  numbers  of  multipolar 
spindles  were  present.  These  were  usually  of 
the  tripolar  type.  Occasionally  two  distinct 
and  separate  spindles  occurred  in  one  cell. 
The  spermatocytes  of  the  first  order  were  the 
the  cells  that  showed  this  phenomenon  to  the 
greatest  extent.  In  the  normal  pigeon  the 
chromosomes  in  the  spermatogonia  are  sixteen 
in  number  and  in  the  primary  spermatocyte 
eight.  The  latter  are  laid  down  in  rings  and 
each  is  evidently  double.  On  the  spermato- 
gonia of  the  hybrid  there  were  sixteen  chromo- 
somes and  in  the  primary  spermatocytes  often 
more  than  eight.  In  the  latter  there  may  be 
several  of  the  large  double  type  and  a  number 
of  smaller  rings,  or  sixteen  small  ring  chromo- 
somes may  occur.  If  sixteen  rings  were  pres- 
ent they  were  usually  located  on  two  separate 
spindles,  eight  to  each  spindle.  Another  pecu- 
liarity in  the  mitosis  was  the  frequent  inequality 
in  the  division  of  the  chromosomes,  in  some 
instances  only  about  a  fourth  of  a  chromosome 
going  to  one  pole.  It  is  a  well  known  fact  that 
the  descendants  of  hybrids  are  remarkably 
variable,  hence  the  possibility  that  this  irregu- 
larity in  chromatin  distribution  of  the  parent 
germ  cell  and  the  variability  of  the  ofi&pring 
may  be  connected  in  some  way  immediately 
suggests  itself.  As  for  the  degeneration  of 
the  germ  cells,  this  phenomenon  was  observed  in 
sterile  birds  only." 

At  the  meeting  of  December  20th,  Dr.  E.  8. 
Biggs,  of  the  Field  Columbian  Museum,  con- 
tributed an  illustrated  lecture,  'The  Fossil 
Mammals  of  North  America.'  A  large  number 
of  lantern  slides  were  exhibited ;  among  them 
many  reproductions  in  color  of  the  restora- 
tions of  fossil  mammals  executed  by  Mr.  Knight. 

C.  M.  Child. 
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BIOLOGICAL  SOCIETY  OF  WASHINGTON. 

The  317th  meeting  waa  held  on  Saturday,  Jan- 
vary  27th.  William  Palmer  exhibited  a  series 
of  specimens  of  the  Christmas  Fern,  Polyttichum 
aerosUehoideaj  showing  variations  in  growth  due 
to  varying  conditions  of  environment.  H.  J. 
Webber  showed  a  portion  of  one  of  the  nega- 
tively geotropic  roots  of  the  mangrove,  Rhizo- 
pihora  mangle,  stating  that  their  function ,  like  that 
of  the '  knees '  of  the  cypress  was  that  of  aeration, 
and  illustrating  his  remarks  with  photographs. 

Thomas  A.  Williams  presented  some  '  Notes 
on  a  New  Species  of  Lecidea  from  Mexico,' 
stating  that  it  was  related  to  L.  speirea  Nyl. 
It  is  peculiar  on  account  of  its  i>canora-like 
fhiit,  the  apothecia  presenting  a  white  border 
when  young  and  being  borne  on  slight  elevations 
of  the  thallus,  after  the  manner  of  the  species 
of  fisBomyces  with  sub-sessile  fruits.  In  some 
instances  gonidia  were  found  in  the  apothecia, 
but  their  occurrence  seemed  to  be  accidental 
rather  than  normal.  The  bearing  of  these 
structural  peculiarities  on  the  systematic  rela- 
tionship of  this  and  other  Lecideas  was  discussed. 

Barton  W.  Evermann  made  ^  Some  Observa- 
tions concerning  Species  and  Subspecies',  bas- 
ing his  remarks  upon  the  species  of  darters 
found  in  the  waters  of  Lake  Maxinkuckee  and 
a  new  species  found  in  Aubeenaubee  Creek,  the 
principal  tributary  of  the  lake,  but  not  in  the 
lake  itself.  This  fish  is  evidently  derived  from 
Etheo9loma  iowm,  which  is  found  in  the  lake,  but 
differs  from  it  clearly  and  constantly,  and  no 
intergrading  forms  are  known.  Should,  for 
Bome  reason  the  lake  species  and  that  from  the 
creek  invade  each  other's  habitat  and  inter- 
breed, the  result  would  be  the  production  of  in- 
dividuals possessing  characters  common  to  the 
two  species  and  apparently  placing  them  in  the 
relation  of  species  and  subspecies,  although  if 
this  supposed  case  were  definitely  known  to  have 
occurred,  we  should  regard  the  individuals  as 
hybrids  and  the  other  forms  as  still  distinct 
species.  The  speaker  reviewed  the  chief  cate- 
gories of  subspecies,  concluding  that  many  tri- 
nomials were  in  use  where  a  careful  eiamina- 
tion  of  the  facts  would  show  that  the  supposed 
labspedes  are  really  species.  The  paper  will 
appear  in  Science.  T.  W.  Stanton, 

Secretary, 


NEW  YORK  ACADEMY  OF  SCIENCE. 
SECTION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY. 

The  regular  meeting  of  the  Section  was  held 
on  Monday,  January  22d.  The  first  paper  of 
the  evening,  entitled  *  Some  Phenomena  of  In- 
direct Vision,'  was  presented  by  Mr.  Clark 
Wissler.  Experiments  were  made  by  exposing 
in  the  indirect  field  of  vision,  while  the  atten- 
tion of  the  observer  was  fully  occupied  with  ob- 
jects in  the  direct  field,  small  letters  or  nu- 
merals. The  subjects  were  not  conscious  of 
seeing  the  characters  presented  in  the  indirect 
field,  indeed,  one  of  the  subjects  whose  results 
were  reported  did  not  know  until  several  tests 
had  been  made  that  the  characters  were  there 
at  all.  In  spite  of  this  failure  to  receive  con- 
scious impressions  from  the  letters  and  figures, 
two  subjects  were  found  who  could  by  associa- 
tion, and  afterwards  by  memory,  give  in  a 
large  number  of  cases  the  correct  numeral  or 
letter.  These  subjects  made  their  associations 
in  the  form  of  visualized  images.  Many  of  the 
errors  made  were  similar  to  those  made  in 
normal  vision.  Thus,  c  was  mistaken  for  o,  S5 
for  55,  etc.  It  was  held  that  the  experiments 
suggest  a  relation  between  normal  phenomena 
and  the  abnormal  as  seen  in  the  hysterical  eye, 
and  that  they  point  out  a  way  to  more  com- 
plicated experiments  in  induced  automatic 
movements. 

Professor  J.  McK.  Cattell  presented  a  paper 
on  *  The  Relations  of  Time  and  Space  in  Vision.' 
He  described  experiments  on  the  perception  of 
moving  surfaces,  which  show  that  a  time  series 
may  be  perceived  as  a  spacial  continuum,  and 
explained  that  the  same  phenomena  held  in  the 
ordinary  vision  of  daily  life.  Although  the 
eyes,  head  and  body  are  in  continual  movement, 
and  the  images  on  the  retina  are  constantly 
shifting,  the  field  of  vision  appears  to  be  dis- 
tinct and  stationary.  Thus  if  one  glances 
along  a  row  of  books,  images  follow  one  another 
on  each  retinal  element  in  rapid  succession,  but 
these  successive  and  rapid  changes  result  in  the 
perception  of  a  space  continuum,  all  the  objects 
being  distinct  and  arranged  side  by  side. 

Professor  Buchner  read  a  paper  on  *  Number 
Forms.'  The  paper  described  with  the  aid  of 
sketches  the  fixed  visualizieitions  experienced 
since  childhood  by  a  woman  35  years  of  age. 
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There  are  three  distinct,  uncolored  tridimen- 
Bional  forms.  The  first  is  half  fan-like  in  shape, 
lying  almost  entirely  to  the  left  of  the  men£al 
point  of  regard,  and  includes  the  numbers  from 
1  to  100.  The  second  includes  the  names  of 
eight  days,  from  Sunday  to  Sunday.  The  third 
has  the  names  of  the  twelve  months  from  Jan- 
uary to  December.  The  paper  pointed  out  the 
elements  which  must  appear  in  any  theory  of 
the  genesis  of  the  phenomena  to  which  this  group 

^^^°^-  Charles  H.  Judd, 

Secretary, 

CUBRENl  NOTES  ON  PEYSIOOBAPHY. 
WESTERN  NEBRASKA. 

A  REPORT  on  the  geology  and  water  resources 
of  the  westernmost  twelfth  of  Nebraska,  by  N. 
H.  Darton  (19th  Ann.  Rept.  U.  S.  Geol.  Sur- 
vey, pt.  IV.,  1899,  721-785,  numerous  maps 
and  illustrations),  presents  a  very  clear  picture 
of  an  interesting  region.  The  inter-stream 
areas  are  generally  plateau-like  uplands  of  Ter- 
tiary strata,  retaining  something  of  their  initial 
smoothness  of  surface  over  considerable  dis- 
tances. The  sand-hill  area  of  mid- western 
Nebraska  extends  west  into  the  broad  upland 
between  the  North  Platte  and  the  Niobrara, 
where  some  east-flowing  streams  are  lost.  The 
chief  valleys,  that  of  the  North  Platte  being 
the  largest,  are  cut  by  streams  whose  courses 
seem  to  be  consequent  on  the  general  easterly 
slope  given  to  the  region  when  it  was  uplifted. 
Numerous  branch  streams  of  unsystematic  (in- 
sequent)  arrangement  dissect  the  valley  sides, 
often  producing  characteristic  bad-lands.  The 
insequent  dissection  has  gone  so  far  between 
North  Platte  nver  and  Pumpkinseed  creek  as 
to  reduce  an  upland  to  a  narrow  ridge  with  nu- 
merous lateral  spurs.  Pine  ridge,  trending 
east  and  west  near  the  northern  border,  is  the 
strongest  relief  in  the  State ;  it  is  a  cuesta-like  up- 
land whose  escarpment  is  carved  into  bad-lands 
by  its  obsequent  streams  which  descend  north- 
ward to  a  denuded  area  of  Cretaceous  strata 
that  border  the  southern  flank  of  the  Black 
hills.  The  present  relation  of  ground  water, 
springs  and  streams  to  a  structure  and  form  are 
well  set  forth  in  the  later  pages  of  the  report. 
The  same  author  contributes  a  brief  account  of 
the  Bad  Lands  of  South  Dakota  and  Nebraska 


to  the    September    number    of   the    National 
Oeographic  Magazine, 

Mention  may  be  made  in  this  connection  of 
an  article  by  W.  D.  Matthew  on  the  interpre- 
tation of  the  White  river  Tertiary  strata  of 
Nebraska  and  South  Dakota  as  an  seolian  in- 
stead of  as  a  lacustrine  formation  (Amer.  Nat.^ 
xxxiii.,  1899,  403-408). 

THE  MISSISSIPPI  AND  MISSOURI  RIVERS. 

The  annual  reports  of  the  commissions  on 
our  two  greatest  rivers  (Apps.  WW  and  XX,, 
chief  of  engineers.  United  States  Army,  Wash- 
ington, 1899)  contain  a  large  amount  of  interest- 
ing matter,  whose  discovery  would  be  much 
facilitated  if  the  reports  were  edited  with  more 
consideration  for  their  readers.  Hundreds  of 
pages  without  adequate  tables  of  contents  and 
with  unchanged  page  headings  make  the  use  of 
the  reports  difficult.  Numerous  measured  sec- 
tions of  the  Mississippi  lead  to  the  conclusion 
that  if  the  banks  are  properly  revetted  to  pre- 
vent erosion,  while  levees  on  the  adjacent  flood- 
plain  restrain  the  spread  of  high  waters,  the 
channel  will  be  deepened  and  its  capacity  to 
discharge  floods  increased.  The  Yazoo  basin 
has  310  miles  of  levees  to  protect  7100  square 
miles  of  surface.  Much  money  has  been  spent 
on  the  levees  by  local  authorities,  and  yet  it  ia 
estimated  that  the  volume  of  the  levees  must 
be  increased  by  more  than  half  in  order  to 
bring  them  up  to  the  proper  size.  $20,000,000 
will  be  needed  to  complete  the  entire  levee 
system ;  over  $2,000,000  having  been  spent  in 
1899.  The  heights  of  floods,  their  progress 
down  the  river,  the  locations  of  levees  and 
areas  of  overflow  are  shown  on  various  plates 
and  maps.  Besides  a  new  edition  of  the  famous 
eight-sheet  map  of  the  lower  Mississippi,  a 
four-sheet  map  of  the  upper  part  of  the  river 
was  issued  during  the  past  year  on  a  scale  of 
1 :  316,800.  No  relief  is  indicated  except  along 
the  borders  of  the  floodplain,  but  this  suffices 
to  suggest  that  the  valley  is  the  work  of  a 
larger  river  than  that  now  flowing  in  it ;  not 
merely  because  the  valley  is  wider  than  the 
river,  but  because  the  curvature  of  the  valley 
is  of  a  larger  pattern  than  the  present  river 
seems  capable  of  producing.  The  narrow  post- 
glacial rock- walled  channel  just  above  Keokuk 
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is  well  shown  in  relation  to  the  broader  valley 
up  and  down  stream.  Five  new  sheets  of  the 
detailed  charts,  1 :  20,000,  were  issued  during 
the  year. 

The  report  on  the  Missouri  announces  that  it 
is  impracticable  to  attain  permanently  useful  re- 
sults in  controlling  the  river  at  the  present  rate 
of  expenditure ;  $317,000  having  been  spent  on 
river  corrections  during  the  year.  Along  with 
numerous  maps  representing  various  engineer- 
ing works,  the  report  contains  a  large  number 
of  excellent  photographs  illustrative  of  different 
methods  of  protecting  the  river  banks,  from 
which  an  excellent  idea  of  the  appearance  of 
the  river  and  of  the  works  undertaken  upon  it 
can  be  gained.  A  series  of  detailed  charts 
covering  the  river  from  its  mouth  to  Kansas 
City  (400  miles)  on  a  scale  of  five  inches  to  a 
mile  with  five-foot  contours,  have  been  drawn 
but  not  yet  published. 

GLACIAL  LAKE  OUTLETS  IN  MICHIGAN. 

The  'thumb'  of  Michigan,  enclosing  the 
Saginaw  bay  branch  of  Lake  Huron  on  the 
southeast,  is  of  moderate  altitude,  yet  sufficient 
to  have  divided  two  lobes  of  the  ice  sheet  of  the 
last  glacial  epoch,  which  deposited  their  inter- 
lobate  moraines  along  the  axis  of  the  thumb. 
During  the  retreat  of  the  ice,  the  depressions 
eyacuated  by  these  lobes  were  occupied  by 
lakes ;  the  southeastern  by  Lake  Maumee, 
overflowing  through  the  outlet  past  Fort  Wayne, 
long  ago  described  by  Gilbert ;  the  northwestern 
by  Lake  Saginaw,  whose  outlet  was  through 
ihe  Grand  river  channel,  a  magnificent  ancient 
river  bed,  a  mile  wide,  fifty  miles  long  and 
sometimes  cut  over  200  feet  deep  in  the  drift. 
Further  retreat  of  the  ice  uncovered  a  point  on 
the  crest  of  the  thumb  of  less  altitude  than  the 
Fort  Wayne  outlet ;  then  the  southeastern  lake 
drained  across  the  thumb  to  the  northwestern 
lake,  the  connecting  river  carving  the  Ubly 
channel,  which  follows  the  outer  base  of  an  in- 
terlobate  moraine.  The  channel  is  twenty  miles 
long,  a  mile  wide,  and  from  20  to  100  feet  deep. 
At  its  southeastern  end,  its  level  agrees  with 
that  of  the  shore  lines  of  the  lake  that  it 
drained ;  its  bed  is  strewn  with  bars  of  gravel 
and  sand,  indicating  a  flow  from  southeast  to 
northwest ;  its  Airther  end  opens  upon  a  delta- 


like body  of  gravel  at  the  level  of  Lake  Sagi- 
naw. Like  the  ice-border  channels  near  Syra- 
cuse, N.  Y.,  discovered  by  Gilbert,  or  those  of 
north  Germany  recently  summarized  by  Keil- 
hack,  the  Ubly  channel  is  a  geographical  feature 
of  marvellous  signiflcance  in  connection  with 
the  glacial  theory  ;  the  interpretation  of  this 
excellent  example  being  due  to  Taylor,  in  whose 
admirable  series  of  independent  studies  it  con- 
stitutes but  one  of  many  items  (Ice  dams  of 
Lakes  Maumee,  Whittlesey  and  Warren,  Amer. 
OeoLf  xxiv.,  1899,  6-38,  maps). 

CHICAGO  AND    ITS  ENVIBONS. 

The  first  Bulletin  of  the  Geographic  Society 
of  Chicago  contains  an  essay  on  the  '  Geography 
of  Chicago  and  its  Environs '  by  Salisbury  and 
Alden  (pp.  64,  80  figs.).  A  relief  plate  as 
frontispiece  shows  very  clearly  the  smooth  floor 
of  the  ancient  expanded  lake  rising  towards 
the  rolling  uplands  through  which  the  lake 
outlet  cut  its  broad  and  well-defined  channel. 
The  text  describes  the  several  physiographic 
areas,  with  special  reference  to  the  succes- 
sive stages  of  the  falling  lake,  of  which  three 
are  recognized  (Glen wood,  Calumet,  Tolleston). 
The  dunes  of  the  ancient  beach  ridges  that 
curve  around  the  southern  end  of  Lake  Mich- 
igan, familiar  objects  to  travelers  by  rail  from 
the  east,  are  mapped  and  described. 

W.  M.  Davis. 


CURRENT  NOTES  ON  METEOROLOGY, 

COMPENSATION  IN  WEATHER. 

The  question  of  seasonal  forecasts  is  consid- 
ered in  the  Annual  Summary  for  1899  of  Climate 
and  Crops :  Colorado  Section.  The  temperature 
and  precipitation  data  for  Denver  during  the 
past  28  years  have  been  compiled  in  order  to 
bring  out  whatever  relation  successive  seasons 
bear  to  one  another,  in  the  hope  of  throwing 
some  light  upon  the  so-called  theory  of  com- 
pensation in  weather.  This  theory,  stated  in  a 
few  words,  is  that  a  season  with  an  excess  or 
defect  of  temperature  or  precipitation  is  fol- 
lowed by  compensating  conditions  in  the  suc- 
ceeding season.  The  records  show  that  the 
temperature  for  a  season,  or  a  longer  period, 
ftirnishes  no  certain  index  of  the  conditions  to  be 
expected  during  the  coming  season.     An  ex- 
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ceptionally  warm  spring  or  summer  following 
an  abnormally  cold  winter  is  found  to  be  the 
exception  rather  than,  as  is  generally  believed, 
the  rule.  The  conditions  with  respect  to  pre- 
cipitation are  much  more  variable  than  those 
connected  with  the  temperature.  Notably  dry 
or  wet  seasons  are  more  likely  to  be  followed 
by  nearly  normal  ones,  than  by  seasons  having 
compensating,  or  opposite,  characteristics. 

In  Nature  for  January  25th,  MacDowall  con- 
tributes a  further  note  to  this  discussion.  The 
subject  of  this  inquiry  is  the  sort  of  relation 
subsisting  between  the  cold  of  a  given  winter 
and  that  of  the  30  winters  preceding.  The 
cold  of  the  winter  seasons  is  measured  by  the 
number  of  frost  days  from  September  to  May. 
The  results  of  the  study  are  as  follows:  (1) 
The  six  mildest  winters  (since  1871)  were  each 
preceded  by  a  80-year  group  having  more  than 
the  average  of  frost  days.  (2)  The  six  coldest 
winters  were  each  preceded  by  a  80-year  group 
having  less  than  the  average  of  frost  days.  (8) 
Of  fifteen  80- year  groups  with  excessive  cold 
(i.  e.j  over  the  average),  as  many  as  12  were 
followed  by  mild  winters,  and  only  8  by  severe 
winters. 

Studies  of  the  sort  here  referred  to  are  always 
interesting,  but  it  must  be  remembered  that  the 
results,  so  far  as  they  go,  relate  only  to  a  limited 
area  in  each  case,  and  that  no  definite  general 
conclusions  can  be  reached  in  this  matter  with- 
out much  longer  and  much  more  accurate  series 
of  observations  than  we  now  have. 

MONTHLY  CLIMATE  AND  CBOP  BULLETIN. 

The  Climate  and  Crop  Bulletin  of  the  Weather 
Bureau  for  January  contains  a  new  feature. 
This  is  the  addition  of  a  diagram  indicating  the 
average  daily  departure  from  normal  tempera- 
ture for  each  day  during  the  month  at  certain 
selected  Weather  Bureau  stations  east  of  the 
Rocky  Mountains.  These  stations  are  St.  Paul, 
Galveston,  Boston,  Jacksonville,  and  Cincin- 
nati. These  five  cities  are  believed  to  represent 
the  general  temperature  conditions  prevailing 
east  of  the  Rocky  Mountains  as  well  as  any 
other  like  number  of  stations.  Simple  graphic 
representations  are  always  welcome  additions 
in  discussions  of  meteorological  phenomena, 
and  this  new  diagram  is  certain  to  meet  with 


approval  on  the  part  of  all  who  make  use  of 

the  Climate  and  Crap  BvUetin, 

R.  DeO.  Wabd. 
Habvabd  Univsbsity. 


THEODORE  POESCHE. 

On  December  27,  1899,  died  in  Washington, 
D.  C,  Theodore  Poesche,  one  of  that  coterie  of 
scholars  of  whom  Professor  Henry  said,  no  one 
has  ever  asked  me  a  question  that  some  of  them 
could  not  answer  correctly.  Poesche  was  bom 
at  Zoeschen,  near  Merseburg,  graduated  at  the 
University  of  Halle,  and  was  driven  to  England 
for  participating  in  the  revolution  of  1848. 

Coming  shortly  after  to  America,  he  published 
with  the  cooperation  of  Carl  Copp,  a  little  book 
entitled  'The  New  Rome,'  in  which  a  com- 
parison is  drawn  between  the  hereditary  enmity 
between  Rome  and  Carthage  on  the  one  hand 
and  between  England  and  America.  In  1857 
Poesche  came  to  Washington,  where  during 
forty  years  he  served  as  statistician  in  the 
Treasury.  In  this  capacity  he  was  sent  in  1872 
to  advise  Bismarck  about  the  working  of  our  in- 
ternal revenue  system.  In  1878  appeared  his 
masterpiece,  *  Die  Arier,'  in  which  the  origin  of 
the  blonde  Aryans,  of  whom  Poesche  was  a 
splendid  example,  is  found  in  the  Rokitno 
marshes  of  White  Russia.  The  book  is  a  pro- 
test against  the  Asiatic  origin  of  the  blondes  and 
contributed  no  little  at  the  time  to  change  the 
prevailing  opinion.  In  all  his  work  Mrs. 
Poesche  was  the  amanuensis  of  her  husband 
and  occupied  a  prominent  place  in  the  Wash- 
ington literary  circle. 

O.  T.  M. 


SCIENTIFIC  NOTES  AND  NEWS. 

At  the  meeting  of  the  Royal  Geological  So- 
ciety on  February  16th,  Mr.  Henry  White,  Sec- 
retary of  the  United  States  Embassy,  received 
on  behalf  of  Mr.  G.  K.  Gilbert,  the  Wollaston 
Medal. 

Lord  Ratleioh,  Professor  Ramsay,  Dr.  W. 
Hittorf  and  M.  Moissan  have  been  elected 
honorary  members  of  the  German  Chemical 
Society. 

The  polling  for  the  election  of  a  member  to 
represent  the  University  of  London  in .  Parlia- 
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ment  at  last  accouDts  had  reached :  Sir  Michael 
Foster,  903  ;   Dr.  ColliDS,  662  ;   Mr.  Busk,  439. 

PBOFE880B     MAX      YON      PeTTEKKOFEB,     of 

Munich,  eminent  for  his  contributions  to 
hygiene  and  sanitation,  has  been  elected  a 
Knight  of  the  Prussian  Order  Pour  le  M6rite 
in  the  Section  of  Sciences  and  Arts. 

The  following  named  medical  gentlemen 
have  accepted  non-resident  membership  in  the 
Washington  Academy  of  Sciences  :  H.  P.  Bow- 
ditch,  R.  H.  Fitz,  Boston;  A.  Jacobi,  E.  G. 
Janeway,  T.  Mitchell  Prudden,  G.  S.  Hunt- 
ington, New  York ;  W.  W.  Keen,  Philadelphia  ; 
H.  A.  Kelley,  Wm.  Osier,  Wm.  H.  Welch, 
Wm.  S.  Halsted,  Baltimore ;  Nicholas  Senn, 
Chicago;  P.  S.  Conner,  Cincinnati. 

Db.  J.  B.  Hatgheb,  of  Princeton  Univer- 
sity, whose  appointment  to  the  curatorship  of 
paleontology  we  announced  last  week,  will 
begin  his  work  at  Pittsburg  on  March  1st. 

The  Turin  Academy  of  Sciences  has  awarded 
the  Bressa  Prize  of  10,000  lire  for  the  best 
scientific  work  published  during  the  past  four 
years  to  Professor  Ernst  Haeckel,  of  Jena. 

The  Berlin  Academy  of  Sciences  has  elected 
to  membership  Dr.  Wilhelm  v.  Branco,  profes- 
sor of  geology  and  paleontology  in  the  Uni- 
versity. 

The  Munich  Academy  has  awarded  its  great 
gold  medal  to  the  explorer,  Eugen  Wolf. 

The  Academy  of  Sciences  of  St.  Petersberg 
has  elected  Professor  Fischer  of  Berlin,  and  pro- 
fessor Boltzmann  of  Vienna,  as  corresponding 
members. 

The  University  of  Berlin  has  conferred  an 
honorary  degree  of  doctor  of  philosophy  on 
Ignaz  Stroof,  the  chemist  at  Griesheim. 

A  BUST  of  Bern  hard  von  Langenbeck,  the 
eminent  surgeon,  is  to  be  placed  in  the  great 
hall  of  the  University  of  Berlin. 

Db.  Hans  Bbuno  Gbinitz,  a  geologist  and 
paleontologist  of  distinction,  died  at  Dresden 
on  January  28th  in  his  86th  year. 

We  regret  also  to  record,  on  December  9th, 
the  death  of  Walter  Gotze,  the  botanist,  while 
on  an  ezpedition  to  German  East  Africa. 

The  Highland  Agricultural  Society  has  con- 
tributed £200  in  aid  of  Professor  E wart's  ex- 


periments on  telegony.     A  gift  of  £50  has  also 
been  promised  by  Sir  John  Gilmour. 

A  COLLECTION  of  invertebrate  fossils  irom 
Tennessee  has  recently  been  purchased  for  the 
Peabody  Museum,  Yale  University.  A  rear- 
rangement of  many  of  the  specimens  in  the 
museum  is  in  progress,  and  some  heretofore 
inaccessible  have  been  placed  on  exhibition. 
The  exhibits  are  to  be  photographed  systemat- 
ically for  an  illustrated  catalogue. 

The  collection  of  Indian  relics  which  was  on 
exhibition  at  the  Boston  Museum  for  many 
years,  has  been  presented  to  the  Peabody  Mu- 
seum of  Harvard  by  the  heirs  of  David  Kim- 
ball. The  collection  comes  from  the  Algon- 
quins,  the  Sioux,  the  Seminoles  and  the  Choc- 
taws,  and  was  made  by  the  famous  explorers, 
Lewis  and  Clark,  about  the  year  1840. 

The  trustees  of  the  Western  University  of 
Pennsylvania  have  decided  to  begin  the  erection 
of  the  new  building  of  the  Allegheny  Observa- 
tory. It  will  be  erected  in  Biver  View  Park 
and  cost  $250,000. 

The  St.  Petersberg  Institute  of  Experimental 
Medicine  has  established  a  laboratory  for  the 
study  of  plague  and  for  the  manufacture  of 
plague  serum  at  Cronstadt.  The  laboratory  is 
surrounded  on  all  sides  by  water,  so  that  it  can 
be  completely  isolated. 

The  Brooklyn  Institute  of  Arts  and  Sciences 
receives  $15,000  by  the  will  of  Joseph  C.  Hoag- 
land. 

The  President  of  the  Royal  College  of  Phys- 
icians has  announced  that  the  annual  Harveian 
Oration  would  be  delivered  by  Dr.  T.  CliflTord 
Allbutt,  regius  professor  of  physics  in  the  Uni- 
versity of  Cambridge,  that  Dr.  Archibald  Gar- 
rod  has  been  appointed  Bradshaw  Lecturer, 
and  Dr.  John  Sykes,  MrO.H.  St.  Pancras,  Mil- 
roy  Lecturer  for  the  ensuing  year  (1901). 

The  Washington  Academy  of  Sciences  an- 
nounces that  the  second  of  the  series  of  meet- 
ings for  the  exposition  of  *  Photography  as  an 
Aid  to  Research'  will  be  held  at  Columbian 
University  at  8  p.  m.,  Thursday,  February 
15th,  when  the  following  topics  will  be  pre- 
sented :  '  Photography  as  an  Aid  to  the  Study 
of  Plants,'  by  F.  V.  Coville;  'Photography  in 
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the  Study  of  Animal  Physiology  and  Pa- 
thology,' by  Dr.  D.  S.  Lamb,  and  *  Photography 
as  an  Aid  in  Medicine  and  Surgery,'  by  Dr.  W. 
C.  Borden,  U.  S.  A.  These  will  be  illustrated 
by  lantern  slides.  At  the  succeeding  meetings* 
to  be  announced  later,  the  following  topics  will 
be  presented  :  '  Photography  in  the  Study  of 
Animals  ;  in  Geographic  Research  and  Survey ; 
Oeology,  Paleontology,  Astronomy,  Physics, 
Physical  and  Criminal  Anthropology,  Eth- 
nology, Archaeology,  Literature  and  History.' 

The  School  of  Pedagogy,  New  York  Uni" 
Tersity,  has  announced  a  special  course  of  lec- 
tures on  Education,  to  be  given  on  Monday 
evenings  in  March,  as  follows :  March  5th, 
^  Physical  and  Mental  Growth  of  Children  be- 
tween the  Ages  of  Six  and  Twelve  Years,'  Pro- 
fessor Edward  B.  Shaw  ;  March  12th,  '  Educa- 
tion as  a  Scientific  Pursuit,'  Professor  Edward 
Franklin  Buchner;  March  19th,  'A  Funda- 
mental Principle  of  Mental  Development,'  Pro- 
fessor Charles  H.  Judd ;  March  26th,  <  Ethics 
as  determining  the  End  of  Education,'  Profes- 
sor Samuel  Weir. 

The  Society  of  German  Men  of  Science  and 
Physicians  will  meet  at  Aachen  from  the  17th 
to  21st  of  September  of  the  present  year. 

The  New  York  Academy  of  Sciences  will 
hold  its  annual  meeting  on  Monday  evening,  * 
February  26th.  The  program  includes  reports 
of  officers  for  past  year :  Election  of  officers, 
honorary  members,  corresponding  members  and 
fellows ;  followed  by  the  Presidential  Address, 
by  President  Henry  F.  Osborn,  entitled  'The 
Geographical  and  Faunal  Relations  of  North 
America,  Asia,  and  Europe  during  the  Tertiary 
Period.' 

The  third  annual  meeting  of  the  National 
Pure  Food  and  Drug  Congress  will  be  held  in 
Washington  on  March  '7th  and  following  days. 
The  meeting  is  regarded  as  of  special  impor- 
tance as  it  may  increase  interest  in  the  Na- 
tional Pure  Food  and  Drug  Bill  now  before 
Congress. 

An  International  Congress  of  Ethnographical 
Science  will  be  held  at  Paris  from  the  26th  of 
August  to  the  1st  of  September  of  the  present 
year.  There  will  be  seven  sections  as  follows  : 
general  ethnology,   sociology,   psychology  re- 


ligions, linguistics,  sciences  and  arts  and  de- 
scriptive ethnology.  The  president  is  M. 
Maurice  Block  and  the  general  secretary  is  M. 
Georges  Raynaud,  rue  Mouffetard  82,  Paris. 

The  fifth  annual  mid-winter  meeting  of  the 
Vermont  Botanical  Club  was  held  at  the  Uni- 
versity of  Vermont,   January  26th  and  27th 
The  officers  of  the  club  were  reelected  :  Fresi 
dent,   Ezra  Brainerd ;    vice-president,    C.    G 
Pringle ;  secretary  and  treasurer,  L.  B.  Jones 

A  BILL  has  been  introduced  into  the  Assem 
bly  of  the  State  of  New  York,  providing  for  a 
biological  station  with  the  objects  noted  in  the 
last  issue  of  this  Journal.  The  management  of 
the  institution  is  under  a  board  of  control,  con- 
sisting of  the  New  York  state  fish  culturist ; 
the  president  of  the  board  of  the  commission 
of  fisheries,  game  and  forest  of  the  state  of  New 
York;  the  president  of  the  New  York  state 
fish,  game  and  forest  league ;  the  chief  of  the 
bureau  of  nature  study  of  the  college  of  agri- 
culture of  Cornell  University  ;  and  the  director 
of  the  New  York  state  college  of  forestry,  thus 
making  the  board  of  control  to  consist  of  five 
members.  The  sum  of  $10,000  annually  is  ap- 
propriated for  the  expenses  of  the  station. 

An  account  was  quoted  from  the  London 
Tivfies  in  last  week's  issue  of  Science  of  the 
work  done  by  Italian  students  in  investigating 
malaria.  Dr.  Ronald  Boss  claims  that  he  was 
done  an  injustice,  as  he  had  anticipated  the 
Italian  investigators  in  following  out  the  life 
history  of  the  HsemamoebidsB  (the  group  of  para- 
sites of  which  the  human  varieties  cause  ma- 
larial fever)  in  mosquitoes. 

A  VERT  valuable  machine  for  cutting  minerals, 
called  a  petrotome,  invented  by  Professor  Wil- 
liam B.  Dwight,  of  Vassar  College,  has  recently 
been  made  accessible  for  general  scientific  and 
commercial  uses.  Dr.  A.  E.  Foot,  of  Phila- 
delphia, is  to  have  a  large  collection  of  minerals 
at  the  Paris  Exposition  and  will  exhibit  a  petro- 
tome  in  action,  to  illustrate  the  best  scientific 
method  of  cutting  rocks  and  precious  stones. 
Half  a  dozen  large  transparent  sections  have 
been  made  by  Professor  Dwight  to  be  sent  to 
Paris  with  the  machine.  One  of  these  is  a  fossil 
solidified  trunk  of  a  tree.  It  is  seven  and  a- 
half  inches  in  diameter  and    is  cut    so  thin 
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throughout  as  to  show  perfectly  the  microscopic 
structure  of  the  wood.  Another  specimen  is 
of  a  group  of  Bubelite  crystals  embedded  in 
Lepidolite,  and  a  third  is  a  section  of  trans- 
parent green  serpentine  five  by  two  and  a-hal^ 
inches  in  size.  A  petrotome  has  lately  been  se- 
cured by  the  Geological  Commission  of  Brazil 
and  one  by  Yale  University  for  their  scientific 
work. 

Ik  spite  of  the  prevalence  of  typhoid  fever  in 
Philadelphia  the  death  rate  is  lower  than  usual. 
The  Bureau  of  Health  has  given  out  the  follow- 
ing figures  for  the  past  twelve  years: 

Deaths.    Bate  per  1000. 

1888 20,372  20.04 

1889 20,536  19.74 

1890 21,730  20.76 

1891 23,367  21.86 

1892 24,305  22.26 

1893 .23,666  21.20 

1894 .22,680  19.90 

1895 .23.796  20.44 

1896 23,892  20.17 

1897 .22,736  18.72 

1898 .23,790  19.18 

1899 23,796  18.78 

By  a  recent  decree  of  the  Russian  Minister  of 
Education  the  admission  of  first-year  students 
by  the  several  medical  faculties  throughout  the 
empire  is  restricted  to  a  fixed  number.  The 
University  of  Moscow  is  limited  to  250,  Kieff 
to  200,  Charkow  to  175,  Dorpat  to  150,  Warsaw 
to  100,  Tomsk  to  1:20,  and  Kasan  to  100.  The 
total  number  of  first-year  medical  students  in 
Bassia  must  therefore  not  exceed  1095.  This 
number  does  not  include  the  students  of  the 
St.  Petersberg  Medico- Military  Academy,  which 
may  admit  250  first-year  students. 

AccoRDiNa  to  the  Publishers^  Weekly^  there 
were  last  year  published  in  the  United  States 
176  books  in  the  sciences  as  compared  with  148 
in  1898.  These  numbers  do  not,  however,  in- 
clade  educational  or  medical  books,  or  books  in 
the  *  useful  arts.' 

At  a  special  meeting  of  the  London  Chemical 
Sodety  of  London,  Professor  T.  E.  Thorp, 
P.B.S.,  gave  a  memorial  lecture  in  honor  of 
Victor  Meyer.  He  said,  according  to  the  re- 
port in  the  London  Times,  that  as  a  friend 
of  nearly  30  years'  standing,  and  as  one  who 


studied  with  him  under  Bunsen,  he  had  ac- 
ceded to  the  request  of  the  council  to  record  its 
appreciation  of  the  remarkable  services  rendered 
by  Meyer  to  the  science  he  cultivated  with  such 
assiduity  and  success.  After  an  account  of 
Meyer  in  his  student  days  at  Heidelberg  and 
of  his  work  as  one  of  Bunsen 's  assistants,  the 
lecturer  told  how  in  1868  he  entered  Baeyer's 
laboratory  in  Berlin,  where  his  success  as  a 
private  teacher  procured  him  the  position  of 
assistant  to  Fehling  at  the  Stuttgart  Polytech- 
nic. There  he  made  one  or  two  important  dis- 
coveries, but  in  less  than  a  year  he  was  called, 
when  barely  24  years  of  age,  to  succeed  Wis- 
licenus  at  Zurich.  His  13  years'  stay  there 
constituted  the  most  fruitful  and  brilliant 
period  of  his  career,  and  before  its  close  he 
had  brought  himself  within  the  foremost  rank 
of  contemporary  investigators.  Some  idea  of 
his  power  of  work  and  of  the  stimulus  he  gave 
to  others  might  be  gleaned  from  the  fact  that 
during  that  period  the  Zurich  Laboratory  gave 
close  on  130  papers  and  memoirs  to  chemical 
literature.  It  was  at  Zurich,  too,  that  he  de- 
vised his  various  methods  of  determining  vapor 
densities  and  carried  out  some  of  his  work  on 
the  dissociation  of  the  halogens.  Pyrochemical 
problems  always  interested  him,  and  he  ex- 
pressed the  belief  that  a  new  chemistry  with  new 
and  undreamt-of  discoveries  would  disclose  itself 
when  vessels  were  obtained  capable  of  bearing 
temperatures  at  which  meter  could  no  longer 
exist  and  oxyhydrogen  gas  became  an  unin- 
flammable  mixture.  In  1882,  when  continuing 
a  series  of  University  lectures  on  benzene  deri- 
vations which  had  been  interrupted  by  his 
friend  Weith's  death,  he  made  what  was,  per- 
haps, his  most  brilliant  discovery,  that  of  thio- 
phen,  and  within  about  six  months  of  his  first 
observation  he  was  in  a  position  to  show  by 
actual  preparations '  that  its  chemistry  was 
hardly  less  extensive  than  that  of  benzene 
itself.  On  the  death  of  Hubner  he  was  called 
to  Gottingen,  and  in  1888  to  Heidelberg,  as 
successor  to  Bunsen,  with  the  coveted  title  of 
Qeheimrath  and  the  promise  of  a  new  and  en- 
larged laboratory.  In  conjunction  with  a  num- 
ber of  his  pupils  he  there  began  the  investiga- 
tion of  the  conditions  determining  both  the 
gradual  and  explosive  combustion  of  gaseous 
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mixtures,  and  in  1892  with  Wachter  he  an- 
nounced the  existence  of  the  iodoso-oompounds, 
the  study  of  which  led  to  the  discovery  of  the 
remarkable  substances  known,  as  the  iodonium 
bases.  The  formation  and  electrolysis  of  ethe- 
real salts  of  aromatic  acids  occupied  him  from 
1894  up  to  the  year  of  his  death,  which  took 
place  at  the  age  of  49  on  August  8,  1897.  To 
the  literature  of  chemistry,  either  alone  or  in 
conjunction  with  his  pupils,  he  contributed  over 
300  memoirs  and  papers.  As  the  director  of  a 
large  chemical  laboratory  and  as  a  laboratory 
teacher  he  worthily  followed  in  the  footsteps  of 
Bunsen.  He  was  an  admirable  lecturer,  clear 
and  vigorous,  while  as  a  teacher  he  had  a 
wonderful  power  of  infusing  enthusiasm  into 
his  students.  His  literary  ability,  combined 
with  his  faculty  of  exposition,  made  him  an  ad- 
mirable writer  of  popular  science  articles. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

Mrs.  Thomas  McKean  has  given  $250,000 
to  the  University  of  Pennsylvania  towards  the 
cost  of  the  new  Law  School  building. 

Boston  University  receives  $50,000  by  the 
will  of  O.  H.  Durrell,  of  East  Cambridge,  Mass. 

A  HALF  million  dollars  will  be  distributed  by 
Dr.  D.  K.  Pearsons  of  Chicago,  beginning 
March  1st,  among  fourteen  colleges  throughout 
the  United  States.  Most  of  the  donations  are 
made  on  condition  that  the  colleges  raise  a  cer- 
tain amount,  generally  $50,000,  or  an  amount 
equal  to  the  gift,  within  a  given  time.  The 
first  college  to  claim  its  proportion  of  the  $500- 
000  is  Mount  Holyoke  College,  South  Hadley. 
This  college  receives  $50,000,  and  the  gift  will 
be  made  March  1st.  Some  of  the  other  colleges 
to  become  beneficiaries  of  Dr.  Pearson's  phi- 
lanthropy are  Yankton  College,  South  Dakota  ; 
Berea  College,  Berea,  Ky.;  Colorado  College, 
Colorado  Springs,  Col.,  and  McKenzie  College 
Lebanon,  111.,  which  will  receive  $50,000. 
Each  has  received  a  former  gift  from  Dr.  Pear- 
sons. Dr.  Pearsons  has  already  given  $2,500,- 
000  to  the  cause  of  education. 

The  Baltimore  Association  for  the  Promotion 
of  the  University  Education  of  Women  is  pre- 
pared to  offer  a  foreign  fellowship  of  the  value 
of  $500  for  the  year  1900-1901.     Preference 


will  be  given  in  the  award  of  this  fellowship  to 
women  from  Maryland,  or  women  who  have 
identified  themselves  with  educational  interests 
in  Maryland. 

A  SCHOOL  of  forestry  will '  be  established  at 
Yale  University  under  the  Sheffield  Scientific 
School.  It  will  occupy  the  house  left  to  the 
University  by  the  late  Professor  Marsh. 

The  proposed  changes  in  the  examinations 
for  the  Mathematical  Tripos  at  Cambridge, 
abolishing  the  order  of  Merit  and  the  Senior 
Wrangler,  have  been  defeated  in  the  Senate  by 
a  vote  of  152-139. 

Plans  are  being  made  for  the  establish ment 
of  a  school  for  scientific  instruction  and  prac- 
tical training  in  agriculture  and  horticulture, 
to  be  situated  at  Chappaqua,  33  miles  from 
New  York  city.  The  students  would  attend 
lectures  and  do  work  in  the  New  York  Botan- 
ical Gktrden,  which  is  easily  accessible. 

It  is  reported  in  the  daily  papers  that  Mr. 
Alexis  E.  Frye,  superintendent  of  schools  in 
Cuba,  is  arranging  for  a  number  of  Cuban 
teachers  to  attend  the  Harvard  summer  school. 

It  is  announced  that  Rear  Admiral  William 
Sampson  has  been  offered  and  has  declined  the 
presidency  of  the  Massachusetts  Institute  of 
Technology. 

Dr.  Samuel  J.  Babnett,  professor  of  physics 
in  Colorado  College,  has  been  appointed  as- 
sistant professor  of  physics  in  the  Leland  Stan- 
ford, Jr.  University. 

Dr.  Edward  Lewis  Stevens,  B.A.  (La. 
State  University),  Ph.D.  (New  York  Univer- 
sity), has  been  appointed  president  of  the  newly 
established  Louisiana  State  Industrial  School. 

Dr.  W.  Wibn,  professor  of  physics  at  the 
University  of  Giesen,  has  been  called  to  Wurz- 
berg,  and  Dr.  Ludwig  Knor  of  Jena,  has  been 
called  to  the  professorship  in  chemistry  in  the 
University  of  Freiburg,  i.  B.  Dr.  Winkler  has 
been  made  assistant  professor  of  agriculture  in 
the  Agricultural  Station  at  Vienna,  and  Dr.  F. 
R.  Kjellmann,  professor  of  botany  in  the  Uni- 
versity of  Upsala.  Dr.  Ebermeyer,  professor 
of  agriculture  and  meteorology  at  Munich,  has 
retired. 
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PSYCHOLOGY  AND  SOCIAL  PBACTICE* 

In  comiDg  before  yea  I  had  hoped  to  deal 
with  the  problem  of  the  relation  of  psychol- 
ogy to  the  social  sciences — and  through 
them  to  social  practice,  to  life  itself.  Nat- 
urally, in  anticipation;  I  had  conceived  a 
systematic  exposition  of  fundamental  prin- 
ciples covering  the  whole  ground,  and  giv- 
ing every  factor  its  due  rating  and  position. 
That  discussion  is  not  ready  to-day.  I  am 
loath,  however,  completely  to  withdraw 
from  the  subject,  especially  as  there  hap- 
pens to  be  a  certain  phase  of  it  with  which 
I  have  been  more  or  less  practically  occu- 
pied within  the  last  few  years.  I  have  in 
mind  the  relation  of  Psychology  to  Educa- 
tion. Since  education  is  primarily  a  social 
affair,  and  since  educational  science  is  first 
of  all  a  social  science,  we  have  here  a  sec- 
tion of  the  whole  field.  In  some  respects 
there  may  be  an  advantage  in  approaching 
the  more  comprehensive  question  through 
the  medium  of  one  of  its  special  cases.  The 
absence  of  elaborated  and  coherent  views 
may  be  made  up  for  by  a  background  of  ex- 
perience, which  shall  check  the  projective 
power  of  reflective  abstraction,  and  secure 
a  translation  of  large  words  and  ideas  into 
specific  images.  This  special  territory, 
moreover,  may  be  such  as  to  afford  both 
sign-posts  and  broad  avenues  to  the  larger 

*  Addreas  of  the  President  of  the  American  Psjoho- 
logical  Association,  New  Haven  meeting,  December, 
1899. 


322 


JSCJOENCK 


[N.  S.  Vol.  XI.  No.  270. 


sphere — the  place  of  psj'chology  among  the 
social  sciences.  Because  I  anticipate  such 
an  outcome,  and  because  I  shall  make  a 
survey  of  the  broad  field  from  the  special 
standpoint  taken,  I  make  no  apology  for 
presenting  this  discussion  to  an  Associa* 
tion  of  Psychologists  rather  than  to  a  gath- 
ering of  educators. 

In  dealing  with  this  particular  questioa, 
it  is  impossible  not  to  have  in  mind  the 
brilliant  and  effective  discourses  recently 
published  by  my  predecessor  in  this  chair. 
I  shall  accordingly  make  free  to  refer  to 
points,  and  at  times  to  words,  in  his  treat- 
ment of  the  matter.  Yet,  as  perhaps  I 
hardly  need  say,  it  is  a  problem  of  the  most 
fundamental  importance  for  both  psychology 
and  social  theory  that  I  wish  to  discuss,  not 
any  particular  book  or  article.  Indeed  with 
much  of  what  Dr.  Miinsterberg  says  about 
the  uselessness  and  the  danger  for  the  teacher 
of  miscellaneous  scraps  of  child  study,  of 
unorganized  information  regarding  the  nerv- 
ous system,  and  of  crude  and  uninterpreted 
results  of  laboratory  experiment,  I  am  in 
full  agreement.  It  is  doubtless  necessary 
to  protest  against  a  hasty  and  violent  bolt- 
ing of  psychological  facts  and  principles 
which,  of  necessity,  destroys  their  scientific 
form«  It  is  necessary  to  point  out  the  need 
of  a  preliminary  working  over  of  psycho- 
logical material  adapting  it  to  the  needs 
of  education.  But  these  are  minor  points. 
The  main  point  is  whether  the  standpoint 
of  psychological  science,  as  a  study  of 
mechanism,  is  indifferent  and  opposed  to 
the  demands  of  education  with  its  free  in- 
terplay of  personalities  in  their  vital  atti- 
tudes and  aims. 

I. 

The  school  practice  of  to-day  has  a  defi- 
nite psychological  basis.  Teachers  are  al- 
ready possessed  by  specific  psychological 
assumptions  which  control  their  theory  and 
their  practice.  The  greatest  obstacle  to  the 
introduction  of  certain  educational  reforms 


is  precisely  the  permeating  persistence  of 
the  underlying  psychological  creed.  Traced 
back  to  its  psychological  ultimates,  there 
are  two  controlling  bases  of  existing  methods 
of  instruction.  One  is  the  assumption  of  a 
fundamental  distinction  between  child  psy- 
chology and  the  adult  psychology  where,  in 
reality,  identity  reigns  ;  viz.:  in  the  region 
of  the  motives  and  conditions  which  make 
for  mental  power.  The  other  is  the  assump- 
tion of  likeness  where  marked  difiference  is 
the  feature  most  significant  for  educational 
purposes ;  I  mean  the  specialization  of  aims 
and  habits  in  the  adult,  compared  with  the 
absence  of  specialization  in  the  child,  and 
the  connection  of  undififerentiated  status 
with  the  full  and  free  growth  of  the  child. 
The  adult  is  primarily  a  person  with  a 
certain  calling  and  position  in  life.  These 
devolve  upon  him  certain  specific  responsi- 
bilities which  he  has  to  meet,  and  call  into 
play  certain  formed  habits.  The  child  is 
primarily  one  whose  calling  is  growth.  He 
is  concerned  with  arriving  at  specific  ends 
and  purposes — instead  of  having  a  general 
framework  already  developed.  He  is  en- 
gaged in  forming  habits  rather  than  in  defi- 
nitely utilizing  those  already  formed.  Con- 
sequently he  is  absorbed  in  getting  that  all 
around  contact  with  persons  and  things, 
that  range  of  acquaintance  with  the  physical 
and  ideal  factors  of  life,  which  shall  afford 
the  background  and  material  for  the  spec- 
ialized aims  and  pursuits  of  later  life.  He 
is,  or  should  be,  busy  in  the  formation  of  a 
flexible  variety  of  habits  whose  sole  im- 
mediate criterion  is  their  relation  to  full 
growth,  rather  than  in  acquiring  certain 
skills  whose  value  is  measured  by  their 
reference  to  specialized  technical  accom- 
plishments. This  is  the  radical  psycho- 
logical and  biological  distinction,  I  take 
it,  between  the  child  and  the  adult.  It  is 
because  of  this  distinction  that  children 
are  neither  physiologically  nor  mentally  de- 
scribable  as  kittle  men  and  women.' 
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The  full  recognition  of  this  distinction 
means  of  coarse  the  selection  and  arrange- 
ment of  all  school  materials  and  methods 
for  the  facilitation  of  fall  normal  growth, 
trusting  to  the  resalt  in  growth  to  provide 
the  inetrnmentalities  of  later  specialized 
adaptation.  If  education  means  the  period 
of  prolonged  infancy,  it  means  nothing  less 
than  this.  But  look  at  our  school  system 
and  ask  whether  the  3  R's  are  taught, 
either  as  to  subject  matter  or  as  to  method, 
with  reference  to  growth,  to  its  present 
demands  and  opportunities;  or  as  techni- 
cal acquisitions  which  are  to  be  needed 
in  the  specialized  life  of  the  adult.  Ask 
the  same  questions  about  geography,  gram- 
mar and  history.  The  gap  between  psy- 
chological theory  and  the  existing  school 
practice  becomes  painfully  apparent.  We 
readily  realize  the  extent  to  which  the 
present  school  system  is  dominated  by 
carrying  over  into  child  life  a  standpoint 
and  method  which  are  significant  in  the 
psychology  of  the  adult. 

The  narrow  scope  of  the  traditional  ele- 
mentary curriculum,  the  premature  and  ex- 
cessive use  of  logical  analytic  methods,  the 
assumption  of  ready-made  faculties  of  ob- 
servation, memory,  attention,  etc.,  which 
can  be  brought  into  play  if  only  the  child 
chooses  to  do  so,  the  ideal  of  formal  dis- 
cipline— ^all  these  find  a  large  measure  of 
their  explanation  in  neglect  of  just  this  psy- 
chological distinction  between  the  child  and 
the  adult.     The  hold  of  these  affairs  upon 
the  school  is  so  fixed  that  it  is  impossible 
to  shake  it  in  any  fundamental  way,  ex- 
cepting by  a  thorough  appreciation  of  the 
actual  psychology  of  the  case.    This  appre- 
ciation cannot  be  confined  to  the  educa- 
tional leaders  and  theorists.    No  individual 
instructor  can  be  sincere  and  whole  hearted, 
to  say  nothing  of  intelligent,  in  carrying 
into  effect  the  needed  reforms,  save  as  he 
genuinely  understands  the  scientific  basis 
and  necessity  of  the  change. 


But  in  another  direction  there  is  the 
assumption   of  a  fundamental  difference : 
Namely,  as  to  the  conditions  which  secure 
intellectual  and  moral  progress  and  power.* 
No  one  seriously  questions  that,  with  an 
adult,  power    and    control    are    obtained 
through  realization  of  personal  ends  and 
problems,    through    personal    selection  of 
means  and  materials  which  are  relevant, 
and  through  personal  adaptation  and  ap- 
plication of  what  is  thus  selected,  together 
with  whatever  of  experimentation  and  of 
testing  is  involved  in  this  effort.     Practi- 
cally every  one  of  these  three  conditions  of 
increase  in  power  for  the  adult  is  denied  for 
the  child.     For  him  problems  and  aims  are 
determined  by  another  mind.     For  him  the 
material  that  is  relevant  and  irrelevant  is 
selected  in  advance  by  another  mind.    And, 
upon  the  whole,  there  is  such  an  attempt 
to  teach  him  a  ready-made  method  for  apply" 
ing  his  material  to  the  solution  of  his  prob- 
lems, or  the  reaching  of  his  ends  that  the 
factor  of  experimentation  is  reduced  to  the 
minimum.    With  the  adult  we  unquestion- 
ingly  assume  that  an  attitude  of  personal  in- 
quiry, based  upon  the  possession  of  a  problem 
which  interests  and  absorbs,  is  a  necessary 
precondition  of  mental  growth.    With  the 
child  we  assume  that  the  precondition  is 
rather  the  willing  disposition  which  makes 
him  ready  to  submit  to  any  problem  and 
material  presented  from  without.     Alert- 
ness is  our  ideal  in  one  case ;  docility  in  the 
other.     With  one,  we  assume  that  power  of 
attention  develops  in  dealing  with  problems 
which  make  a  personal  appeal,  and  through 
personal  responsibility  for  determining  what 
is  relevant.     With   the  other  we  provide 
next  to  no  opportunities  for  the  evolution 
of  problems  out  of  immediate  experience, 
and  allow  next  to  no  free  mental  play  for 
selecting,  assorting  and  adapting  the  ex- 

^I  owe  this  point  specifically  (as  well  as  others 
more  generally)  to  my  friend  and  colleague,  Mis. 
Ella  Flagg  Young. 
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perienoes  and  ideas  that  make  for  their 
eolation.  How  profound  a  revolotion  in 
the  position  and  servioe  of  text-book  and 
teacher,  and  in  methods  of  instruction  de- 
pending therefrom,  would  be  effected  by 
a  sincere  recognition  of  the  psychological 
identity  of  child  and  adult  in  these  respects 
can  with  difficulty  be  realized. 

Here  again  it  is  not  enough  that  the  edu- 
cational commanders  should  be  aware  of 
the  correct  educational  psychology.  The 
rank  and  file,  just  because  they  are  persons 
dealing  with  persons,  must  have  a  sufficient 
grounding  in  the  psychology  of  the  matter 
to  realize  the  necessity  and  the  significance 
of  what  they  are  doing.  Any  reform  insti- 
tuted without  such  conviction  on  the  part 
of  those  who  have  to  carry  it  into  effect 
would  never  be  undertaken  in  good  faith, 
nor  in  the  spirit  which  its  ideal  inevitably 
demands ;  consequently  it  could  lead  only 
to  disaster. 

At  this  point,  however,  the  issue  defines 
itself,  somewhat  more  narrowly.  It  may 
be  true,  it  is  true,  we  are  told,  that  some 
should  take  hold  of  psychological  methods 
and  conclusions,  and  organize  them  with 
reference  to  the  assistance  which  they  may 
give  to  the  cause  of  education.  But  this  is 
not  the  work  of  the  teacher.  It  belongs  to 
the  general  educational  theorist — ^the  mid- 
dleman between  the  psychologist  and  the 
educational  practitioner.  He  should  put 
the  matter  into  such  shape  that  the  teacher 
may  take  the  net  results  in  the  form  of 
advice  and  rules  for  action ;  but  the  teacher 
who  comes  in  contact  with  the  living  per- 
sonalities must  not  assume  the  psycholog- 
ical attitude.  If  he  does  he  reduces  persons 
to  objects,  and  thereby  distorts,  or  rather 
destroys,  the  ethical  relationship  which  is 
the  vital  nerve  of  instruction  {Psychology 
and  lAJey  p.  122,  and  pp.  136-138). 

That  there  is  some  legitimate  division 
of  labor  between  the  general  educational 
theorist  and  the  actual  instructor,  there  is 


of  course  no  doubt.  As  a  rule,  it  will  not 
be  the  one  actively  employed  in  instruction 
who  will  be  most  conscious  of  the  psycho- 
logical basis  and  equivalents  of  the  educa- 
tional work,  nor  most  occupied  in  finding 
the  pedagogical  rendering  of  psycholc^ical 
facts  and  principles.  Of  necessity,  the 
stress  of  interest  will  be  elsewhere.  But 
we  have  already  found  reason  for  question- 
ing the  possibility  of  making  the  somewhat 
different  direction  of  interest  into  a  rigid 
dualism  of  a  legislative  class  on  one  side 
and  an  obedient  subject  class  on  the  other. 
Can  the  teacher  ever  receive  'obligatory 
prescriptions '?  Can  he  receive  from  another 
a  statement  of  the  means  by  which  be  is  to 
reach  his  ends,  and  not  become  hopelessly 
servile  in  his  attitude?  Would  not  such 
a  result  be  even  worse  than  the  existing 
mixture  of  empiricism  and  inspiration  ? — 
just  because  it  would  forever  fossilize  the 
empirical  element  and  dispel  the  inspira- 
tion which  'now  quickens  routine.  Oan  a 
passive,  receptive  attitude  on  the  part  of 
the  instructor  (suggesting  the  soldier  await- 
ing orders  from  a  commanding  general)  be 
avoided,  unless  the  teacher,  as  a  student  of 
psychology,  himself  sees  the  reasons  and 
import  of  the  suggestions  and  rules  that  are 
proffered  him  ? 

I  quote  a  passage  that  seems  of  signifi- 
cance :  '^  Do  we  not  lay  a  special  linking 
science  everywhere  else  between  the  theory 
and  practical  work  ?  We  have  engineering 
between  physics  and  the  practical  working- 
men  in  the  mills ;  we  have  a  scientific  med- 
icine between  the  natural  science  and  the 
physician"  (p.  138).  The  sentences  sug- 
gest in  an  almost  startling  way,  that  the 
real  essence  of  the  problem  is  found  in  an 
organic  connection  between  the  two  extreme 
terms — between  the  theorist  and  the  prac- 
tical worker — through  the  medium  of  the 
linking  science.  The  decisive  matter  is  the 
extent  to  which  the  ideas  of  the  theorist 
actually  project  themselves,  through  the 
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kind  o£SoeB  of  the  middle  man,  into  the 
consciousness  of  the  practitioner.    It  is  the 
participation  by  the  practical  man  in  the 
theory,  through  the  agency  of  the  linking 
science,  that  determines  at  once  the  effec- 
tiveness of  the  work  done,  and  the  moral 
freedom  and  personal  development  of  the 
one  engaged  in  it.    It  is  because  the  physi- 
cian no  longer  follows  rules,  which,  however 
rational  in  themselves,  are  yet  arbitrary  to 
him  (because  grounded  in  principles  that 
he  does  not  understand),  that  his  work  is 
becoming  liberal,  attaining  the  dignity  of  a 
profession,  instead  of  remaining  a  mixture 
of  empiricism  and  quackery.     It  is  because, 
alas,  engineering  makes  only  a  formal  and 
not  a  real  connection  between  physics  and 
the  practical  workingmen  in  the  mills,  that 
oar  industrial  problem  is  an  ethical  problem 
of  the  most  serious  kind.     The  question  of 
the  amount  of  wages  the  laborer  receives, 
of  the  purchasing  value  of  this  wage,  of  the 
hours  and  conditions  of  labor,  are,  after  all, 
secondary.     The  problem  primarily  roots  in 
the  fact  that  the  mediating  science  does  not 
connect  with  his  consciousness,  but  merely 
with  his   outward  actions.     He  does  not 
appreciate  the  significance  and  bearing  of 
what  he  does  ;  and  he  does  not  perform  his 
work  becaase  of  sharing  in  a  larger  scien- 
tific and  social  consciousness.     If  he  did, 
he  would  be  free.     All  other  proper  ac- 
companiments of  wage,  and  hours,  healthful 
and  inspiring  conditions  would  be  added 
unto  him,  because  he  would  have  entered 
into  the  ethical  kingdom.    Shall  we  seek 
analogy   with  the  teacher's  calling  in  the 
workingmen  in  the  mill,  or  in  the  scientific 
physician  ? 

It  is  quite  likely  that  I  shall  be  reminded 
that  I  am  overlooking  an  essential  differ- 
ence. The  physician,  it  will  be  said,  is 
dealing  with  a  body  which  either  is  in 
itself  a  pnre  object,  a  causal  interplay  of 
anatomical  elements,  or  is  something  which 
lends  itself  naturally  and  without  essential 


loss  to  treatment  from  this  point  of  view  ; 
while  the  case  is  quite  different  in  the  ma- 
terial with  which  the  teacher  deals.  Here 
is  personality,  which  is  destroyed  when  re- 
garded as  an  object.  But  the  gap  is  not  so 
pronounced  nor  so  serious  as  this  objection 
implies.  The  physician  after  all  is  not 
dealing  with  a  lifeless  body  ;  with  a  simple 
anatomical  structure,  or  interplay  of  me- 
chanical elements.  Life  functions,  active 
operations,  are  the  reality  which  confront 
him.  We  do  not  have  to  go  back  many 
centuries  in  the  history  of  medicine  to  find 
a  time  when  the  physician  attempted  to 
deal  with  these  functions  directly  and  im- 
mediately. They  were  so  overpoweringly 
present,  they  forced  themselves  upon  him 
so  obviously  and  so  constantly  that  he  had 
no  resource  save  a  mixture  of  magic  and 
empiricism  :  magic,  so  far  as  he  followed 
methods  derived  from  uncritical  analogy, 
or  from  purely  general  speculation  on  the 
universe  and  life ;  empiricism,  so  long  as  he 
just  followed  procedures  which  had  been 
found  helpful  before  in  cases  which  some- 
what resembled  the  present.  We  have 
only  to  trace  the  intervening  history  of 
medicine  to  appreciate  that  it  is  precisely 
the  ability  to  state  function  in  terms  of 
structure,  to  reduce  life  in  its  active  op- 
erations to  terms  of  a  causal  mechanism, 
which  has  taken  the  medical  calling  out  of 
this  dependence  upon  a  vibration  between 
superstition  and  routine.  Progress  has 
come  by  taking  what  is  really  an  activity 
as  if  it  were  only  an  object.  It  is  the  ca- 
pacity to  effect  this  transformation  of  life 
activity  which  measures  both  the  scientific 
character  of  the  physician's  procedure  and 
his  practical  control,  the  certainty  and  effi- 
cacy of  what  he,  as  a  living  man,  does  in 
relation  to  some  other  living  man. 

It  is  an  old  story,  however,  that  we  must 
not  content  ourselves  with  analogies.  We 
must  find  some  specific  reason  in  the  prin- 
ciples of  the  teacher's  own  activities  for 


326 


SCIENCE. 


[N.  S.   VOK  XI.   No.  27a 


believing  that  psychology — the  ability  to 
transform  a  living  personality  into  an  ob- 
jective mechanism  for  the  time  being — is 
not  merely  an  incidental  help,  but  an  or- 
ganic necessity.  Upon  the  whole,  the  best 
efforts  of  teachers  at  present  are  partly 
paralyzed,  partly  distorted,  and  partly  ren- 
dered Tutile  precisely  from  the  fact  that 
they  are  in  such  immediate  contact  with 
sheer,  unanalyzed  personality.  The  rela- 
tion is  such  a  purely  ethical  and  personal 
one  that  the  teacher  cannot  get  enough 
outside  the  situation  to  handle  it  intelli- 
gently and  effectively.  He  is  in  precisely 
the  condition  in  which  the  physician  was 
when  he  had  no  recourse  save  to  deal  with 
health  as  entity  or  force  on  one  side,  and 
disease  as  opposing  agency  or  invading  in- 
flnence  upon  the  other.  The  teacher  reacts 
en  bloc,  in  a  gross  wholesale  way,  to  some- 
thing which  he  takes  in  an  equally  unde- 
fined and  total  way  in  the  child.  It  is  the 
inability  to  regard,  upon  occasion,  both 
himself  and  the  child  as  just  objects  work- 
ing upon  each  other  in  specific  ways  that 
compels  him  to  resort  to  purely  arbitrary 
measures,  to  fall  back  upon  mere  routine 
traditions  of  school  teaching,  or  to  fly  to 
the  latest  fad  of  pedagogical  theorists — ^the 
latest  panacea  peddled  out  in  school  jour- 
nals or  teachers'  institutes — just  as  the  old 
physician  relied  upon  his  magic  formula. 

I  repeat,  it  is  the  fundamental  weakness 
of  our  teaching  force  to-day  (putting  aside 
teachers  who  are  actually  incompetent  by 
reason  either  of  wrong  motives  or  inad- 
equate preparation),  that  they  react  in 
gross  to  the  child's  exhibitions  in  gross 
without  analyzing  them  into  their  detailed 
and  constituent  elements.  If  the  child  is 
angry,  he  is  dealt  with  simply  as  an  angry 
being  ;  anger  is  an  entity,  a  force,  not  a 
symptom.  If  a  child  is  inattentive,  this 
again  is  treated  as  a  mere  case  of  refusal  to 
use  the  faculty  or  function  of  attention,  of 
sheer  unwillingness  to  act.    Teachers  tell 


you  that  a  child  is  careless  or  inattentive  in 
the  same  final  way  in  which  they  wonld 
tell  yon  that  a  piece  of  paper  is  white.  It 
is  just  a  fact,  and  that  is  all  there  is  of  it 
Kow  it  is  only  through  some  recognition  of 
attention  as  a  mechanism,  some  awareness 
of  the  interplay  of  sensations,  images  and 
motor  impulses  which  constitute  it  as  an 
objective  fact  that  the  teacher  can  deal 
effectively  with  attention  as  a  function. 
And,  of  course,  the  same  is  true  of  memory, 
quick  and  useful  observation,  good  judg- 
ment and  all  the  other  practical  powers  the 
teacher  is  attempting  to  cultivate. 

Consideration  of  the  abstract  concepts  of 
mechanism  and  personality  is  important. 
Too  much  preoccupation  with  them  in  a 
general  fashion,  however,  without  transla- 
tion into  relevant  imagery  of  actual  condi- 
tions is  likely  to  give  rise  to  unreal  difi&cnl- 
ties.  The  ethical  personality  does  not  go 
to  school  naked,  it  takes  with  it  the  body  as 
the  instrument  through  which  all  influences 
reach  it,  and  through  control  of  which  its 
ideas  are  both  elaborated  and  expressed. 
The  teacher  does  not  deal  with  personality 
at  large,  but  as  expressed  in  intellectual 
and  practical  impulses  and  habits.  The 
ethical  personality  is  not  formed — ^it  is 
forming.  The  teacher  must  provide  stimuli 
leading  to  the  t  equipment  of  personality 
with  active  habits  and  interests.  When 
we  consider  the  problem  of  forming  habits 
and  interests  we  find  ourselves  at  once  con- 
fronted with  matters  of  this  sort:  What 
stimuli  shall  be  presented  to  the  sense  or- 
gans and  how  ?  What  stable  complexes  of 
associations  shall  be  organized?  What 
motor  impulses  shall  be  evoked,  and  to 
what  extent  ?  How  shall  they  be  induced 
in  such  a  way  as  to  bring  favorable  stimuli 
under  greater  control,  and  to  lessen  the  dan- 
ger of  excitation  from  undesirable  stimuli  ? 
In  a  word,  the  teacher  is  dealing  with  the 
psychical  factors  that  are  concerned  with 
furtherance  of  certain  habits,  and  the  in- 
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hibition  of  others — habits  intellectaal,  habits 
emotional,  habits  in  overt  action. 

Moreover,  all  the  instruments  and  ma- 
terials with  which  the  teacher  deals  mast 
be  considered  as  psychical  stimuli.  Bach 
consideration  involves  of  necessity,  a  knowl- 
edge of  their  reciprocal  reactions — of  what 
goes  by  the  name  of  causal  mechanism. 
The  introduction  of  certain  changes  into  a 
net-work  of  associations,  the  reinforcement 
of  certain  sensori-motor  connections,  the 
weakening  or  displacingof  others — this  is  the 
psychological  rendering  of  thegreater  part  of 
the  teacher's  actual  business.  It  is  not  that 
one  teacher  employs  mechanical  consider- 
ations, and  that  the  other  does  not,  appeal- 
ing to  higher  ends  ;  it  is  that  one  does  not 
know  his  mechanism,  and  consequently  acts 
servilely,  superstitiously  and  blindly,  while 
the  other,  knowing  what  he  is  about,  acts 
freely,  clearly  and  effectively.* 

The  same  thing  is  true  on  the  side  of 
materials  of  instruction — ^the  school  studies. 
No  amount  of  exaltation  of  teleological  per- 
sonality (however  true,  and  however  neces- 
sary the  emphasis),  can  disguise  from  us  the 
&ct  that  instruction  is  an  affair  of  bring- 
ing a  child  into  intimate  relations  with 
concrete  objects,  positive  facts,  definite 
ideas  and  specific  symbols.  The  symbols 
are  objective  things  in  arithmetic,  reading 
and  writing.  The  ideas  are  truths  of  his- 
tory and  of  science.  The  facts  are  derived 
from  such  sx>ecific  disciplines  as  geography 
and  language,  botany  and  astronomy.  To 
suppose  that  by  some  influence  of  pure  per- 
sonality upon  pure  personality,  conjoined 
with  a  knowledge  of  rules  formulated  by  an 
educational  theorist,  an  effective  interplay 
of  this  body  of  physical  and  ideal  objects 

*  That  some  teaohera  get  their  peyohology  by  in- 
itinct  more  effectively  than  others  by  any  amount  of 
lefleetiye  stndy  may  he  nnreeervedly  stated.  It  la 
not  a  qaestion  of  manufaotxiring  teachere,  hut  of  rein- 
foToing  and  enlightening  thoee  who  have  a  right  to 


with  the  life  of  the  child  can  be  effective,  is, 
I  submit,  nothing  but  an  appeal  to  magic, 
plus  dependence  upon  servile  routine.  Sym- 
bols in  reading  and  writing  and  number, 
are  both  in  themselves,  and  in  the  way  in 
which  they  stand  for  ideas,  elements  in  a 
mechanism  which  has  to  be  rendered  opera- 
tive within  the  child.  To  bring  about  this 
influence  in  the  most  helpful  and  econom- 
ical way,  in  the  most  fruitful  and  liberating 
way,  is  absolutely  impossible  save  as  the 
teacher  has  some  power  to  transmute  sym- 
bols and  contents  into  their  working  psych- 
ical equivalents :  and  save  as  he  also  has 
the  power  to  see  what  it  is  in  the  child,  as 
a  psychical  mechanism,  that  affords  maxi- 
mum leverage. 

Probably  I  shall  now  hear  that  at  pres- 
ent the  danger  is  not  of  dealing  with  acts 
and  persons  in  a  gross,  arbitrary  way,  but 
(so  far  as  what  is  called  new  education 
is  concerned)  in  treating  the  children  too 
much  as  mechanism,  and  consequently  seek- 
ing for  all  kinds  of  stimuli  to  stir  and 
attract — that,  in  a  word,  the  tendency  to 
reduce  instruction  to  a  merely  agreeable 
thing,  weakening  the  child's  personality 
and  indulging  his  mere  love  of  excitement 
and  pleasure,  is  precisely  the  result  of  tak- 
ing the  psycho-mechanical  point  of  view. 
I  welcome  the  objection  for  it  serves  to 
clear  up  the  precise  point.  It  is  through  a 
partial  and  defective  psychology  that  the 
teacher,  in  his  reaction  from  dead  routine 
and  arbitrary  moral  and  intellectual  dis- 
cipline, has  substituted  an  appeal  to  the  sat- 
isfaction of  momentary  impulse.  It  is  not 
because  the  teacher  has  a  knowledge  of  the 
psycho-physical  mechanism,  but  because  he 
has  a  partial  knowledge  of  it.  He  has  come 
to  consciousness  of  certain  sensations,  and 
certain  impulses,  and  of  the  ways  in  which 
these  may  be  stimulated  and  directed,  but 
he  is  in  ignorance  of  the  larger  mechanism 
(just  as  a  mechanism) ,  and  of  the  causal 
relations  which  subsist  between  the  an- 
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known  part  and  the  elements  upon  which 
he  is  playing.  What  is  needed  to  correct 
his  errors  is  not  to  inform  him  that  he  gets 
only  misleading  from  taking  the  psychical 
point  of  view ;  bat  to  reveal  to  him  the  scope 
and  intricate  interactions  of  the  mechanism 
as  a  whole.  Then  he  will  realize  that  while 
he  is  gaining  apparent  efficacy  in  some 
superficial  part  of  the  mechanism,  he  is 
disarranging,  dislocating  and  disintegrating 
much  more  fundamental  factors  in  it.  In 
a  word  he  is  operating  not  as  a  psycholo- 
gist, but  as  a  poor  psychologist,  and  the 
only  cure  for  a  partial  psychology  is  a  fuller 
one.  He  is  gaining  the  momentary  atten- 
tion of  the  child  through  an  appeal  to  pleas- 
ant color,  or  exciting  tone,  or  agreeable  as- 
sociation, but  at  the  expense  of  isolating 
one  cog  and  ratchet  in  the  machinery,  and 
making  it  operate  independently  of  the 
rest.  In  theory,  it  is  as  possible  to  demon- 
strate this  to  a  teacher,  showing  how  the 
faulty  method  reacts  unhappily  into  the 
personality,  as  it  is  to  locate  the  points  of 
wrong  construction,  and  of  ineffective  trans- 
fer of  energy  in  a  physical  apparatus. 

This  suggests  the  admission  made  by 
writers  in  many  respects  as  far  apart  as  Dr. 
Harris  and  Dr.  Miinsterberg — ^that  scientific 
psychology  is  of  use  on  the  pathological 
side — where  questions  of  'physical  and 
mental  health '  are  concerned.  But  is  there 
anything  with  which  the  teacher  has  con- 
cern that  is  not  included  in  the  ideal  of 
physical  and  mental  health  ?  Does  health 
define  to  us  anything  less  than  the  teacher's 
whole  end  and  aim  ?  Where  does  pathol- 
ogy leave  off  in  the  scale  and  series  of 
vicious  aims  and  defective  means  ?  I  see 
no  line  between  the  more  obvious  methods 
and  materials  which  result  in  nervous  ir- 
ritation and  fatigue;  in  weakening  the 
power  of  vision,  in  establishing  spinal  curva- 
tures ;  and  others  which,  in  more  remote 
and  subtle,  but  equally  real  ways,  leave  the 
child  with,  say,  a  muscular  system  which 


is  only  partially  at  the  service  of  his  ideas, 
with  blocked  and  inert  brain  paths  between 
eye  and  ear,  and  with  a  partial  and  discon- 
nected development  of  the  cerebral  paths  of 
visual  imagery.  What  error  in  instruction 
is  there  which  could  not,  with  proper  psycho- 
logical theory,  be  stated  in  just  such  terms  as 
these  ?  A  wrong  method  of  teaching  read- 
ing, wrong  I  mean  in  the  full  educational 
and  ethical  sense,  is  also  a  case  of  patholog- 
ical use  of  the  psycho-physical  mechanism. 
A  method  is  ethically  defective  that,  while 
giving  the  child  a  glibness  in  the  mechan- 
ical facility  of  reading,  leaves  him  at  the 
mercy  of  suggestion  and  chance  environ- 
ment to  decide  whether  he  reads  the  '  yel- 
low journal,'  the  trashy  novel,  or  the  liter- 
ture  which  inspires  and  makes  more  valid 
his  whole  life.  Is  it  any  less  certain  that 
this  failure  on  the  ethical  side  is  repeated  in 
some  lack  of  adequate  growth  and  connec- 
tion in  the  psychical  and  physiological  fac- 
tors involved  ?  If  a  knowledge  of  psychol- 
ogy is  important  to  the  teacher  in  the 
grosser  and  more  overt  cases  of  mental  pa- 
thology is  it  not  even  more  important  in 
these  hidden  and  indirect  matters — jast  be- 
cause they  are  less  evident  and  more  cir- 
cuitous in  their  operation  and  manifesta- 
tion? 

The  argument  may  be  summarized  by 
saying  that  there  is  controversy  neither  as 
to  the  ethical  character  of  education,  nor 
as  to  the  abstraction  which  psychology  per- 
forms in  reducing  personality  to  an  object. 
The  teacher  is,  indeed,  a  person  occupied 
with  other  persons.  He  lives  in  a  social 
sphere — he  is  a  member  and  an  organ  of 
a  social  life.  His  aims  are  social  aims ; 
the  development  of  individuals  taking  ever 
more  responsible  positions  in  a  circle  of 
social  activities  continually  increasing  in 
radius  and  complexity.  Whatever  he  as  a 
teacher  effectively  does,  he  does  as  a  per- 
son ;  and  he  does  with  and  towards  per- 
sons.    His  methods,  like  his  aims,  when 
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actively  in  operation,  are  practical,  are  so- 
cial, are  ethical,  are  anything  yon  please 
—save  merely  psychical.  In  comparison 
with  this,  the  material  and  the  data,  the 
standpoint  and  the  methods  of  psychology, 
are  abstract.  They  transform  specific  acts 
and  relations  of  individuals  into  a  flow  of 
processes  in  consciousness  ;  and  these  proc- 
esses can  be  adequately  identified  and  re- 
lated only  through  reference  to  a  biological 
organism.  I  do  not  think  there  is  danger 
of  going  too  far  in  asserting  the  social  and 
teleological  nature  of  the  work  of  the 
teacher ;  or  in  asserting  the  abstract  and 
partial  character  of  the  mechanism  into 
which  the  psychologist,  as  a  psychologist, 
transmute  the  play  of  vital  values. 

Does  it  follow  from  this  that  any  attempt 
on  the  part  of  the  teacher  to  perform  this 
abstraction,  to  see  the  pupil  as  a  mechan- 
ism, to  define  his  own  relations  and  that  of 
the  study  taught  in  terms  of  causal  influ- 
ences acting  upon  this  mechanism,  are  use- 
less and  harmful?  On  the  face  of  it,  I 
cannot  understand  the  logic  which  says 
that  because  mechanism  is  mechanism,  and 
because  acts,  aims,  values  are  vital,  there- 
fore a  statement  in  terms  of  one  is  alien 
to  the  comprehension  and  proper  manage- 
ment of  the  other.  Ends  are  not  compro- 
mised when  referred  to  the  means  neces- 
sary to  realize  them.  Values  do  not  cease 
to  be  values  when  they  are  minutely  and 
accurately  measured.  Acts  are  not  de- 
stroyed when  their  operative  machinery  is 
made  manifest.  The  statement  of  the  dis- 
parity of  mechanism  and  actual  life,  be  it 
never  so  true,  solves  no  problem.  It  is  no 
distinction  that  may  be  used  ofi-hand  to 
decide  the  question  of  the  relation  of  psy- 
chology to  any  form  of  practice.  It  is  a  val- 
uable and  necessary  distinction  ;  but  it  is 
only  preliminary.  The  purport  of  our  dis- 
cussion has,  indeed,  led  us  strongly  to  sus- 
pect any  ideal  which  exists  purely  at  large, 
out  of  relation  to  machinery  of  execution, 


and  equally  a  machinery  that  operates  in 
no  particular  direction. 

The  proposition  that  a  description  and 
explanation  of  stones,  iron  and  mortar,  as 
an  absolutely  necessary  causal  nexus  of 
mechanical  conditions,  makes  the  results 
of  physical  science  unavailable  for  purposes 
of  practical  life,  would  hardly  receive  at- 
tention to-day.  Every  sky-scraper,  every 
railway  bridge  is  a  refutation,  compared 
with  which  oceans  of  talk  are  futile.  One 
would  not  find  it  easy  to  stir  up  a  problem 
even  if  he  went  on  to  include,  in  this  same 
mechanical  system,  the  steam  derricks  that 
hoist  the  stones  and  iron,  and  the  muscles 
and  nerves  of  architect,  mason  and  steel 
worker.  The  simple  fact  is  still  too  obvi- 
ous ;  the  more  thorough-going  and  complete 
the  mechanical  and  causal  statement,  the 
more  controlled,  the  more  economical  is  the 
discovery  and  realization  of  human  aims. 
It  is  not  in  spite  of  nor  in  neglect  of, 
but  because  of  the  mechanical  statement 
that  human  activity  has  been  freed,  and 
made  efiective  in  thousands  of  new  prac- 
tical directions,  upon  a  scale  and  with 
a  certainty  hitherto  undreamed  of.  Our 
discussion  tends  to  suggest  that  we  enter- 
tain a  similar  question  regarding  psychol- 
ogy only  because  we  have  as  yet  made  so 
little  headway — just  because  there  is  so 
little  scientific  control  of  our  practice  in 
these  directions ;  that  at  bottom  our  diffi- 
culty is  local  and  circumstantial,  not  in- 
trinsic and  doctrinal.  If  our  teachers  were 
trained  as  architects  are  trained,  if  our 
schools  were  actually  managed  on  a  psy- 
chological basis  as  great  factories  are  run 
on  the  basis  of  chemical  and  physical  sci- 
ence ;  if  our  psychology  were  sufficiently 
organized  and  coherent  to  give  as  adequate 
a  mechanical  statement  of  human  nature  as 
physics  does  of  its  material,  we  should 
never  dream  of  discussing  this  question. 

I  cannot  pass  on  from  this  phase  of  the 
discussion  without  at  least  incidental  re- 
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mark  of  the  obverse  side  of  the  sitaation. 
The  difficulties  of  psychological  observation 
and  interpretation  are  great  enough  in  any 
case.  We  cannot  afford  to  neglect  any  pos- 
sible auxiliary.  The  great  advantage  of 
the  psychological  laboratory  is  paid  for 
by  certain  obvious  defects.  The  completer 
control  of  conditions,  with  resulting  greater 
accuracy  of  determination,  demands  an  iso- 
lation, a  ruling  out  of  the  usual  media  of 
thought  and  action,  which  leads  to  a  cer- 
tain remoteness,  and  easily  to  a  certain 
artificiality.  When  the  result  of  laboratory 
experiment  informs  us,  for  example,  that 
repetition  is  the  chief  factor  influencing  re- 
call, we  must  bear  in  mind  that  the  result 
is  obtained  with  nonsense  material — i,  e., 
by  excluding  the  conditions  of  ordinary 
memory.  The  result  is  pertinent  if  we 
state  it  thus :  The  more  we  exclude  the 
usual  environmental  adaptations  of  memory 
the  greater  importance  attaches  to  sheer 
repetition.  It  is  dubious  (and  probably 
perverse)  if  we  say :  Repetition  is  the 
prime  influence  in  memory. 

Now  this  illustrates  a  general  principle. 
Unless  our  laboratory  results  are  to  give 
ns  artiflcialities,  mere  scientific  curiosities, 
they  must  be  subjected  to  interpretation  by 
gradual  reapproximation  to  conditions  of 
life.  The  results  may  be  very  accurate, 
very  definitive  in  form  ;  but  the  task  of  re- 
viewing them  so  as  to  see  their  actual  im- 
port is  clearly  one  of  great  delicacy  and 
liability  to  error.  The  laboratory,  in  a 
word,  aflbrds  no  final  refuge  that  enables 
ns  to  avoid  the  ordinary  scientific  difficul- 
ties of  forming  hypotheses,  interpreting  re- 
sults, etc.  In  sonie  sense  (from  the  very 
accuracy  and  limitations  of  its  results)  it 
adds  to  our  responsibilities  in  this  direction. 
Now  the  school,  for  psychological  purposes, 
stands  in  many  respects  midway  between 
the  extreme  simplifications  of  the  labora- 
tory and  the  confused  complexities  of  ordi- 
nary life.     Its  conditions  are  those  of  life 


at  large ;  they  are  social  and  practical. 
But  it  approaches  the  laboratory  in  bo  far 
as  the  ends  aimed  at  are  reduced  in  number, 
are  definite,  and  thus  simplify  the  condi- 
tions ;  and  their  psychological  phase  is  up- 
permost— the  formation  of  habits  of  atten- 
tion, observation,  memory,  etc. — while  in 
ordinary  life  these  are  secondary  and  swal- 
lowed up. 

If  the  biological  and  evolutionary  atti- 
tude is  right  in  looking  at  mind  as  funda- 
mentally an  instrument  of  adaptation,  there 
are  certainly  advantages  in  any  mode  of  ap- 
proach which  brings  us  near  to  its  various 
adaptations  while  they  are  still  forming, 
and  under  conditions  selected  with  special 
reference  to  promoting  these  adaptMions 
(or  faculties).  And  this  is  precisely  the 
situation  we  should  have  in  a  properly 
organized  system  of  education.  While  the 
psychological  theory  would  guide  and  illu- 
minate the  practice,  acting  upon  the  theory 
would  immediately  test  it,  and  thus  criticise 
it,  bringing  about  its  revision  and  growth. 
In  the  large  and  open  sense  of  the  words 
psychology  becomes  a  working  hypothesis, 
instruction  is  the  experimental  test  and 
demonstration  of  the  hypothesis  ;  the  result 
is  both  greater  practical  control  and  con- 
tinned  growth  in  theory. 

II. 

I  must  remind  myself  that  my  purpose 
does  not  conclude  with  a  statement  of  the 
'auxiliary  relation  of  psychology  to  educa- 
tion ;  but  that  we  are  concerned  with  this 
as  a  type  case  of  a  wider  problem — the  rela- 
tion of  psychology  to  social  practice  in  gen- 
eral. So  far  I  have  tried  to  show  that  it  is 
not  in  spite  of  its  statement  of  personal 
aims  and  social  relations  in  terms  of 
mechanism  that  psychology  is  useful,  but 
because  of  this  trauHformation  and  abstrac- 
tion. Through  reduction  of  ethical  rela- 
tions to  presented  objects,  we  are  enabled 
to  get  outside  of  the  existing  situation  ;  to 
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see  it  objectively,  not  merely  in  relation  to 
oar  traditional  habits,  vague  aspirations 
and  capricious  desires.  We  are  able  to  see 
clearly  the  factors  which  shape  it,  and  there- 
fore to  get  an  idea  of  how  it  may  be  modi- 
fied. The  assumption  of  an  identical  re- 
lationship of  physics  and  psychology  to 
practical  life  is  justified.  Our  freedom  of 
action  comes  through  its  statement  in  terms 
of  necessity.  By  this  translation  our  con- 
trol is  enlarged,  our  powers  are  directed, 
our  energy  conserved,  our  aims  illuminated. 

The  school  is  an  especially  favorable 
place^in  which  to  study  the  availability  of 
psychology  for  social  practice,  because  in 
the  school  the  formation  of  a  certain  type 
of  social  personality,  with  a  certain  attitude 
and  equipment  of  working  powers,  is  the  ex- 
press aim.  In  idea  at  least  no  other  pur- 
pose restricts  or  compromises  the  dominance 
of  the  single  purpose.  Such  is  not  the  case 
in  business,  politics  and  the  professions. 
All  these  have  upon  their  surface,  taken 
directly,  other  ends  to  serve.  In  many  in- 
stances these  other  aims  are  of  far  greater 
immediate  importance ;  the  ethical  result 
is  subordinate  or  even  incidental.  Yet  as 
it  profiteth  a  man  nothing  to  gain  the  whole 
world  and  lose  his  own  self,  so  indirectly 
and  ultimately  all  these  other  social  insti- 
tutions must  be  judged  by  the  contribution 
which  they  make  to  the  value  of  human  life. 
Other  ends  may  be  immediately  uppermost, 
bat  these  ends  must  in  turn  be  means  ;  they 
must  subserve  the  interests  of  conscious  life 
or  else  stand  condemned. 

In  other  words,  the  moment  we  apply 
an  ethical  standard  to  the  consideration  of 
social  institutions,  that  moment  they  stand 
on  exactly  the  same  level  as  does  the  school, 
viz. :  as  organs  for  the  increase  in  depth 
and  area  of  the  realized  values  of  life.  In 
both  cases  the  statement  of  the  mechanism, 
through  which  the  ethical  ends  are  realized, 
is  not  only  permissible,  but  absolutely  re- 
quired.   It  is  not  merely  incidentally,  as  a 


grateful  addition  to  its  normal  task,  that 
psychology  serves  us.  The  essential  nature 
of  the  standpoint  which  calls  it  into  exist- 
ence, and  of  abstraction  which  it  performs, 
is  to  put  in  our  possession  the  method  by 
which  values  are  introduced  and  effected  in 
life.  The  statement  of  personality  as  an 
object;  of  social  relations  as  a  mechanism 
of  stimuli  and  inhibitions,  is  precisely  the 
statement  of  ends  in  terms  of  the  method  of 
their  realization. 

It  is  remarkable  that  men  are  so  blind 
to  the  futility  of  a  morality  which  merely 
blazons  ideals,  erects  standards,  asserts  law 
without  finding  in  them  any  organic  pro- 
vision for  their  own  realization.  For  ideals 
are  held  up  to  follow  ;  standards  are  given 
to  work  by ;  laws  are  provided  to  guide  ac- 
tion. The  sole  and  only  reason  for  their 
conscious  moral  statement  is,  in  a  word, 
that  they  may  influence  and  direct  con- 
duct. If  they  cannot  do  this,  not  merely 
by  accident,  but  of  their  own  intrinsic  na- 
ture, they  are  worse  than  inert.  They  are 
impudent  impostors  and  logical  self-contra- 
dictions. 

When  men  derive  their  moral  ideas  and 
laws  from  custom,  they  also  realize  them 
through  custom ;  but  when  they  are  in 
any  way  divorced  from  habit  and  tradi- 
tion, when  they  are  consciously  proclaimed, 
there  must  be  some  substitute  for  custom 
as  an  organ  of  execution.  We  must  know 
the  method  of  their  operation  and  know  it 
in  detail.  Otherwise  the  more  earnestly 
we  insist  upon  our  categorial  imperatives, 
and  upon  their  supreme  right  of  control, 
the  more  flagrantly  helpless  we  are  as  to 
their  actual  domination .  The  fact  that  con- 
scious, as  distinct  from  customary,  mo- 
rality and  psychology  have  had  a  historic 
parallel  march,  is  just  the  concrete  recogni- 
tion of  the  necessary  equivalence  between 
ends  consciously  conceived,  and  interest  in 
the  means  upon  which  the  ends  depend. 
We  have  the    same    reality  stated  twice 
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over :  once  as  value  to  be  realized,  and  once 
as  mechanism  of  realization.  So  long  as 
custom  reigns,  as  tradition  prevails,  so  long 
as  social  values  are  determined  by  instinct 
and  habit,  there  is  no  conscious  question  as 
to  the  method  of  their  achievement,  and 
hence  no  need  of  psychology.  Social  insti- 
tutions work  of  their  own  inertia,  they  take 
the  individual  up  into  themselves  and  carry 
him  along  in  their  own  sweep.  The  indi- 
vidual is  dominated  by  the  mass  life  of  his 
group.  Institutions  and  the  customs  at- 
taching to  them  take  care  of  society  both  as 
to  its  ideals  and  its  methods.  But  when 
once  the  values  come  to  consciousness, 
when  once  a  Socrates  insists  upon  the  or- 
ganic relation  of  a  reflective  life  and  mo- 
rality, then  the  means,  the  machinery  by 
which  ethical  ideas  are  projected  and  mani- 
fested, comes  to  consciousness  also.  Psy- 
chology must  needs  be  born  as  soon  as  mo- 
rality becomes  reflective. 

Moreover,  psychology,  as  an  account  of 
the  mechanism  of  workings  of  personality, 
is  the  only  alternative  to  an  arbitrary  and 
class  view  of  society,  to  an  aristocratic 
view  in  the  sense  of  restricting  the  realiza- 
tion of  the  full  worth  of  life  to  a  section  of 
society.  The  growth  of  a  psychology  that, 
as  applied  to  history  and  sociology,  tries  to 
state  the  interactions  of  groups  of  men  in 
familiar  psychical  categories  of  stimulus 
and  inhibition,  is  evidence  that  we  are 
ceasing  to  take  existing  social  forms  as  flnal 
and  unquestioned.  The  application  of  psy- 
chology to  social  institutions  is  the  only 
scientific  way  of  dealing  with  their  ethical 
values  In  their  present  unequal  distribu- 
tion, their  haphazard  execution  and  their 
thwarted  development.  It  marks  just  the 
recognition  of  the  principle  of  sufficient 
reason  in  the  large  matters  of.  social  life. 
It  is  the  recognition  that  the  existing  order 
is  determined  neither  by  fate  nor  by  chance, 
but  is  based  on  law  and  order,  on  a  system 
of  existing  stimuli  and  modes  of  reaction. 


through  knowledge  of  which  we  can  modify 
the  practical  outcome.  There  is  no  logical 
alternative  save  either  to  recognize  and 
search  for  the  mechanism  of  the  interplay 
of  personalities  that  controls  the  existing 
distributions  of  values,  or  to  accept  as  final 
a  fixed  hierarchy  of  persons  in  which  the 
leaders  assert,  on  no  basis  save  their  own 
supposed  superior  personality,  certain  ends 
and  laws  which  the  mass  of  men  passively 
receive  and  imitate.  The  efibrt  to  apply 
psychology  to  social  afiairs  means  that  the 
determination  of  ethical  values  lies  not  in 
any  set  or  class,  however  superior,  but  in 
the  workings  of  the  social  whole  ;  that  the 
explanation  is  found  in  the  complex  inter- 
actions and  interrelations  which  constitute 
this  whole.  To  save  personality  in  all,  we 
must  serve  all  alike — state  the  achieve- 
ments of  all  in  terms  of  mechanism,  that  is, 
of  the  exercise  of  reciprocaj  influence.  To 
affirm  personality  independent  of  mechan- 
ism is  to  restrict  its  full  meaning  to  a  few, 
and  to  make  its  expression  in  the  few  ir- 
regular and  arbitrary. 

The  anomaly  in  our  present  social  life 
is  obvious  enough.  With  tremendous  in- 
crease in  control  of  nature,  in  ability  to 
utilize  nature  for  the  indefinite  extension 
and  multiplication  of  commodities  for  hu- 
man use  and  satisfaction,  we  find  the  actual 
realization  of  ends,  the  enjoyment  of  values 
growing  unassured  and  precarious.  At 
times  it  seems  as  if  we  were  caught  in  a 
contradiction  ;  the  more  we  multiply  means, 
the  less  certain  and  general  is  the  use  we 
are  able  to  make  of  them.  No  wonder  a 
Carlyle  or  a  Euskin  puts  our  whole  indus- 
trial civilization  under  a  ban,  while  a  Tol- 
stoi proclaims  a  return  to  the  desert.  Bat 
the  only  way  to  see  the  situation  steadily, 
and  to  see  it  as  a  whole,  is  to  keep  in  mind 
that  the  entire  problem  is  one  of  the  de- 
velopment of  science,  and  of  its  application 
to  life.  Our  control  of  nature  with  the  ac- 
companying output  of  material  commodities 
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is  the  necessary  result  of  the  growth  of 
physical  science — of  our  ability  to  state 
things  as  interconnected  parts  of  a  me- 
chanism. Physical  science  has  for  the  time 
being  far  outrun  psychical.  We  have  mas- 
tered the  physical  mechanism  sufficiently  to 
turnout  possible  goods ;  we  have  not  gained 
a  knowledge  of  the  conditions  through  wh  ich 
possible  values  become  actual  in  life,  and  so 
are  still  at  the  mercy  of  habit,  of  haphazard, 
and  hence  of  force. 

Psychology,  after  all,  simply  states  the 
mechanism  through  which  conscious  value 
and  meaning  are   introduced  into  human 
experience.     As^  it  nrnkes  it&  way,  and  is 
progressively  applied  to  history  and  all  the 
social  sciences,  we  can  anticipate  no  other 
outcome  than  increasing  control  in  the  eth- 
ical sphere — the  nature  and  extent  of  which 
can  be  best  judged  by  considering  the  revo- 
lution that  has  taken  place  in  the  control 
of  physical  nature  through  a  knowledge  of 
her  order.     Psychology  will  never  provide 
ready-made  materials  and  prescriptions  for 
the  ethical  life,  any  more  than  physics  dic- 
tates off-hand  the  steam  eggine  and  the 
dynamo.     But  science,  both  physical  and 
psychological,  makes  known  the  conditions 
upon  which  certain   results  depend,    and 
therefore  puts  at   the  disposal  of   life  a 
method  for  controlling  them.     Psychology 
will  never  tell  us  just  what  to  do  ethically, 
nor  just  how  to  do  it.     But  it  will  afford  us 
insight  into  the  conditions  which  control 
the  formation  and  execution  of  aims,  and 
thus  enable  human  effort  to  expend  itself 
sanely,  rationally  and  with  assurance.     We 
are  not  called  upon  to  be  either  boasters  or 
sentimentalists  regarding  the  possibilities 
of  our  science.     It  is  best,  for  the  most  part, 
that  we  should  stick  to  our  particular  jobs 
of  investigation  and  reflection  as  they  come 
to  us.    But  we  certainly  are  entitled   in 
this  daily  work  to  be  sustained  by  the  con- 
viction that  we  are  not  working  in  indiffer- 
ence to  or  at  cross-purposes  with  the  prac- 


tical strivings  of  our  common  humanity. 
The  psychologist,  in  his  most  remote  and 
technical  occupation  with  mechanism,  is 
contributing  his  bit  to  that  ordered  knowl- 
edge which  alone  enables  mankind  to  se- 
cure a  larger  and  to  direct  a  more  equal 

flow  of  values  in  life. 

John  Dewey. 
Univebsity  of  Chicaqo. 


THE  MARINE  BIOLOGICAL  LABORATORY. 

The  twelfth  annual  session  of  the  Marine 
Biological  Laboratory  at  Woods  Holl, 
Mass.,  which  was  held  during  the  past 
summer,  was  lacking  in  none  of  the  ele- 
ments of  interest  and  success  which  have 
made  former  sessions  notable,  while  several 
new  and  valuable  features  were  added  last 
year  for  the  first  time.  In  addition  to  the 
regular  courses  of  instruction  in  Zoology, 
Embryology  and  Botany,  there  was  given 
last  year,  under  the  direction  of  Professor 
Loeb,  a  course  on  Comparative  Physiology. 
Such  a  course  can  be  given  advanta- 
geously only  at  the  seashore  where  living 
animals  of  all  classes  may  be  had  in  abun- 
dance. In  the  organization  of  this  course 
the  Woods  Holl  Laboratory  has  taken  a 
unique  and  advanced  position  which  can- 
not fail  to  yield  valuable  results  not 
only  to  research  but  also  to  physiological 
instruction  throughout  the  country.  An- 
other notable  feature  was  the  course  of 
lectures  and  demonstrations  in  Compara- 
tive Psychology  given  by  Dr.  Thorndike. 
This  course  was  followed  with  the  keenest 
Interest  by  a  large  number  of  persons  at 
Woods  Holl.  The  general  lectures,  a  vol- 
ume of  which  is  published  annually,  were 
unusually  numerous  and  valuable.  The  fa- 
cilities for  dredging  in  deep  water  and  for 
making  extensive  collecting  trips  were 
never  before  so  good,  thanks  to  the  courte- 
sies of  the  Fish  Commission  Station.  The 
United  States  Fish  Commission  steamer, 
Fishhaivk  and  schooner  Grampus,  were  sta- 
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tiODed  at  Woods  HoU  and  tboy,  with  the 
smaller  vessels  of  the  Commission  and  of 
the  Marine  Biological  Laboratory,  formed  a 
fleet  of  vessels  equipped  for  scientific  work 
snch  as  has  rarely  assembled  in  one  place 
before. 

The  attendance  at  the  Laboratory  was 
gratifyingly  large ;  there  were  seventy-one 
investigators  and  seventy- eight  students, 
representing  sixty-nine  different  schools, 
colleges  and  universities.  When  it  is  re- 
membered that  there  were  last  year  three 
other  marine  laboratories  on  our  Atlantic 
coast,  offering  their  facilities  freely,  or  for 
much  less  than  the  fee  at  the  Marine  Bio- 
logical  Laboratory,  there  is  all  the  more 
reason  for  satisfaction  at  the  large  number 
in  attendance.  In  the  character  and  variety 
of  the  research  work  done  the  past  season 
was  not  excelled  by  any  preceding  one,  and 
in  some  respects  it  surpassed  them  all.  * 

All  these  features  show  that  the  Marine 
Biological  Laboratory  is  to-day,  as  much  as 
at  any  time  in  its  past  history,  the  center  of 
biological  instruction  and  investigation  in 
this  country.  This  can  still  be  said  in  spite 
of  the  fact  that  there  are  numerous  other 
marine  and  fresh  water  stations  in  this 
country,  which  are  doing  excellent  work 
and  are  worthy  of  generous  praise  and  sup- 
port. However,  no  other  American  station 
has  the  national  and  even  cosmopolitan 
character  of  the  Woods  Holl  Laboratory ; 
no  other  enjoys  the  cooperation  of  so  large 
a  number  of  educational  and  scientific  in- 
stitutions, no  where  else  is  the  whole  field 
of  biology  so  fully  represented  and  no  other 
American  laboratory  is  so  productive  in 
original  work,  nor  has  so  large  a  number  of 
investigators  and  students. 

The  Marine  Biological  Laboratory  is  a 
shining  illustration  of  the  fact  that  men  and 
not  buildings  nor  material  equipment  make 
an  institution  great.  There  is  probably  no 
other  educational  or  scientific  institution 
in  the  world  which  on  so  small  a  financial 


basis  has  accomplished  so  great  a  work. 
This  work  is  of  such  scientific  and  educa- 
tional value  and  the  Laboratory  stands  for 
so  fine  an  ideal  of  scientific  cooperation  that 
a  brief  account  of  its  history  and  work 
should  not  be  wholly  lacking  in  interest  or 
suggestiveness. 

The  Laboratory  can  claim  to  be  a  lineal 
descendant  of  the  first  marine  laboratory 
in  America,  the  school  established  by 
Louis  Agassiz  in  1873,  on  the  island  of 
Penikese,  in  Buzzards  Bay.  The  Penikese 
Laboratory  was  abandoned  in  1874  at  the 
close  of  its  second  session,  after  having  re- 
ceived in  buildings,  equipment  and  endow- 
ment, more  money  than  has  been  given  ta 
the  Marine  Biological  Laboratory  during 
the  twelve  years  of  its  history.  This  step^ 
was  made  necessary  on  account  of  the  un- 
fortunate location  of  the  laboratory  on  an 
..Isolated ishind,  and  above  all  by  the  death 
of  the  man  whose  genius  had  created  it  and 
who  alone  was  able  to  secure  th^  scientific 
cooperation  necessary  to  its  maintenance. 
After  the  closure  of  the  Penikese  Labora- 
tory an  attempt  was  made  to  secure  the 
cooperation  of  educational  and  scientific  in- 
stitutions in  establishing  a  marine  labora- 
tory at  Woods  Holl,  but  the  support  was 
not  forthcoming  at  that  time  and  the  proj- 
ect was  abandoned. 

In  1880  the  Woman's  Educational  As- 
sociation of  Boston,  acting  in  cooperation 
with  the  Boston  Society  of  Natural  History, 
opened  a  seaside  laboratory  at  Annlsquam, 
Mass.,  and  this  continued  in  operation  for 
six  years.  In  1886  the  supporters  of  that 
laboratory  addressed  a  circular  letter  to 
many  leading  biologists  in  this  country  ask- 
ing their  cooperation  in  the  work  of  estab- 
lishing the  laboratory  on  a  broader  basis. 
In  March,  1887,  a  meeting  of  persons  inter- 
ested in  the  enterprise  was  held  in  Boston, 
and  a  committee  was  appointed  ''  to  perfect 
plans  for  the  organization  of  a  permanent 
seaside  laboratory,  to  elect  trustees  and  Uy 
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devise  ways  and  means  for  collecting  the 
neccBSary  fanda."  In  the  spring  of  1888 
about  ten  thousand  dollars  had  been  ee- 
cared,  and  accordingly  the  Marine  Biolog- 
ical Laboratory  was  incorporated  and  steps 
were  taken  to  open  it  that  season.  After 
prolonged  coosideratioa  the  trustees  de- 
cided to  locate  the  laboratory  at  Woods 
Holl,  Masa.,  and  the  whole  history  of  the 
iDstitution  bas  shown  the  wisdom  of  this 
decision. 

The  natural  advantages  of  Woods  Holl 
deserve  especial  emphasis  because  they 
have  been  fundamental  to  the  success  of  the 
Laboratory.  In  a  good  location  a  biolog- 
ical laboratory  may  be  highly  snccessful 
with  very  little  equipment,  while  in  a  poor 
location  no  amount  of  money  can  make  up 
for  this  defect. 

In  1881  Professor  Baird  determined  to  lo- 
cate the  marine  laboratory  of  the  U.  S,  Fish 
Commission  at  Woods  Holl,  after  having  io- 


fesBor  Baird  was  Newport,  R.  I.,  and  this 
was  finally  rejected  because  of  the  relative 
impurity  of  the  water  of  Narragansett  Bay. 
On  the  other  hand  the  waters  of  Buzzards 
Bay  and  Vineyard  Sound  are  of  exceptional 
purity,  there  being  no  large  fresh  water 
streams  iu  the  vicinity  nor  cities  discharg- 
iug  their  filth  into  the  waters.  In  the  im- 
mediate vicinity  of  Woods  KoU  are  nu- 
merous harbors  and  Ic^oons,  with  muddy, 
sandy  or  rocky  bottoms,  while  the  coast  is 
so  broken  by  bays,  promontories,  straits 
and  islands  as  to  afford  the  most  varied 
habitats.  In  addition  the  tide  curreuta 
which  sweep  in  through  the  sound  and '  hole' 
bring  in  multitudes  of  floating  animals  and 
plants,  many  of  which  are  tropical  forms 
carried  in  from  the  Gulf  Stream,  which  is 
distant  only  aboat  one  hundred  miles. 
The  proximity  of  the  Gulf  Stream  to  this 
portion  of  the  New  England  coast  gives  a 
laboratory  located  at  this  point  many  of 


Flo.  1.  Main  Baildiag,  Maiioe  Biological  laboratory. 


vestigated,  during  the  preceding  ten  yeara, 
almost  every  available  point  on  the  Atlantic 
coast.  It  is  doubtful  whether  at  any  other 
single  place  on  this  coast  so  many  valuable 
and  important  features  can  be  found.  The 
only  other  place  seriously  considered  by  Fro- 


ths advantages  of  a  tropical  station  with- 
out any  of  the  accompanying  disadvao- 
tages.  There  are  also  many  fresh  water 
ponds  and  lakes  in  the  vicinity  which 
contain  a  rich  fauna  and  flora.  Add 
to  these  things  the  fact  that  Woods  Holl 
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is  readily  accessible  by  rail  or  boat,  that 
the  climate  in  sammer  is  delightful,  the 
bathing  excellent,  the  mainland  and  is- 
lands charming,  the  sound  with  its  con- 
tinual procession  of  ships  always  varied 
and  interesting,  and  you  have  in  Woods 
Holl  not  only  an  ideal  place  for  a  laboratory, 
but  also  an  ideal  place  for  summer  resi- 
dence. 

Having  determined  to  locate  the  Labora- 
tory at  Woods  Holl,  the  Trustees  bought  a 
small  piece  of  land  near  the  Fish  Commis- 
sion Station  and  erected  upon  it  a  plain 
wooden  building,  63  x  28  feet  and  two  sto- 
ries high.  This  was  equipped  with  the 
most  necessary  apparatus  and  the  Marine 
Biological  Laboratory  was  first  opened 
July  17,  1888. 

From  the  first  it  was  determined  that 
the  Laboratory  should  not  be  under  the 
control  of  any  college,  university  or  other 
institution,  but  that  it  should  be  truly  na- 
tional in  character  and  that  it  should  invite 
the  cooperation  of  all  persons  and  institu- 
tions interested  in  the  advancement  of  the 
science  of  Biology.  Accordingly  the  Lab- 
oratory was  organized  on  an  independent 
foundation. 

Its  government  was  vested  in  a  Corpora- 
tion and  a  Board  of  Trustees.  The  Cor- 
poration, at  first  ten  in  number,  now  con- 
sists of  several  hundred  persons,  many  of 
them  present  or  former  students  and  inves- 
tigators at  the  Laboratory,  who  are  inter- 
ested in  its  welfare  and  have  contributed  to 
its  support.  The  Corporation  elects  an- 
nually six  members  of  the  Board  of  Trus- 
tees, passes  upon  all  proposed  changes  in  the 
Constitution  and  By-Laws,  hears  an  annual 
report  from  the  Director  and  the  Treas- 
urer and  makes  such  recommendations  con- 
cerning the  general  policy  of  the  Labora- 
tory as  it  may  desire.  The  Board  of 
Trustees,  at  first  seven  in  number,  now 
consists  of  twenty-seven  members,  some  of 
them  business  men  of  recognized  ability,  but 


most  of  them  biologists  representing  prom- 
inent educational  institutions  in  almost 
every  part  of  the  United  States  and  Canada. 
The  Board  has  direct  charge  of  the  property 
and  funds  of  the  Laboratory,  elects  the  Di- 
rector and  Assistant  Director,  and  has  gen- 
eral supervision  of  the  scientific  work. 

From  the  first  the  institution  has  been 
under  the  directorship  of  Professor  C.  O. 
Whitman,  and  it  is' but  simple  justice  to  say 
that  the  remarkable  success  which  has  at- 
tended it  is  due  in  large  measure  to  the 
high  ideals  and  the  untiring  energy  and 
sacrifice  of  Professor  Whitman.  For  twelve 
years  he  has  devoted  himself  to  the  Labora- 
tory without  compensation  and  with  an  en- 
thusiasm which  has  served  to  inspire  many 
others  with  his  own  ideals  concerning  the 
Laboratory  and  to  enlist  their  hearty  coop- 
eration. 

In  his  address  at  the  opening  of  the  Lab- 
oratory and  in  subsequent  publications, 
Professor  Whitman  took  the  position  that 
there  was  great  need  for  a  laboratory  which 
should  represent,  (1)  the  whole  of  biol- 
ogy ;  (2)  both  teaching  and  research ;  (3) 
the  widest  possible  cooperation  of  educa- 
tional and  scientific  institutions.  Such  a 
laboratory  should  not  be  merely  a  collect- 
ing station,  nor  a  summer  school,  nor  a 
scientific  work  shop,  nor  a  congress  of  biol- 
ogists, but  all  of  these;  an  institution  com- 
bining in  itself  the  functions  and  features 
of  the  best  biological  institutes  of  the  world, 
having  the  cooperation  of  the  biologists  of 
this  country,  and  thus  forming  '^  a  national 
center  of  instruction  and  research  in  every 
department  of  Biology. "  The  history  of  the 
Laboratory  has  shown  that  this  ambitious 
project  is  not  only  highly  desirable,  bat 
that  it  is  entirely  feasible  and  has  justified 
the  claim  of  the  Director  that  such  an  in- 
stitution is  the  greatest  need  of  American 
biology. 

"  The  new  laboratory  at  Woods  Holl," 
said   the  director  in  his    first   report,  'Ms 
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Dolhiog  more  and  I  trust  nothing  less  than 
a  first  step  toward  the  establishment  of  an 
ideal  biological  station,  oi^nized  on  a  basis 
broad  enough  to  represent  all  important 
features  of  the  several  types  of  laboratories 
hitherto  known  in  Europe  and  America, 
*  *  *  An  undertaking  of  anch  magnitude 
cannot  be  a  matter  of  local  interest  merely, 
and  if  it  be  pushed  with  energy  and  wisdom, 
it  cannot  fail  to  receive  the  support  of  the 
uuiversities,  colleges  and  schools  of  the 
country."  There  was  little  in  the  early 
conditions  of  the  laboratory  to  justify  such 
high  hopes.  It  began  with  no  assured  co- 
operation, no  constituency,  a  bare  building, 
no  library,  no  private  rooms  for  investiga- 
tors, only  a  row  boat  for  collecting  and 
with  only  two  instructors,  seven  investiga- 
tors and  eight  students. 


season  {1000  was  given  to  establish  the 
Glendower  Evans  Library ;  $2600  was 
raised  in  Boston  to  establish  two  scholar- 
ships at  the  laboratory  as  a  memorial  to 
Lucretia  Crocker,  long  a  supervisor  in  the 
public  schools  of  Boston.  During  tbe 
third  season  a  lecture  hall  and  library  room 
were  constructed  as  an  addition  to  the 
building  and  the  '  Gifford  Homestead,' 
together  with  about  one-half  acre  of  land 
adjoining  the  Fish  Commission  was  pur* 
chased,  tbe  house  being  converted  ioto  a 
dining  hall ;  a  steam  launch  was  also 
secured.  In  the  fifth  year  an  additional 
laboratory  of  the  size  of  the  original  build- 
ing was  constructed.  In  tbe  seventh  year 
a  new  laboratory  was  built  for  botany  and 
a  large  dining  hall  was  erected,  capable  of 
accommodating  two  hundred  people  at  one 


Fig.  2.  Main  Baildiog,  Botaoical  Laboratory,  Lecture  [latl  aod  Research  Laboratory. 


Since  that  time  the  growth  of  the  labora- 
tory in  material  equipment  has  been  en- 
couraging,  while  its  growth  in  numbers  and 
in  tbe  scope  and  volume  of  scientific  work 


time.  In  tbe  ninth  year  a  building  con- 
taining a  large  lecture  hall  and  research 
laboratories  was  constructed  and  a  two- 
masted  schooner  was  added  to  the  Qeet  of 


has  been  phenomenal.     During  the  second     collecting  boats. 
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Althongb  thiB  growth  in  material  equip- 
ment has  been  rapid,  the  needs  of  the  labo- 
ratory have  grown  still  more  rapidly.  The 
buildings  are  all  or  a  temporary  charact«r 
and  can  be  used  only  in  summer;  at  least 
one  substantial,  fire-proof  building  is  need- 
ed which  can  be  used  the  year  around  ;  the 
library  is  inadequate  to  the  needs  of  such 
an  institution ;  the  facilities  for  collecting 
should  be  enlarged  and  increased ;  the 
Laboratory  is  entirely  dependent  upon  the 
Fish  Commission  Station  for  wharf  privi- 
leges and  for  pumping  sea  water  to  its 
aquaria  and,  although  cordial  and  mutu- 
ally helpful  relations  have  always  existed 
between  the  two  stations,  additional  land, 
with  shore  privileges,  ought  to  be  secured 
while  it  can  be  had  ;  above  all  the  Labora- 
tory needs  increased  endowments  both  for 
special  purposes,  such  as  scholarships,  li- 
brary, publications,  etc.,  and  also  for  gen- 
eral maintenance. 


seventy-eight  students  representing  sixty- 
nine  different  institutions.  In  all  during 
the  twelve  sessions  there  have  been  in  at- 
tendance five  hundred  and  ten  inveetigatorB 
aud  seven  hundred  and  forty-five  students 
from  nearly  three  hundred  different  edu- 
cational aud  scientific  institutions,  while 
among  the  occasional  lecturers  and  visitors 
must  be  numbered  almost  all  the  better 
known  biologists  of  this  country  and  many 
from  foreign  lands. 

As  the  outgrowth  of  a  summer  school  it 
might  have  been  expected  that  the  labora- 
tory would  give  instruction  in  biological 
subjects,  and  at  its  very  beginning  its 
founders  resolved  that  it  should  also  give 
opportunity  for  original  research.  The 
combination  of  these  two  functions  at  the 
Laboratory  has  been  a  peculiarly  fortunate 
one.  It  has  hpen  proved,  not  only  here,  bat 
also  in  many  universities  and  scientific  in- 
stitutions, that  research  and  teaching  are 


Fig.  3.  Fisb  CommissioD  Baildings,  Wbarf  and  Steamer,  one  of  the  Marine  Biological  lAborstory  BDildinj 
OD  the  right. 


The  growth  in  material  equipment, 
though  encouraging,  is  overshadowed  in 
importance  by  the  growth  in  the  number  of 
persons  in  attendance  at  the  Laboratory. 
In  1888  there  were  nine  investigators 
aud  eight  stndenta  representing  thirteen 
different  institutions  of  learning  ;  in  1899 
there  were  seventy  one  investigators  and 


of  mutual  service.  A  certain  amount  of 
teaching  is  stimulating  to  the  investigator, 
while  the  atmosphere  of  research  is  indis- 
pensable to  good  teaching. 

When  the  Laboratory  was  first  estab- 
lished instruction  was  given  in  Zoology 
only,  since  then  courses  have  been  added 
in  Botany,  Embryology,  Physiology  and  it 
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ia  anderetood  that  Comparative  Paychology  dcbs  of  'those  having  authority.'    When 

and  Natare  Study  will  form  a  part  of  the  it  is  remembered  that  the  persona   in  at- 

regular  program  hereafter.    In  theae  courses  tflodance  at  the  laboratory  are  almost  with- 

there  is  an  ebrnestaeBS  and  enthuaiasm  oa  out  exception  teachers,  the  tremendous  in- 

the  part  of  students  and  inetructorH  which  fluence  of  the  Laboratory  on  the  teaching 

is  highly  stimulating.    This  is  doe  not  only  of  Biology  in  the  schools,  colleges  and  ani- 

to  the  exceptional  character  of  the  stndente  versities  of  this  country  can  be  surmised. 


C 


Fig.   4.   A  ColIectiDK  Trip  ;  Laanc 

and  instructors,  bat  also  to  the  atmosphere 
of  investigation  which  prevades  the  place 
and  which  is  one  of  the  most  helpful  fea- 
tures to  the  beginner,  as  well  as  to  the  ad- 
vanced worker.  Instruction  includes  not 
only  ordinary  laboratory  work  in  the  sub- 
ject named,  but  also  a  great  deal  of  obser- 
vation and  collection  of  living  organisms 
in  their  natural  haunts.  Collectiog  trips 
and  excursions  form  a  regular  part  of  the 
work,  and  a  most  important  and  enjoyable 
part.  Investigators  and  even  visitors  at 
the  Laboratory  cheerfully  contribute  to  the 
work  of  instrnction,  and  so  it  generally 
happens  that  the  lectnres  are  given  by  men 
who  are  specialists  in  the  subjects  under 
consideration  and  who  are  able  to  teach 
with  the  enthusiasm,  accuracy  and  direct- 


I  and  SchooDer  in  the  Backgronnd. 

In  1891  a  Supply  Department  was  opened 
at  the  Laboratory  for  the  purpose  of  fur- 
nishing to  schools  and  scientific  institutions 
various  kinds  of  biological  material  to  be 
found  in  the  vicinity  of  Woods  HoU.  The 
collectors  studied  the  best  methods  of  pre* 
serving  material,  the  habitats  and  breed- 
ing seasons  of  various  animals,  etc.,  with 
the  result  that  the  Supply  Department  has 
been  not  only  a  great  financial  assistance  to 
the  Laboratory,  but  that  it  has  still  further 
contributed  to  the  scientific  purposes  for 
which  the  Laboratory  was  established.  At 
present  a  skilled  collector  is  employed  the 
year  around  and  material  is  gathered,  not 
only  from  the  vicinity  of  Woods  Holl,  but 
from  far  distant  points. 

But  it  is  in   the  work   of  investigation 
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that  the  Laboratory  has  won  greatest  re- 
nown. The  eminent  scientific  standing  of 
the  Director  and  his  co-laborers  has  served 
to  attract  investigators  from  all  parts  of  the 
land,  until  the  Woods  HoU  Laboratory  is 
to-day  the  Mecca  of  American  biologists 
and  is  well  and  favorably  known  through- 
out the  world.  The  list  of  original  con- 
tributions which  have  proceeded  from  the 
Laboratory  during  the  past  twelve  years 
numbers  about  three  hundred;  many  of 
these  are  large  monographs,  illustrated 
with  numerous  colored  plates,  and  some  of 
them  represent  unique  lines  of  research. 
For  example,  the  study  of  '  cell-lineage,' 
as  it  has  been  called,  had  its  origin  at  the 
Woods  Holl  Laboratory  and  has  so  far  been 
confined  almost  entirely  to  that  institution. 
This  work  consists  in  tracing  the  cleavage 
cells,  into  which  the  developing  eggs  of  all 
animals  divide,  through  the  whole  dev^p- 
ment  until  they  give  rise  to  larval  or  adult 
organs,  such  as  the  brain,  nerves,  sense  or- 
gans, glands,  alimentary  canal,  etc.  This 
is  in  all  cases  a  difficult  task,  frequently 
taking  years  of  the  most  painstaking  labor, 
but  its  results  have  been  of  fundamental 
and  far  reaching  importance.  Thanks  to 
this  work  we  now  know  the  cell-lineage  of 
about  a  score  of  worms  and  moUusks. 
This  work  has  shown  that  from  their  first 
appearance  certain  cleavage  cells  are  des- 
tined to  give  rise  to  certain  organs ;  it  has 
shown  that,  in  the  groups  mentioned,  cleav- 
age is  as  constant  in  its  character  as  are 
adult  features ;  that  in  animals  so  widely 
separated  as  flat-worms,  annelids  and  mol- 
lusks  these  early  divisions  of  the  egg  are 
almost  identical  and  that  many  correspond- 
ing cleavage  cells  give  rise  to  homologous 
organs.  Incidentally  such  work  has  shown 
the  close  genetic  relationship  of  the  groups 
named  ;  it  has  also  set  a  new  pace  in  em- 
bryology. Now  that  we  know  the  exact 
cell  origin  of  these  layers  and  organs,  it 
will  never  again  be  possible  in  describing 


the  development  of  these  animals  to  refer 
the  origin  of  certain  organs  to '  germ  layers ' 
merely,  nor  to  refer  the  origin  of  these  lay- 
ers to  certain  general  legions  of  the  embryo. 
The  importance  of  this  line  of  work,  not 
only  in  the  study  of  the  groups  named,  but 
also  to  the  science  of  embryology  as  a  whole, 
is  fully  recognized  both  in  this  country  and 
abroad,  and  the  credit  for  this  service  be- 
longs in  large  part  to  the  Woods  Holl  Lab- 
oratory. 

Other  work  of  the  greatest  importance 
has  been  done  in  the  line  of  what  has 
been  called  '  physiological  morphology.'  It 
would  exceed  the  limits  of  this  article  to 
give  even  a  brief  description  of  papers  of 
this  class  which  have  issued  from  the  Lab- 
oratory. A  few  of  the  more  striking  lines 
of  work,  however,  must  be  mentioned. 
Much  attention  has  been  given  to  experi- 
ments on  the  regeneration  of  lost  parts  in 
various  animals.  In  hydroids,  sea-anem- 
ones and  worms  these  parts  are  some- 
times reproduced  in  a  normal  manner, 
while  under  different  conditions  a  head 
may  be  caused  to  develop  where  a  tail  be- 
longs or  vice  versa.  Another  line  of  work 
has  been  the  grafting  together  of  different 
parts  of  animals.  One  member  of  the  Lab- 
oratory succeeded  in  grafting  together  in 
almost  every  possible  manner  the  pupae  of 
different  moths  and  butterflies.  Some  of 
these  afterwards  went  through  the  meta- 
morphosis and  came  out  as  '  Siamese  twins,' 
*  tandems '  with  four  wings,  etc.  Another 
line  of  work,  even  more  important,  is  found 
in  ^experimental  embryology.'  In  one  fa- 
mous experiment  performed  at  the  Labora- 
tory, the  eggs  of  the  sea-urchin  were  arti- 
ficially fragmented  before  they  began  their 
development,  and  in  this  way  twins,  trip- 
lets, or  still  more  numerous  larvsB  might  be 
produced  from  a  single  egg.  If  the  firag- 
ments  of  the  egg  were  entirely  separate,  the 
larvae  which  developed  were  separate  and 
perfect,  if  they  were  united,  the  larvae  were 


March  2,  1900.] 


SCIENCE. 


341 


united  forming  all  kinds  of  double  or  mal- 
tiple  monBters.  Other  experiments  have 
shown  that  certain  salt  solutions  will  caase 
anfertilized  eggs  to  develop  for  a  short  time 
in  an  irregalar  way,  and  only  last  sammer 
Professor  Loeb  discovered  that  he  could 
cauee  the  unfertilized  eggs  of  the  sea- 
urchin  to  develop  into  normal  larvae,  in 
short,  could  produce  artificial  partheno- 
genesis in  a  phylum  in  which  it  has  never 
before  been  known,  by  treating  them  with 
certain  salt  solutions  ;  this  is  certainly  one 
of  the  most  remarkable  biological  discov- 
eries of  recent  years.  The  lines  of  work  out- 
lined above,  together  with  many  which 
could  not  here  be  mentioned,  and  which 
have  been  actively  prosecuted  at  the  Woods 
HoU  Laboratory,  have  been  substantial 
contributions  toward  the  solution  of  some 
of  the  most  fundamental  problems  of  bi- 
ology. 

Each  year  a  course  of  general  lectures  on 
various  phases  of  biological  work  is  given 
by  different  members  of  the  Laboratory  and 
by  distinguished  visitors.  These  lectures 
are  usually  brief  accounts  of  important  in- 
vestigations, presented  in  a  popular  form. 
A  volume  of  these  lectures  is  published 
annuallv  and  the  contents  of  the  volumes 
form  a  brief  index  to  the  multifarious 
activities  of  the  Laboratory  in  research. 
These  volumes  are  not  only  important  con- 
tributions to  knowledge,  but  still  more,  they 
are  brief  and  popular  presentations  of  what 
are  often  abstruse  and  difficult  subjects,  and 
as  such  they  appeal  strongly  to  investi- 
gators, teachers  and  general  readers  who 
have  not  the  time  to  go  more  fully  into 
these  subjects.  As  showing  the  opinion  of 
the  outside  world  with  regard  to  these  lec- 
tures, the  following  is  quoted  from  Natural 
Science,  December,  1899 :  **  Every  biologist 
who  is  still  young  enough  to  be  enthusiastic, 
looks  with  eagerness  about  this  time  of  year 
for  the  arrival  of  the  volume  of  *  Biological 
Lectures '  from  the  Marine  Biological  Lab- 


oratory, Woods  Holl,  Mass.  *  *  *  One 
cannot  help  feeling  that  the  intellectual  at- 
mosphere of  Woods  Holl  must  be  bracing, 
the  lectures  are  so  vigorous.  The  charm  of 
these  lectures  may  be  partly  due  to  the 
circumstances  of  their  delivery,  but  it  is 
doubtless  mainly  due  to  the  fact  that  each 
is  an  expression  of  personal  work  and  per- 
sonal interest.  One  cannot  but  be  grateful 
to  the  Laboratory  at  Woods  Holl,  which 
has  been  the  stimulus  of  the  fine  series  to 
which  this  volume  is  added,  Floreat  Woods 
HolV^  In  addition  to  the  volume  of  lec- 
tures there  is  also  published  under  the 
auspices  of  the  Laboratory  the  Biological 
Bulletin,  as  well  as  the  Annual  Eeports  and 
Announcements. 

The  service  which  the  Laboratory  has 
rendered  to  biological  instruction  in  our 
schools  and  colleges  and  to  advanced  work 
in  biology  in  general  is  incalculable ;  it 
is  the  biological  clearing  house  of  this 
country,  where  the  specialist  who  has  been 
unable  to  keep  up  with  the  general  advance 
of  his  science  may  learn  from  others  what 
has  been  transpiring  in  fields  outside  his 
own,  where  teachers  may  exchange  ideas  as 
to  the  best  methods  of  instruction,  where 
distinguished  men  in  various  fields  come  to 
know  each  other  in  the  most  intimate  and 
helpful  way,  and  where  all  may  get  broader 
and  truer  ideas  of  the  great  problems  of 
biology.  The  Laboratory  is  also  a  place  to 
which  schools,  colleges  and  universities  are 
coming  to  look  for  good  men.  This  feature 
has  never  before  been  emphasized  and  it 
receives  no  direct  attention  at  Woods  Hall, 
but  if  the  indirect  influence  of  the  Labora- 
tory in  discovering  good  men  and  placing 
them  in  good  positions  were  known,  it  would 
be  seen  that  this  feature  is  no  small  part  of 
the  service  which  the  Marine  Biological 
Laboratory  renders  to  American  biology. 

The  confidence  of  the  Director  that  the 
Laboratory  would  not  fail  to  receive  the 
support  of  the  schools,  colleges  and  univer- 
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sities  of  the  country  has  been  fully  justified. 
During  the  past  twelve  years  representa- 
tives from  about  three  hundred  schools  and 
higher  institutions  of  learning  have  been  in 
attendance  at  the  Laboratory,  while  twenty- 
seven  colleges  and  universities  and  three 
societies  have  been  regular  subscribers  to 
Booms  and  Tables.  The  Laboratory  has 
now  grown  to  such  proportions  that  it  can- 
not expect  to  draw  any  large  part  of  its  finan- 
cial support  from  educational  institutions, 
already  overburdened.  It  is  itself  an  educa- 
tional and  scientific  institution  of  highest 
rank,  and  however  measured,  deserves  to 
stand  alongside  the  best  scientific  schools 
and  laboratories  of  the  world.  "  It  is  ac- 
knowledged that  only  one  similar  institu- 
tion in  the  world  (Naples)  is  more  produc- 
tive in  original  research,  and  no  other  offers 
even  approximately  equal  advantages  for  in- 
struction." Such  an  institution  deserves 
and  expects  independent  support. 

The  present  financial  condition  of  the 
Laboratory  is  shown  by  the  following 
figures : 

Total  Assets. 

Estimated  value  of  real  estate,  buildings  and  equip- 
ment at  V^oods  Holl $35^000. 

Invested  Funds. 

General  Endowment $  4,553. 

Luoretia  Crocker  Fund 2,500. 

Library  Fund 866. 

Interest  on  hand 230. 

$43,149. 
Total  Liabilities. 

Mortgage  on  Woods  Holl  property $2,900. 

Unsecured  Loans 5,276. 

$8,176. 
Assets  less  Liabilities $34,937. 

The  total  earnings  of  the  laboratory  as  compared 
-with  its  expenses  are  given  herewith.  ( *  Earnings ' 
include  all  sources  of  income  save  donations  only  ; 
'  expenses '  include  all  disbursements  save  those  for 
land,  buildings  and  permanent  equipment. ) 

Total  Donations $37, 730. 

Earnings $47,919. 

Expenses $50,759. 


It  appears  from  this  statement  that  the 
income  of  the  Laboratory,  like  that  of 
scientific  and  educational  institutions  in 
general,  is  scarcely  sufiicient  to  meet  the 
running  expenses,  and  that  it  must  look  to 
the  donations  of  interested  friends  for  as- 
sistance in  meeting  a  small  annual  deficit 
and  for  all  permanent  equipment  and  en- 
largement. This  is  a  fact  which  requires 
no  apology;  the  Laboratory  is  not  a  com- 
mercial enterprise  but  a  charitable  instita- 
tion,  in  the  same  sense  that  colleges  and 
universities  are  such.  It  is  not  the  pur- 
pose of  the  Laboratory  to  make  money, 
but  rather  to  contribute  as  much  as  possible 
to  the  advancement  of  science,  and  in  this 
respect  it  has  fulfilled  the  highest  hopes  of 
all  its  friends.  There  is  every  reason  to 
be  proud  of  the  fact  that  it  has  accom- 
plished so  great  a  work  on  so  small  a  finan- 
cial basis,  and  that  it  is  at  present  so  nearly 
self-supporting  as  it  is. 

The  Trustees  at  their  meeting  in  New 
Haven,  December  29th  last,  resolved  that 
for  the  best  interests  of  the  Laboratory  the 
out-standing  debt  of  $8,176,  should  be  paid  . 
off  at  once  and  that  a  smal]  cash  balance 
should  be  left  in  the  hands  of  the  Treas- 
urer. They,  therefore,  appeal  to  the  friends 
of  the  Laboratory  to  contribute  $10,000  to 
this  end.  Subscriptions  may  be  sent  to  the 
Treasurer,  D.  Blakely  Hoar,  220  Devon- 
shire Street,  Boston,  or  to  any  member  of 
the  Board  of  Trustees. 

The  time  has  come  also  when  to  give  the 
Laboratory  the  stable  and  permanent  char- 
acter which  it  deserves  it  should  be  liber- 
ally endowed.  Where  could  a  better  in- 
vestment be  made  than  in  a  scientific  and 
educational  institution  with  such  a  his- 
tory behind  it  and  such  excellent  prospects 
before?  The  Laboratory  and  the  ideals  for 
which  it  stands  must  not  be  allowed  to  suf- 
fer for  lack  of  support ;  it  must  not  remain 
standing  where  it  is,  for  although  its  suc- 
cess has  been  remarkable,  it  is  only  the  be- 
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ginniDg  of  what  it  should  and  could  do,  if 
properly  supported.  The  aim  of  those  who 
are  interested  in  its  welfare  is  to  create  a 
permanent  station  with  adequate  endow- 
ment and  equipment  which  shall  be  in  the 
future  3'et  more  than  in  the  past  'a  na- 
tional center  of  research  in  every  depart- 
ment of  Biology. ' 

For  this  end  its  friends  labor  and  wait, 
hoping  that  the  time  is  not  far  distant  when 
generous  friends  of  science  and  education 
will  see  its  needs  and  its  opportunities  and 
will  not  be  slow  in  their  response. 

E,  G.  CONKLIN. 

University  of  Pennsylvania. 


REPORT   ON    THE  INITIAL    WORK    OF  THE 

STATE     GEOLOGICAL    SURVEY    OF 

NEBRASKA* 

In  a  state  such  as  Nebraska  where  there 
18  no  *  mineral ' — a  term  which  in  the  west 
has  come  to  mean  gold  and  silver-bearing — 
it  is  difficult  to  convince  the  masses  that 
there  is  the  least  possible  economic  impor- 
tance in  a  State  geological  survey. 

If  'mineral'  did  occur,  apathy  could 
much  more  easily  be  overcome,  and  the  ap- 
peals for  a  survey  would  find  more  willing 
and  receptive  ears.  But  something  stronger 
than  apathy  is  encountered  in  the  prejudice 
which  has  been  engendered  against  a  State 
survey  by  men  who  have  sought  heretofore 
to  establish  such  for  the  evident  purpose  of 
holding  office,  that  is  make  a  political  job 
of  it.  This  prejudice  seems  justifiable, 
nevertheless  it  is  none  too  easy  to  live  down. 
A  good  many  years  have  passed  since  our 
admission  to  Statehood,  yet  Nebraska,  a 
commonwealth  greater  than  all  New  Eng- 
land, has  never  made  an  allowance  of  any 
kind  for  a  State  survey,  not  even  for  the 
postage  and  stationery  used  in  correspond- 
ence. Literally  then  not  so  much  as  one 
cent  has  ever  been  voted  for  such  work  to 

*  Paper  read  before  the  Nebraska  Academy  of  Sci- 
ences, December  1,  1899. 


date.  Even  moral  support  has  been  with- 
held, save  that  the  titles  Acting  Botanist, 
Acting  Chemist  and  Acting  Geologist  have 
been  conferred.  The  title  being  the  sole 
emolument  of  office.  However,  the  pre- 
liminary work  of  a  survey,  which  has  en- 
gaged the  writer's  attention  for  successive 
summer  vacations  since  1891,  has  just  re- 
ceived from  the  University  of  Nebraska  en- 
couraging recognition,  and  an  allowance, 
which,  though  small,  is  substantial.  For 
the  biennium  of  1899  and  1900,  $1000  was 
allowed  by  the  Board  of  Begents  for  the 
initial  work  of  a  State  geological  survey. 
The  same  sum  was  likewise  allowed  for  a 
botanical  survey.  The  sum  of  $500  a  year 
may  seem  ridiculously  small,  yet  it  made  it 
possible  to  undertake. several  lines  of  work, 
and  fair  progress  may  be  reported.  Camp 
outfits  were  obtained  for  several  field  parties. 
Team  and  camp  accoutrements  were  pro- 
cured for  Mr.  Cassius  A.  Fisher,  a  Fellow 
in  the  department  of  geology,  who,  together 
with  Mr.  W.  H.  H.  Moore  (U.  of  N.,  1900), 
constituted  a  party  whose  summer  was  to 
be  spent  in  examining  gravel  pits,  clay  pits, 
quarries,  the  water  supply,  and  geology  of 
the  southeastern  or  Carboniferous  counties 
of  Nebraska.  At  each  quarry,  pit  and  ex- 
posure photographs  were  taken,  measure- 
ments and  sections  made,  notes  recorded, 
and  liberal  samples  taken  from  the  soil  and 
sub-soil  down  through  every  layer. 

One  hundred  and  fifty  localities  were  thus 
examined.  The  specimens  from  each  quarry 
are  being  mounted  in  order  upon  large 
wooden  tablets  properly  made  and  finished, 
each  some  7  feet  high  by  one  foot  wide ; 
these  as  done  are  placed  permanently  on 
exhibition  to  illustrate  the  rock  and  clay 
resources  of  the  State.  A  second  party  in 
charge  of  Mr.  C.  N.  Gould  (a  Fellow  in  the 
department  of  geology),  with  Mr.  Roy 
Hadsel  (8.  W.  Kan.  College,  1899),  as  as- 
sistant, was  provided  with  team  and  camp 
outfit,  and  drove  from  Oklohoma  through 
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Kansas,  Nebraska,  northwestern  Iowa  into 
South  Dakota,  following  the  Dakota  Cre- 
taceoas,  the  great  water-bearing  beds  of  the 
plains.  Over  one  hundred  boxes  of  material 
were  collected,  with  the  result  that  new 
forms  were  found,  some  valuable  rock- bear- 
ing beds  located,  and  the  second  or  third 
largest  known  collection  of  Cretaceous  leaves 
made,  numbering  4000  to  5000  specimens. 
Mr.  Gould  is  devoting  his  undivided  energy 
to  these  collections,  working  them  out,  re- 
cording and  numbering  them,  classifying 
and  describing  them.  This  work  is  to  be 
finished  by  July  1,  1900. 

A  third  party  consisted  of  Mr.  G.  E. 
Condra,  a  graduate  student  of  the  Univer- 
sity of  Nebraska,  who  spent  the  spring  and 
summer  collecting  the  fossil  Bryozoa  in  the 
Carboniferous  exposures,  with  the  result 
that  some  30  localities  were  visited  and  a 
large  collection  made,  in  which  are  already 
represented  over  40  species,  several  forms 
being  undoubtedly  new.  Mr.  Condra  will 
spend  the  remainder  of  the  year  upon  his 
collections,  preparing  the  material,  num- 
bering, recording,  identifying  and  describ- 
ing the  same.  Numerous  microscopic  sec- 
tions are  already  cut,  and  as  many  more 
are  to  be  prepared,  and  this  work  which 
was  begun  two  years  ago  will  be  continued 
for  at  least  another  year  before  a  paper  is 
to  be  presented. 

A  fourth  party,  consisting  of  Miss  Carrie 
A.  Barbour,  assistant  curator  of  the  State 
Museum,  and  an  assistant,  visited  quarries 
in  the  Carboniferous,  and  Permian  for  the 
sole  purpose  of  collecting  fossils.  Over 
20,000  of  the  commoner  species  were  pro- 
cured, some  of  them  apparently  new  to  the 
State,  with  three  or  four  species  supposed  to 
be  undescribed.  A  fifth  party  consisted  of 
the  acting  State  Geologist,  who  visited  all 
quarters  of  the  State,  and  attempted  to  cor- 
relate work  as  far  as  he  was  able.  There  is 
such  an  accumulation  of  data  and  material 
that  it  will  tax  the  department  to  dispose  of 


it  in  time  to  begin  the  work  of  1900.  Be- 
sides, several  lines  of  investigation  are 
under  way,  the  most  noteworthy  of  which 
is  that  of  Mr.  W.  W.  H.  Moore,  who  is 
making  freezing  and  pressure  tests  of  the 
mortar,  cement  and  building  rocks  collected 
during  the  summer.  This  investigation 
bids  fair  to  yield  some  useful  if  not  impor- 
tant results.  It  is  the  intention  that  every 
line  of  work  and  investigation  shall  be  so 
well  finished  and  so  nearly  in  hand  that 
there  will  be  little  or  no  overlapping  of  the 
work  of  one  year  upon  the  next.  It  may  be 
reported  that  the  initial  work  of  the  survey 
seems  to  be  as  well  systematized  as  is  to 
be  expected  the  first  year.  Barring  unex- 
pected difiEiculties  and  adversities,  it  seems 
assured  that  fair  progress  may  be  reported 
to  this  academy  at  the  close  of  the  present 
biennium. 

Another  sum  of  $500  will  'be  available 
for  a  continuance  of  the  work  in  1900,  and 
not  less  than  five  or  six  papers  will  be  ready 
to  submit  to  the  Legislature,  as  the  result  of 
the  work  of  the  first  biennium.  The  plan 
being  to  ask  for  a  special  appropriation  for 
publishing.  These  papers,  according  to 
present  intention,  will  be  confined  studi- 
ously and  strictly  to  economic  phases  of  our 
geology,  with  the  hope  and  full  expectation 
that  a  legislative  as  well  as  a  university  ap- 
propriation may  be  a  reality  for  the  second 

biennium. 

Erwin  Hinckley  Barbour. 
The  Univebsity  of  Nebraska. 


SCIENTIFIC  BOOKS, 

Text- Book  of    Vertebrate     Zoology.      By   J.    S. 

Kings  LEY,  Professor  of   Zoology   ia     Tufts 

College.     New  York,    Henry    Holt  &    Co. 

1899.     8vo.,    pp.    viii  +  439.      378  figures  in 

text. 

Professor  Kingsley  has  prepared  a  text-book 
for  college  students  ^*  intended,"  so  says  the  pre- 
face, '*  to  supplement  both  lectures  and  labora- 
tory work  and  to  place  in  concise  form  the  more 
important  facts  and  generalizations  concerning 
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the  vertebrates."  The  first  half  of  the  four 
hundred  odd  pages  of  text  is  taken  up  with  an 
account  of  the  morphology  of  the  vertebrates, 
while  the  second  half  is  devoted  to  a  syste- 
matic review  of  the  group. 

In  the  first  half  an  introductory  four  pages 
defines  and  illustrates  the  group  of  chordates 
and  the  position  of  the  vertebrates  in  the  group. 
There  follow  four  pages  of  introductory  em- 
bryology, dealing  in  the  briefest  and  most 
generalized  way  with  the  pre-embryonic  stages 
of  development,  and  then  eight  pages  of  gen- 
eral histology. 

The  organs  of  vertebrates  are  then  considered 
under  the  four  heads  of  entodermal,  ectodermal, 
mesothelial  and  mesenchymatous  organs.  The 
discussion  of  each  is  from  the  embryological 
standpoint,  but  includes  a  consideration  of  its 
adult  structure.  The  space  given  to  an  organ 
is  necessarily  very  little,  to  the  teeth  two  pages, 
to  the  tongue  half  a  page,  to  the  cranial  nerves 
eight  and  one-half  pages.  This  part  of  the  book 
closes  with  an  account  of  the  segmentation  of 
the  head,  followed  by  a  brief  account  of  the 
early  development  of  the  egg  of  vertebrates 
(oogenesis,  spermatogenesis,  cleavage,  gastrula- 
tion)  and  by  a  section  on  the  origin  of  the  verte- 
brates. If  one  should  weave  into  a  single 
account  greatly  condensed  resumes  of  Wieder- 
sbeim's  *■  Comparative  Anatomy  '  and  Hert wig's 
*  Text-Book  of  Embryology,'  the  result  would 
be  very  much  that  which  we  have  here,  though 
Professor  Kingsley's  combination  is  skillfully 
made,  clear,  generally  accurate  and  brought 
up  to  date. 

The  author  is  to  be  congratulated  on  having 
the  courage  to  give  due  recognition  in  the 
second  part  of  his  book  to  the  importance  of  a 
knowledge  of  vertebrate  classification.  It  is 
further  a  matter  of  congratulation  that  fossil 
forms  have  been  included.  The  treatment  is 
the  usual  one  and  this  part  of  the  book  in  its 
arrangement  and  general  typographical  make- 
up reminds  one  strongly  of  Sedgwick's  transla- 
tion of  Clauses  elementary  text-book.  It  is  not 
to  be  expected  that  Professor  Kingsley  has 
pleased  every  one  in  the  matter  of  classification, 
that  he  has  prepared  a  concise  and  useful  sum- 
mary few  will  question.  Families  are  briefly 
characterized ;  important  genera  are  mentioned; 


in  some  cases  habitat  and  common  names  of 
genera  are  added,  in  other  cases  only  the  scien- 
tific names  appear.  But  few  specific  names  are 
mentioned.  It  is  unfortunate  that  the  plan  of 
the  book  renders  this  part  of  it  so  brief.  For 
purposes  of  identification  it  cannot  be  of  great 
use,  but  as  a  convenient  means  of  referring 
generic  names  to  their  families  it  is  of  distinct 
value,  and  hence  the  mention,  merely,  of  many 
generic  names  is  to  be  commended. 

That  a  book  meant  for  college  use  should 
omit  references  to  the  literature  is  a  serious 
blemish. 

The  index,  unfortunately,  includes  the  ana- 
tomical and  embryological  references  for  the  first 
part  of  the  book  only,  and  the  taxonomic  terms 
for  the  second  part  only.  Thus  Cladoselache  is 
referred  to  page  237,  but  not  to  page  173. 
Even  taxonomic  terms  used  in  the  introductory 
sections  of  the  systematic  part  of  the  book  are 
not  fully  indexed.  Thus  Notodelphys  is  re- 
ferred to  page  287,  but  not  to  page  281,  where  it 
also  occurs ;  while  Bhinoderma,  which  occurs 
on  the  same  page,  is  not  indexed.  This  should 
be  corrected  in  a  later  edition. 

Among  many  old  friends  we  find  some  excel- 
lent new  illustrations,  and  many  that  are  rough 
sketches.  Particularly  noteworthy  are  the  very 
useful  perspective  diagrams,  such  as  Fig.  127. 
Why,  on  the  other  hand.  Fig.  16,  should  be 
thought  worth  printing,  when  so  many  excel- 
lent figures  are  available,  is  a  mystery.  The 
reproduction  of  the  original  figures  is  frequently 
bad,  the  reference  lines  and  letters  being  often 
blurred,  the  latter  sometimes  illegible.  (Figs. 
34,  39,  85,  159,  283.)  The  copied  figures  are 
excellently  rendered  and  in  other  respects  the 
work  of  the  publishers  is  well  done. 

Detailed  criticism  is  perhaps  superfluous 
where  so  much  is  good,  but  one  wonders  how 
Professor  Kingsley  overlooked  this  (p.  25)  with 
reference  to  the  air  bladder  of  the  fishes :  '  ^  The 
bladder  itself  usually  lies  dorsal  to  the  aorta 
and  urinogenital  system  next  the  vertebral  col- 
umn.'' Does  not  every  fisher-boy  know  better  ? 
That  archenteron  and  stomach  are  synonymous 
terms,  as  implied  on  page  6,  and  that  the  duo- 
denum is  pre-hepatic,  as  one  might  infer  from 
reading  the  statement  at  the  bottom  of  page  35, 
are  statements  needing  revision. 
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The  style  of  the  book  is  on  the  whole  simple 
and  clear  (what  does  the  subject-matter  admit 
of  else?),  but  one  is  occasionally  startled  by 
such  English  as  this  (p.  38) :  ^  ^  In  birds,  at  about 
the  middle,  the  mid- gut  bears  a  blind  tube," 
or  as  this  (p.  223)  :  '^The  lampreys  feed  upon 
the  mucus  and  blood  which  they  rasp  from 
fishes.'' 

The  method  of  treatment  is  then  strictly 
morphological — the  first  part  dealing  with  the 
morphology  of  the  organs — the  second  part 
adding  to  this  so  much  of  external  morphology 
as  is  of  use  in  classification.  .  Judged  as  a  mor- 
phology the  book  deserves  to  be  commended. 
But  does  this  warrant  the  author  in  calling  it  a 
zoology  V 

A  categorical  description  of  the  structures  of 
vertebrates  so  arranged  as  to  suggest  their  evo- 
lution is  but  a  part  of  zoology.  In  the  opinion 
of  the  reviewer  it  is  the  least  interesting  part, 
and  by  many  modern  workers  it' is  regarded 
as  the  least  important.  It  would  be  hard  to 
imagine  a  college  student  calling  Professor 
Kingsley's  book  either  interesting  or  stimula- 
ting, though  if  used  as  directed  in  connec- 
tion with  lectures  and  laboratory  work  he  will 
surely  find  it  of  value.  It  is  easier  to  point  out 
faults  than  to  show  how  they  may  be  remedied, 
but  why,  may  we  ask,  should  three  pages 
be  given  to  the  mouth,  lips,  teeth  and  tongue, 
and  no  word  said  of  the  chain  of  causal  rela- 
tions connecting  lip  development  in  mammals 
with  the  power  of  mastication,  heterodont 
dentition  and  articulate  speech,  so  admirably 
worked  up  by  Gegenbaur  ?  Why  an  account 
of  the  peculiarities  of  structure  of  the  Raise 
and  no  word  as  to  the  relation  of  these  pecu- 
liarities to  the  mode  of  life?  And  so  the  rest 
of  it :  if  we  are  to  have  pure  morphology,  why 
not  more  of  the  spirit  of  Gegenbaur  and  less 
of  that  of  Haeckel  ?  When  the  ideal  text- book 
of  zoology  is  written  it  will  surely  deal  with 
causes,  not  merely  with  results. 

Jacob  Reighard. 
University  op  Michigan. 

Water-Supply  Engineering :  The  Designing ^  Con- 
struction and  Maintenance  of  Water  Supply 
Systems,  both  City  and  Irrigation.  By  A. 
Prescott  Folwell,  Associate  Professor  of 


Municipal  Engineering  in  Lafayette  College. 

First  Edition.     New  York,  John  Wiley  and 

Sons.      1900.      Octavo,   562    pages  and   19 

plates.     Price,  $4.00. 
The  Filtration  of  Public    Water-Supplies.       By 

ALLfeN  Hazen.     Third  Edition,  Revised  and 

Enlarged.      New    York,    John    Wiley    and 

Sons.      1900.      Octavo,   321    pages   and   22 

plates.     Price,  $3.00. 

It  is  a  happy  feature  of  American  engineer- 
ing education  that  many  of  the  text-books  used 
by  the  student  are  also  manuals  constantly  con- 
sulted by  the  engineer  in  making  his  designs. 
In  such  a  system  of  education  there  is  no  con- 
flict between  theory  and  practice,  but  each 
supplements  and  improves  the  other.  Theory 
is  indeed  merely  the  systematic  formulation 
of  general  laws  derived  from  experience,  and 
practice  is  the  application  of  theory  to  the 
economic  production  of  useful  results.  Both 
of  the  above  books  are  well  adapted  to  class 
use,  both  exhibit  the  details  of  the  latest 
theories  and  constructions,  and  both  are  of 
high  value  to  the  practicing  engineer.  The 
first  book  covers  the  wide  field  of  all  the  fea- 
tures of  water  works,  while  the  second  treats 
of  that  special  part  concerned  with  the  im- 
provement of  the  quality  of  the  water. 

Professor  Folwell  has  succeeded  well  in  pre- 
senting the  principles  and  practice  of  this  wide 
field  in  a  single  volume.     The  theoretical  dis- 
cussions may  sometimes  be  criticised  as  rather 
incomplete,  but  it  is  evidently  intended  that 
the  reader  should  have  a  good  knowledge  of 
applied  mechanics  and  hydraulics.     The  ques- 
tion of  the  force  of  impact  caused  by  a  moving 
body  or  stream  of  water,  which  is  always  puz- 
zling to  practical  men,  especially  needs  correc- 
tion and  revision  on  pages  229  and  247.     On 
the  whole,  however,  the  theory  seems  as  well 
presented  as  can  be  done  in  such  limited  space. 
The  practical  details  relate  largely  to  the  water 
supplies  of  cities  and  towns,  irrigation  systems 
being  properly  given  a  subordinate  place.     The 
subject  of  designing  which  includes  quantity 
and  quality  of  water  and  the  details  of  the 
systems  of  collection,  purification,  and  distribu- 
tion, covers  452  pages,  while  construction  and 
operation  are  treated  in  94  pages.     Methods  of 
cleaning  water  mains,  of  thawing  out  frozen 
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pipes,  and  of  preventing  corrosion  fi'om  elec- 
trolysis are  well  discussed.  Pumping  systems 
are  treated  more  fully  than  usual  ;  this  is  a 
step  in  the  right  direction,  since  about  75  per 
cent,  of  the  water  works  of  the  United  States 
are  operated  by  this  method,  the  gravity  sys- 
tems being  largely  confined  to  the  large  towns 
on  the  Atlantic  and  Pacific  States.  The  grow- 
ing importance  of  water-supply  engineering 
may  be  clearly  recognized  from  the  fact  that 
the  number  of  water  works  in  the  United  StatCg 
in  1898  was  about  1600,  while  in  1897,  it  was 
ahout  3200.  The  book  is  well  illustrated,  clearly 
written,  and  will  be  a  valuable  aid  to  all  who 
are  planning  or  operating  public  water  sup- 
plies. 

The  increasing  interest  in  securing  purity  of 
water-supplies  is  not  only  evidenced  by  the  cir- 
camstance  that  the  book  of  Mr.  Hazen  has 
reached  its  third  edition  in  less  than  four  years, 
but  also  by  the  construction  of  sand  filter  beds 
at  seventeen  American  towns  and  cities  in  the 
last  decade.  During  the  same  period  more  than 
one  hundred  others  have  installed  mechanical 
filtration  plants.  No  fact  in  sanitary  engineer- 
ing is,  indeed,  more  fully  established  than  that 
the  death  rate  from  typhoid  fever  is  materially 
lowered  by  filtration,  and  the  present  interest 
of  the  public  g^ves  hope  that  the  time  is  not  far 
distant  when  the  cities  of  the  United  States  may 
take  rank  with  London,  Berlin,  Vienna,  and 
Amsterdam  in  freedom  from  that  disease.  Mr. 
Hazen  is  a  high  authority  on  this  subject,  and, 
although  an  advocate  of  the  system  of  slow  fil- 
tration through  sand  beds,  his  book  treats  also 
of  the  more  rapid  system  of  mechanical  filters, 
which  in  many  cases  may  be  installed  at  less 
expense.  The  present  edition  gives  the  results 
of  the  recent  experiments  at  Louisville,  Pitts- 
barg,  and  Cincinnati,  and  also  valuable  informa- 
tion regarding  the  filter  beds  of  several  Euro- 
pean cities.  Statistics  of  both  systems  of  filtra- 
tion are  presented  in  tabular  form.  These  show 
that  the  slow  sand  system  is  used  by  cities  hav- 
ing an  aggregate  population  of  21,400,000,  of 
of  which  10,200,000  are  in  Great  Britain  and 
260,000  in  the  United  States.  The  aggregate 
population  using  mechanical  filters  in  the  United 
States  and  Canada  is  nearly  1,600,000,  while 
this  system  Lb  practically  unemployed  in  other 


countries.  At  the  present  time  only  about  one- 
tenth  of  the  cities  and  towns  of  the  United 
States  have  filtered  water  supplies.  The  book 
of  Mr.  Hazen,  as  well  as  the  large  plant  recently 
built  at  Albany,  N.  Y.,  under  his  supervision, 
will  have  much  influence  in  inducing  other  cities 
to  inaugurate  effective  methods  for  the  purifica- 
tion of  their  water  supplies. 

Mansfield  Mebriman. 

California  Mines  and  Minerals,     Published  by 
the  California  Miners'  Association,  under  the 
direction  of  Edward  H.  Benjamin,  Secre- 
tary for  the  California  Meeting  of  the  Amer- 
ican  Institute  of  Mining  Engineers.      San 
Francisco,  Calif.    1899.    Vol.  8.     Pp.  450. 
This  treatise  upon  the  mines  and  mining  of 
California  is  dedicated  to  the  members  of  the 
American  Institute  of  Mining  Engineers  ^  as 
a  souvenir  of  their  visit  to  California '  in  Sep- 
tember and  October,  1899 ;   but  it  is  a  vastly 
more  important  and  valuable  work  than   the 
usual  ^  souvenir.'    It  constitutes  a  very  valuable 
treatise  upon^Mie  great  industry  to  which  it  is 
devoted  and  is  full  of  important  information, 
valuable  historical  facts  and  industrial  statistics. 
It  is  a  large  volume,  handsomely  printed,  ex- 
tensively and  well  illustrated,  well  made  and 
substantially  bound.     Its  market  value  is  stated 
to  be  five  dollars  and  the  munificence  of  the 
Californian  is  well  exhibited  in  the  fact  that  a 
copy  was  supplied  to   every  member  of  the 
visiting  Society. 

The  contents  consist  of  thirty-five  papers  by 
well-informed  writers  and  often  the  ablest  in 
their  respective  departments.  In  these  chap- 
ters are  described  the  topography,  geology  and 
mineral  deposits  of  the  various  mining  counties 
of  the  State,  the  methods  of  working,  the  sta- 
tistics of  production,  and  the  special  conditions 
of  exploitation  and  development  of  the  more 
interesting  fields,  especially  those  in  which  the 
precious  metals  are  produced  in  largest  quan- 
tity. Regarding  the  most  important  products,, 
gold  and  silver,  copper,  borax,  bituminous  and 
asphaltic  rock,  quicksilver,  and  petroleum,  the 
ground  is  remarkably  well  covered.  We  note 
that  the  output  of  silver  has  le^  value  than 
that  of  petroleum  and  that  quicksilver  has  fifty 
per  cent,  larger  value  than  the  former. 
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Numerous  half-tone  and  other  illustrations, 
maps  and  tables  of  statistics  aid  the  reader  in 
obtaining  a  most  satisfactory  understanding  of 
the  extent  and  importance  of  the  mining  indus- 
tries of  California. 

Ki.   XI.   X* 

BOOKS    RECEIVED. 

Bichter^a  Organic  Chemistry.    Edited  by  PROFESSOR  R. 

ANSCHiJTZ.    Translated   by    Edgar   F.    Smith. 

Third  American  Edition.   Philadelphia,  P.  Blakis- 

ton'8  Son  &  Co.    1900.     Vol.   II.,  pp.  vi  -f  671. 

$3.00. 
Malay  Magic.     Walter  William  Skeat.    With 

prefa<!e  by  C.  O.  Bl aodsn.   London  and  New  York, 

The  Macmillan  Company.     1900.    Pp.  xiv  +665. 

$6.50. 

Lessons  in  Elementary  Physiology.  Thomas  H.  Hux- 
ley. Edited  by  Frederic  S  .  Lee  .  New  York  and 
London.    1900.    Pp.  xvi  +  577. 

The  Teaching  of  Elementary  Mathematics.  DAVID  E. 
Smith.  New  York  and  London,  The  Maomillan 
Company.    1900.    Pp.  xv  +  312.    $1.00. 


SCIENTIFIC  JOURNALS  AND  ARTICLES. 

The  Plant  World  for  February  has  for  its  lead- 
ing article  'Notes  on  the  Edible  Berries  of 
Alaska/  by  Walter  H.  Evans,  who  states  that 
they  are  of  wonderful  abundance  and  variety. 
John  M.  Coulter  treats  of  the  'Geograpical 
Distribution  of  Conifers,'  Byron  D.  Halsted  pre- 
sents a  note  on  *  Coloration  of  Leaf  for  Seed 
Distribution/  and  K.  C.  Davis  discusses  the 
'  Wild  and  Qarden  Pseonies  in  America.'  Mrs. 
Caroline  A.  Creevey  continues  her  series  of 
articles  on  '  Plant  Juices  and  their  Commercial 
Values/  amber,  copal  and  turpentine  being 
among  those  discussed  in  this  number.  The 
Supplement  on  '  The  Families  of  Flowering 
Plants '  contains  the  Ginkgoales,  the  Pinacese 
and  the  Taxacese. 

SOCIETIES  AND  ACADEMIES. 
GEOLOGICAL   SOCIETY   OF  WASHINGTON. 

The  97th  regular  meeting  was  held  at  the 
Cosmos  Club,  February  14,  1900. 

Under  informal  communications,  Mr.  Bailey 
Willis  stated  that  a  diamond  drill  hole  at  .The 
Dalles,  on  the  Columbia  River,  had  reached  a 
depth  of  916  feet  and  had  penetrated  several 
flows  of  Columbia  basalt,  distinguished  by  layers 


of  clay  and  by  differences  of  texture.  No  exact 
section  has  been  kept.  A  piece  of  core  from 
916  feet  in  depth  is  shown  by  examination  in 
thin  section  to  be  basalt.  The  object  of  the 
boring,  which  is  a  private  enterprise,  is  to  pros- 
pect for  coal. 

Mr.  H.  W.  Turner  proposed  the  adoption  and 
use  of  the  term  Sierran^  originally  suggested  by 
Professor  Le  Conte,  to  distinguish  the  erosion  in- 
terval of  the  early  Pleistocene.  The  actuality 
and  importance  of  this  early  Pleistocene  erosion 
were  illustrated  with  reference  to  the  eastern 
slope  of  the  Sierra  Nevada.  It  was  shown  that 
the  Sierran  canons  had  in  some  cases  been  oc- 
cupied by  lava  flows  upon  which  the  moraines 
of  Glacial  time  are  resting. 

The  following  papers  were  presented  on  the 
regular  program : 

(1)  'A  peculiar  Clastic  Dike  and  its  As- 
sociated Ore  Deposits,'  by  Mr.  F.  L.  Ransome. 
This  dike  is  exposed  in  the  workings  of  the 
Wedge  and  Bachelor  mines,  near  Ouray,  Colo- 
rado. It  fills  a  normal  fault-fissure,  of  small 
throw,  cutting  nearly  horizontal  beds  of  sand- 
stone and  shale.  The  filling  material  came  from 
above,  and  is  largely  composed  of  flakes  of  black 
shale,  derived  from  a  bed  which  is  traversed 
by  the  fissure,  but  which  limit  the  upward  ex- 
tension of  the  dike.  This  material  was  subse- 
quently forced  by  pressure  into  all  the  branches 
of  the  fissure  and  has  the  form  of  an  eruptive 
dike.  It  has  been  explored  to  a  depth  of  630 
feet  and  has  an  average  width  of  2  or  3  feet. 
The  ore,  which  is  an  argentiferous  tetrahedrite, 
or  freibergite,  occurs  alongside  of,  or  in  the 
dike,  in  spaces  opened  by  later  movements. 
These  have  been  in  part  bedding  faults,  which 
have  dislocated  the  dike  along  nearly  horizontal 
planes. 

(2)  *  Wood  River  Mining  District,  Idaho,'  by 
Mr.  Waldemar  Lindgren.  The  silver-lead 
mines  of  Wood  River  are  located  in  southern 
central  Idaho,  some  50  miles  north  of  Snake 
River.  The  geological  formations  consist  of  a 
sharply  folded  series  of  Paleozoic,  probably  very 
largely  Carboniferous,  sediments  consisting  of 
limestones,  quartzites,  and  slates.  Imperfect  fos- 
sils indicating  Upper  Carboniferous  were  found 
in  it  at  two  localities.  The  large  granite  area 
of  southern  Idaho  abuts  against  the  sedimentary 
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rocks  in  this  vicinity,  showing  at  the  contact 
undoubted  intrusive  phenomena.  The  Carbo- 
niferous  series  contains  several  isolated  masses  of 
granitic  rocks  of  varying  character,  which  are 
also  intrusive  into  the  sediments. 

The  deposits  are  fissure-veins  with  a  west  to 
northwesterly  strike  and  southerly  dip,  occur- 
ring, as  a  rule,  in  the  calcareous  shales  of  the 
sedimentary  formation.  The  principal  minerals 
are  galena  and  zincblende  in  a  gangue  of  pre- 
dominating siderite.  Veins  of  the  same  char- 
acter are  also  found  in  the  granite  areas  enclosed 
in  the  sediments.  The  veins  are  pre-Miocene 
and  post-Carbonifereus  in  age,  their  crossings 
being  in  part  covered  by  andesitic  flows.  The 
granitic  rocks  also  contain  another  series  of 
veins  of  very  different  composition.  They 
carry  chiefly  gold  contained  in  pyrrhotite,  chal- 
copyrite,  pyrite,  and  arsenopyrite.  Replace- 
ment has  played  an  important  part  in  the  vein 
formation,  especially  in  those  veins  which  are 
contained  in  the  sedimentary  areas.  The  fis- 
sure plans  are  well  defined  but  the  ore-bodies 
do  not  follow  these  strictly  in  detail,  and  may 
exhibit  considerable  irregularity. 

(3)  '  Cretaceous  fossils  collected  by  J.  B. 
Hatcher  in  Patagonia,'  by  Mr.  T.  W.  Stanton. 
Among  the  collections  brought  back  by  Mr. 
Hatcher's  last  expedition  to  Patagonia  there 
are  some  Cretaceous  invertebrates  that  seem  to 
represent  a  fauna  new  to  South  America.  The 
localities  from  which  they  were  obtained  are 
near  Lake  Puerrydon  in  Latitude  47°  30^  S. 
and  Longitude  72®  W.  There  are  about  35 
species  in  the  collection  of  which  28  are  suffi- 
ciently well  represented  to  be  described  and 
these  all  appear  to  be  new.  Although  there 
are  some  indications  of  relationships  with  Lower 
Cretaceous  faunas,  consideration  of  the  collec- 
tion as  a  whole  leads  to  the  conclusion  that  the 
horizon  is  about  the  middle  of  the  Cretaceous, 
at  least  not  lower  than  the  Cault. 

F.  L.  Bansome, 
David  White, 

Secretaries. 

BIOLOGICAL  SOCIETY  OF  WASHINGTON. 

The  3l8th  meeting  was  held  on  Saturday, 
February  10th.  H.  J.  Webber  exhibited  pho- 
tographs of  the  Melon  Pawpaw,  Carica  papaya, 


which  is  a  native  of  both  the  East  and  West 
Indies.  The  form  native  in  Florida  has  a  fruit 
about  the  size  of  an  egg,  but  the  cultivated 
varieties  (of  which  there  are  several)  bear 
fruits  from  the  size  of  a  small  musk  melon  up 
to  five  or  ten  pounds  in  weight.  The  fruit  is 
pyriform  and  much  resembles  a  musk  melon  in 
taste  and  make-up  and  is  sliced  and  eaten  in 
the  same  way. 

The  most  noteworthy  character  of  the  plant 
is  its  well  known  faculty  of  rendering  meat 
tender  when  cooked  with  it.  This  is  due  to 
the  presence  of  a  soluble  ferment  known  as 
papain  which  is  similar  in  action  to  the  animal 
pepsin.  The  fruit  of  Carica  also  contains  this 
ferment  in  considerable  quantity  and  bids  fair 
to  become  a  very  valuable  desert  fruit,  especi- 
ally for  invalids  troubled  with  indigestion.  It 
is  a  fruit  which  should  be  more  widely  known 
and  sold  in  all  markets. 

Henry  W.  Olds  spoke  on  '  Form  in  the  Songs 
of  Birds, '  showing  first  that  the  study  of  bird 
music,  while  interesting,  is  of  little,  if  any^ 
value  as  an  aid  to  the  development  of  the  sci- 
ence of  ornithology.  He  then  considered  the 
question  of  the  use  of  our  scale.  He  gave  a 
brief  resum^  of  its  evolution  and  stated  that, 
wonderful  as  it  seems,  it  is  a  fact  that  some  of 
the  birds  do  use  our  scale.  He  instanced  sev- 
eral that  unmistakably  are  governed  by  the 
intervals  that  compose  it,  although  some  of 
them  occasionally  wander  from  the  key  just  as 
human  singers  do.  Mr.  Olds  then  considered 
various  essential  forms  that  give  to  music  co- 
herence and  capability  of  aesthetic  satisfaction. 
These  he  illustrated  with  blackboard  notations 
and  whistled  examples  of  both  human  and 
avian  music.  He  showed  diflerent  means  by 
which  is  produced  that  symmetry  that  is 
needed  to  satisfy  the  musical  sense — the  regular 
recurrence  of  phrases  or  kinds  of  phrases,  repe- 
tition of  one  theme  on  diflerent  pitches,  the 
regularity  of  these  repetitions,  antiphonal  or 
answering  themes,  etc. ,  and  for  every  example 
in  our  music  instanced  its  counterpart  among 
bird  songs  he  had  noted.  In  conclusion  he 
suggested  that  these  were  not  accidental  re- 
semblances, but  seemed  to  show  on  the  part  of 
the  birds  intelligent  appreciation  of  musical 
effects;    and  that   there  appeared   to    be  no 
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escape  from  the  conclusion  that  the  birds  were 
subject  to  a  musical  evolution  that  paralleled 
our  own. 

Mr.  M.  G.  Kains  presented  a  paper  upon  '  The 
Effects  of  the  Electric  Arc  Light  in  the  Culture 
of  Easter  Lilies,'  giving  the  results  of  experi- 
ments conducted  during  the  winter  of  1895,  at 
Cornell  University,  under  the  direction  of  Pro. 
fessor  L.  H.  Bailey.  Three  divisions  of  the 
plants  were  made,  one  in  the  full  glare  of  the 
naked  light,  one  in  which  the  light  first  passed 
through  a  pane  of  glass,  and  one  where  no 
light  was  employed.  The  light  burned  nightly 
for  four  months  and  uniform  cultural  conditions 
were  maintained  throughout  the  tests.  Plants 
in  the  light  sections  were  taller,  blossomed 
earlier,  were  less  robust  and  their  flowers 
shorter  lived  than  those  grown  in  the  dark, 
blossoms  in  the  naked  light  exhibited  a  dark 
brown  burn  upon  the  surface  facing  the  lamp, 
and  blossoms  upon  plants  grown  in  the  dark 
lasted  two  days  longer  than  those  in  the  light. 
From  the  experiments  it  is  concluded  that  com- 
mercial use  might  be  made  of  the  arc  light  after 
the  lily  buds  are  an  inch  long,  and  that  the 
light  must  pass  through  a  glass  to  screen  out 
the  ultra-violet  rays  of  the  spectrum. 

E.  V.  Wilcox  discussed  *  Lupines  as  Plants 
Poisonous  to  Stock,'  saying  that  cattle  and 
sheep  varied  greatly  in  their  liking  for  the  grow- 
ing plants,  some  animals  eating  them  with 
avidity  and  others  caring  little  for  them.  The 
poisonous  properties  of  the  Lupines  appeared 
to  reside  in  the  seeds  or  seed  pods,  for,  while  the 
plants  were  usually  eaten  with  impunity,  great 
mortality  had  been  known  to  occur  among  stock 
which  was  forced  by  a  fall  of  wet  snow  to  feed 
on  plants  from  which  the  leaves  had  mostly 
fallen  while  the  seed  pods  remained.  On  the 
large  ranges  of  the  west,  where  forage  plants 
were  not  cultivated,  Lupines  were  frequently  so 
abundant  that  they  were  cut  and  dried  like  hay 
for  use  in  winter,  and  the  speaker  noted  a  case 
where  sheep  fed  on  this  Lupine  hay  were  seem- 
ingly driven  mad.  T.  W.  Stanton, 

Secretary. 

THE  PHILOSOPHICAL  SOCIETY  OF  WASHINGTON. 

The  512th  meeting  of  the  Society  was  held 
on   February  3,    1900,   at  the  Cosmos  Club. 


After  a  general  discussion  on  the  method  of 
publication  of  the  Bulletin^  the  first  regular 
paper  of  the  evening  was  read  by  Mr.  J.  G. 
Hagen,  on  '  Recent  Progress  in  Astro-physics.' 

During  the  course  of  the  address  the  follow- 
ing three  points  were  discussed :  Ths  cbuler 
type  of  varuible  stars,  the  spectroscopic  binaries^ 
and  the  Potsdam  photometric  catalogue. 

Regarding  the  first  point,  the  cluster  Messier 
No.  5  was  mentioned  as  presenting  a  remark- 
able uniformity  in  its  variable  stars.  Out  of 
900,  visible  on  the  plates  obtained  in  Arequipa 
with  the  13-inch  Boy  den  refractor,  63  were  recog- 
nized as  variables,  and  40  of  them  were  meas- 
ured accurately  from  nearly  a  hundred  plates. 
The  mean  period  of  all  except  two  is  aboat 
12}  hours,  with  a  mean  range  of  1.1  magnitude. 
It  was  suggested  that,  with  Pogson's  light  factor 
0.4,  the  common  range  of  1.1  magnitude  could 
be  explained  by  supposing  each  variable  to  be  a 
binary  system,  with  components  of  equal  bright- 
ness. The  cluster  would  then  consist  of  many 
binary  systems,  each  with  its  orbital  plane  pass- 
ing through  the  sun,  and  with  a  period  of  revo- 
lution equal  to  25  hours. 

With  respect  to  spectroscopic  binaries,  Camp- 
bell's discovery  of  Polaris  as  a  double  system 
was  mentioned.  The  center  of  gravity  ap- 
proaches our  sun  with  a  velocity,  of  12  kilo- 
meters, while  Polaris  oscillates  around  it  in  a 
period  of  about  four  days.  The  fact  that  three 
years  previous  the  mean  velocity  was  found 
eight  kilometers  larger,  might  point  to  a  dis- 
turbing body.  Yet,  to  pronounce  Polaris  a 
triple  system,  would  be  premature.  Another 
interesting  discovery  of  a  periodic  change  in 
the  spectrum  was  recently  made  by  Mrs.  Flem- 
ing in  the  case  of  Zeta  Centauri,  with  intervals 
of  two  and  six  days,  thus  making  a  period  of 
eight  days.  The  intervals  of  two  and  six  days 
were  graphically  illustrated  by  an  eccentric 
orbit.  Attention  was  also  called  to  experiments 
made  by  Humphrey,  Mohler  and  Wilsing,  to  the 
effect  that  changes  in  the  normal  spectrum  may 
be  produced  by  changes  of  pressure  in  the  source 
of  light. 

The  third  point  consisted  in  a  summary  of  a 
review  of  the  Potsdam  photometric  catalogue, 
recently  published  in  the  Vierteljahrssdirifl, 
XXXIV.,  pp.  288-297. 
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At  the  close  of  the  paper  two  Goerz  Trieder 
Binoculars  were  exhibited. 

The  second  paper  read  was  by  Mr.  J.  F. 
Hay  ford,  on  '  Kecent  Progress  in  Geodesy.'  As 
it  is  expected  that  this  will  soon  be  published 
in  Science  in  full,  no  abstract  is  here  given. 

A  paper  by  Mr.  T.  J.  J.  See,  on  'Recent 
Progress  in  Astronomy,'  went  over  to  the  next 
meeting  on  account  of  the  absence  of  the  author. 

E.  D.  Pbeston, 

Secretary, 

TORREY  BOTANICAL  CLUB. 

The  annual  meeting  on  January  9th,  re- 
sulted in  the  election  of  the  previous  board  of 
officers,  including  as  President,  Hon.  Addison 
Brown ;  Trecisurer,  Maturin  L.  Delafield,  Jr.  ; 
Secretary^  Edward  S.  Burgess,  Ph.D.  ;  Editor, 
Lucien  M.  Underwood,  Ph.D.  Annual  reports 
of  officers  were  rendered,  that  of  the  Treasurer 
showing  a  balance  in  the  treasury. 

The  Secretary,  Professor  Edward  S.  Burgess, 
reported  an  average  attendance  of  31  at  the  15 
meetings  held  during  the  year,  one  death,  a 
present  active  membership  of  237,  correspond- 
ing membership  142,  honorary  membership  3, 
total  membership  382.  Among  the  18  scientific 
papers  presented,  5  had  been  accompanied  by 
lantern  views  ;  4  papers  related  to  ferns.  Nine 
illustrative  exhibits  of  photographs,  plates  and 
flower  paintings,  etc.,  had  been  held.  Brief 
reports  of  collections  and  of  botanical  progress 
numbered  55. 

The  editor,  Professor  L.  M.  Underwood,  re- 
ported the  regular  monthly  issue  of  the  Bulletin, 
forming  the  largest  volume  published  to  date, 
including  650  pages,  besides  23  heliotype  plates 
and  38  figures  in  the  text,  and  including  65 
articles  representing  39  authors.  The  publica- 
tion of  the  Memoirs  has  been  carried  on  with 
unusual  activity,  including  Dr.  M.  A.  Howe's 
monograph  on  the  Californian  HepaticsB  (208 
pages,  35  plates),  Mr.  Tracy  E.  Hazen's  Life- 
bistory  of  ^  Sphserella  Icumstria  {Rxmatococcus 
pluvialis '),  pp.  33,  2  colored  plates,  and  the  be- 
ginniog  of  Professor  F.  E.  Lloyd's  *  Comparative 
Embryology  of  the  Bubiacese'  (pp.  21,  4  plates). 

Mias  Ingersoll,  as  curator,  reported  upon  the 
eondition  of  the  herbarium  of  the  Torrey  Club, 
suggesting  its  transfer  to  the  New  York  Botan- 


ical Clarden.  Discussion  followed  looking  to- 
ward its  treatment  there  as  the  nucleus  for  a 
distinct  local  collection,  but  no  definite  action 
was  taken.  Dr.  T.  F.  Allen  remarked  upon  the 
beginnings  of  the  collection  as  dating  from  a 
persistent  botanical  exploration  of  parts  of  New 
Jersey,  especially  about  New  Durham  and  the 
Secaucus  swamps,  made  by  himself  and  Mr. 
Wm.  H.  Leggett,  Dr.  Bunstead,  etc. 

Dr.  Allen's  own  private  herbarium  at  Litch- 
field, Ct.,  is  also  richly  representative  of  those 
localities  and  others  now  destroyed  or  altered, 
and  contains  much  of  interest  to  the  history 
of  local  botany  of  New  York  City. 

Miss  Marie  L.  Sanial,  as  Secretary  of  the  Ex- 
cursion Committee,  reported  38  excursions  held, 
with  the  new  feature  of  excursions  for  bryolog- 
ical  and  other  collections  in  December,  at  one 
of  which  15  persons  were  present. 

The  Committee  appointed  to  consider  a  pro- 
gram for  a  Torrey  Day  in  connection  with  the 
A.  A.  A.  S.  meeting  here  next  summer,  reported 
through  the  Secretary,  a  provisional  program. 

The  scientific  paper  of  the  evening  was  by 
Professor  Francis  E.  Lloyd,  on  *  The  Relation- 
ships of  certain  Rubiacese,'  forming  part  of  an 
investigation  in  the  embryology  of  that  order 
now  in  course  of  printing  among  the  Memoirs 
of  the  Torrey  Club.  The  ground  of  relation- 
ship considered  was  the  ovary,  which  is  classed 
as  inferior,  but  developmentaljy  proves  a  re- 
ceptacle hollowed  out.  The  flower  seems  to  be 
derived  from  one  or  more  separate  corolla- 
lobes.  The  RubiacesB  are  very  polymorphic 
externally,  and  there  is  the  greater  need  of 
discovery  of  stable  internal  characters.  Such 
characters  for  the  ovary  of  the  Stellatese  were 
discussed  in  detail.  That  of  the  common  But- 
tonbush,  CephalanthuSj  was  alluded  to  as  pos- 
sessing certain  ovary  characters  in  form  and 
relatively  rapid  and  prolonged  growth  of  the 
basal  partition,  which  accord  most  significantly 
with  the  unusually  compressed  position  of  the 
ovary. 

Discussion  followed  regarding  the  passage  of 
pollen  tube  through  tissues  rather  than  loosely 
in  the  cavity  of  the  ovary.  In  some  Rubiaceae, 
said  Professor  Lloyd,  these  tubes  seem  stimu- 
lated by  contact  with  the  enlarged  collar-cells 
of  the  funiculus,   and    appear    to  owe  their 
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guidance  into  the  micropyle  to  sach  stimulas. 
Dr.  MacDougal  remarked  upon  recent  conclu- 
sions that  pollen  tubes  show  negative  reactions 
to  oxygen,  but  positive  to  sugars,  and  to  albumi- 
noid substances  in  the  ovary  or  near  the  em- 

bryosac.  Edward  S.  Bubgess, 

Secretary, 

THE    NEW    YORK    SECTION    OP    THE    AMERICAN 

CHEMICAL  SOCIETY. 

The  February  meeting  of  the  New  York 
Section  of  the  American  Chemical  Society  was 
held  at  the  Chemist's  Club,  108  West  55th 
street,  on  Friday  evening,  the  9th  inst..  Dr.  C. 
F.  McKenna  presiding.  After  consideration  of 
a  series  of  resolutions  submitted  by  the  Com- 
mittee on  Standards  for  Instruments  of  Meas- 
ure, the  following  papers  were  read:  'The 
Technical  Analysis  of  Bope  and  Twine,'  by 
Durand  Woodman ;  'A  New  Synthesis  in  the 
Phen-Miazin  Series,'  by  Marston  Taylor  Bogert; 
*0n  the  History  of  Photo- Chemical  Improve- 
ments,' by  Maximilian  Toch. 

Dr.  Woodman  described  the  chief  commercial 
grades  of  Cordage,  'oiled'  and  'unoiled,'  'tar- 
red,' '  plumbagoed,'  etc.,  and  exhibited  samples 
of  manila,  sisal  and  jute  fiber  with  analyses ; 
also  analyses  of  the  different  grades  of  rope 
above  mentioned. 

Dr.  Bogert  described  a  new  method  of  pre- 
paring the  salts  of  the  Phen-miazin  series  as 
developed  in  the  organic  laboratories  of  Co- 
lumbia University,  which  consists  in  heating 
anthranilic  acid  with  any  nitrile  in  a  sealed 
tube  for  several  hours  at  a  temperature  of  200 
degrees  to  250  degrees  C,  according  to  the 
nitrile  used.  Since  many  foreign  chemists,  as 
well  as  several  in  this  country,  are  working  on 
this  same  subject,  it  is  very  gratifying  to  have 
a  successful  result  on  a  new  line  of  experiment 
from  the  University  in  this  city. 

Mr.  Maximilian  Toch  described  chiefly  the 
progress  in  photo-chemistry,  and  illustrated  the 
method  of  printing  and  developing  some  of  the 
more  rapid  bromide  papers.  His  paper  was 
listened  to  with  great  attention  and  was  fol- 
lowed by  remarks  and  reminiscences  from  sev- 

eral  members  duband  Woodman, 

Secretary, 


THE  ACADEMY  OF  SCIENCE  OF  ST.  LOUIS. 

At  the  meeting  of  the  Academy  of  Science  of 
St.  Louis  of  February  5,  1900,  some  250  per- 
sons were  given  a  demonstration  of  the  use  of 
the  microscope  in  the  sciences,  arts  and  iDdm- 
tries,  by  experts,  under  the  direction  of  Dr.  H. 
M.  Whelpley,  as  follows : 

Anatomy,  Dr.  B.  J.  Terry ;  Bacteriology^  Dr. 
Amand  Ravold ;  Blood  ezamiruUion,  Dr.  Ludwig 
Bremer;  Botany ,  Mr.  H.  F.  Roberts;  Diseaut 
of  forest  trees.  Dr.  H.  von  Schrenk  ;  Drug  adul- 
terations, Mr.  O.  H.  Elbrecht ;  Flour  inspedum, 
Mr.  Victor  Goetz;  Insects  parasitic  on  mob, 
Mr.  C.  F.  Baker ,  Living  protoplasm,  Dr.  Otto 
A.  Wall,  Jr.  ;  Microphotography,  Mr.  Robert 
Benecke  ;  Mineralogy,  Dr.  G.  Hambach  ;  IfuAo- 
graphic  dry  plate  testing,  Mr.  Robert  Benecke ; 
Fhotomicography,  Dr.  Adolph  Alt;  PhysioU^, 
Dr.  Hartwell  N.  Lyon  ;  Seed  adulterations,  Mr. 
F.  W.  Maas;  Spice  adulterations,  Mr.  William 
K.  Ilhart ;  Textile  fibers,  Mr.  Peter  J.  Weber, 
Jr.  ;  Trichina,  Dr.  G.  C.  Crandall. 

Through  the  courtesy  of  the  Historical  So- 
ciety, the  rooms  of  that  Society  were  thrown 
open  to  the  members  of  the  Academy  and  their 
guests,  and  the  Society's  important  collections, 
as  well  as  the  demonstration  offered  by  the 
Academy,  proved  a  source  of  interest  and  in- 
struction to  the  ladies  and  gentlemen  present. 

William  Tbelease, 
Recording  Secretary. 


NOTES  ON  PHYSICS, 

drude's  annalen. 

A  NEW  series  (the  fourth  series)  of  the  An- 
nalen der  Physik,  begins  with  the  current  num- 
ber, January,  1900,  under  the  editorship  of 
Paul  Drude.  This  great  periodical  will  now  be 
known  as  Drude' s  Annalen,  The  third  series, 
the  Annalen  der  Physik  und  Chemie,  edited  by 
G.  and  E.  Wiedemann,  contains  sixty-nine  vol- 
umes. The  entire  series,  305  volumes  to  date, 
represents  a  large  part  of  the  progress  of  the 
physical  sciences  during  the  eighteenth  and 
nineteenth  centuries. 

RADIANT  HEAT. 

Professor  Max  Planck  gives,  in  Drude^s 
Annalen,  January,  1900,  a  reprint -of  his  elec- 
tro-magnetic theory  of  radiation  which  was  com- 
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monicated  to  the  Berlin  Academy  of  Sciences 
in  May,  1899.  This  memoir,  which  seems  to 
be  monumental  in  character,  is  remarkable  in 
that  it  verifies  the  Stefan-Boltzmann  law,  de- 
rived from  thermodynamic  considerations,  that 
the  total  energy  radiant  from  a  black  body  is 
proportional  to  the  fourth  power  of  the  abso- 
lute temperature,  and  the  law  of  W.  Wien  con- 
cerning the  distribution  of  energy  in  the  spec- 
tram  of  a  black  body. 

Wien's  conclusions  are  based  upon  certain 
assumptions  as  to  the  number  of  radiant  centers 
(molecules)  in  unit  volume  and  their  velocity. 
It  is  now  known  that  the  total  energy  radiated 
from  a  black  body  and  its  distribution  in  the 
spectrum  depend  only  upon  temperature  and 
are  entirely  independent  of  the  physical  prop- 
erties of  particular  substances,  so  that  it  is 
highly  probable  that  the  law  of  total  energy 
and  the  law  of  its  distribution  in  the  spectrum 
are  capable  of  rigorous  derivation  from  assump- 
tions of  axiomatic  simplicity. 

The  theoretical  results  of  Stefan,  Boltzmann 
and  Wien,  now  verified  by  Planck,  may,  there- 
fore, eventually  appear  to  be  independent  of 
the  highly  specialized  character  of  the  assump- 
tions upon  which  they  are  based.  When  this 
stage  of  the  science  is  reached,  these  laws  of  radi- 
ation will  no  longer  appeal  to  experiment  for  ver- 
ification, but  they  will  take  their  place  among 
numerous  other  established  laws  as  instruments 
for  the  interpretation  of  experimental  results. 

Physicists  ought  to  drop  the  term  radiant  en- 
ergy and  retain  the  older  and  better  term  radiant 
heat,  inasmuch  as  the  energy  of  radiation  is  heat 
in  the  same  sense  that  molecular  energy  is  heat. 
Both  types  of  energy  are  subject  to  the  first  and 
second  laws  of  thermodynamics ;  both  types 
give  rise  to  the  entropy  function,  and  Max- 
well's law  of  molecular  velocity  distribution  is 
strictly  analogous  to  Wien's  law  of  the  distribu- 
tion of  energy  in  the  spectrum. 

THERMAL  CONDUCTIVITY. 

Heat  measurements  are  among  the  most 
inaccurate  of  physical  measurements  and  the 
measurement  of  thermal  conductivity  is  perhaps 
the  most  inaccurate  of  the  measurements  in 
heat.  Professor  Kohlrausch  {Drude's  AnruUen, 
January',  1900)  proposes  a  method  for  measur- 


ing thermal  conductivity  which  depends  upon 
the  final  permanent  distribution  of  temperature 
in  a  conductor  carrying  electric  current,  heat 
being  allowed  to  flow  out  of  the  conductor  only 
at  the  points  where  current  enters  and  leaves  it. 
Under  these  conditions  a  remarkably  simple  re- 
lation subsists  between  the  temperature  at  a 
point,  the  electric  potential  at  a  point,  and 
the  ratio  of  electrical  to  thermal  conductivity. 
The  method  depends  only  upon  measurements 
of  temperature,  of  electrical  potential,  and  of 
electrical  conductivity.  W.  S.  F. 


ENQINEEBINO  NOTES, 

A  NUMBER  of  European  nations  are  now 
adopting  the  Gruson  chilled  iron  shield  for  their 
land  defences  and  the  success  of  the  invention 
is  so  well-assured,  it  is  said,  that  the  Messrs. 
Krupp,  some  time  since,  bought  the  OruBon- 
werke  and  have  developed  the  invention  to  a 
state  of  considerable  perfection.  The  Gruson 
armor-turrets  are  thought  to  be  practically  in- 
vulnerable ;  their  flatly  curved  tops  deflect- 
ing shot  and  shell  and  their  adamantine  chilled 
surfaces  and  their  great  thickness  making  them 
impenetrable  to  direct  impact  of  the  heaviest 
shot.  It  is  proposed  to  endeavor  to  intro- 
duce this  device  into  the  United  States,  where 
it  is  thought  that  it  may  be  made  even  more 
successful,  since  our  chilling  irons  are  found  to 
be  superior  to  those  of  any  other  country.  The 
turrets  are  usually  of  from  50  to  100  tons  weight 
and  are  built  up  of  great  staves  and  segments, 
ten  or  fifteen  of  which  constitute  the  low,  wide, 
circular,  covered  box  which  constitutes  the  tur- 
ret and  protects  the  guns.  The  top  is  usually 
made  of  two  semi- circular  halves.  In  their  man- 
ufacture, the  quality  of  iron  employed  is  presum- 
ably that  found  to  make  the  best  car  wheels  and 
one  of  peculiar  strength  and  toughness,  as  well 
as  of  intensely  hard  chilling  property.  A  Gru- 
aonwork  is  to  be  established  at  Chester,  Pa. ,  by 
New  York  and  Philadelphia  capitalists. 

The  success  of  the  submarine  craft  which 
have  been  recently  produced  in  the  United 
States  and  in  France  is  stimulating  other 
nations,  and  an  authority  among  English  tech- 
nical journals — Industriea  and  Iron — says  :  **  In 
spite  of  the  derision  with  which  they  have  been 


i 


354 


SCmNGE. 


[N.  S.   Vol.  XI.  No.  870. 


received  by  our  Admiralty,  there  is  a  prospect 
of  submarine  torpedo  boats,  becoming  an  im- 
portant factor  in  the  future  strategy  of  marine 
warfare.  Apart  from  the  ancient  history  of 
diving  or  submarine  torpedo  boats,  the  recent 
activity,  notably  of  the  French  and  American 
naval  authorities,  and  the  favorable  views  with 
which  the  experts  of  these  two  nations  look 
upon  the  latest  developments  in  submarine 
torpedo  boats,  is  more  than  ample  justifica- 
tion for  our  Admiralty  giving  serious  considera- 
tion to  this  most  dangerous  and  constantly  im- 
proving mode  of  torpedo  attack.  Our  battle- 
ships are  estimated  to  be  worth  £40,000,000 
and  our  protected  cruisers  about  £26,000,000, 
whilst  other  fighting  ships  of  our  Navy  are 
valued  at  about  £34,000,000,  making  in  all  a 
grand  total  of  £100,000,000.  Surely  if  our 
costly  Navy  is  to  be  menaced  with  such  a  sys- 
tem of  deadly  torpedo  attacks  as  may  reason- 
ably be  anticipated  from  the  modem  submarine 
boats  of  foreign  naval  Powers,  it  behooves  our 
Government  to  test  and  adopt  counteracting 
means  of  attack,  and  also  to  endeavor  to  secure 
some  more  reliable  means  of  defence  against  such 
attacks  than  at  present  obtain  in  our  Navy." 

The  last  year  was  the  *  record  year'  for 
Great  Britain  as  well  as  for  the  United  States. 
That  country  registered  a  foreign  trade  total- 
ing about  four  thousand  dollars.  The  imports 
were  £485,000,000,  of  £12  per  capita  of  total 
population,  the  exports  £264,000,000,  about 
£6  //  lis,  per  capita  and  the  re-exports  £65, 
averaging  £1  //  123.  There  has  never  been  a 
year  in  which  so  much  trade  was  reported,  so 
much  manufacturing  done  or  so  much  profit  se- 
cured;  notwithstanding  the  enormous  amount 
of  successful  competition  in  the  British  market 
and  the  markets  of  the  world,  to  which  the 
United  States  and  Germany  have  attained. 
Prosperity  has  been  quite  extraordinary  in  all 
manufacturing  and  exporting  countries. 

A.  H.  T. 

BOTANICAL  NOTES. 
BOTANY  AT  WOODS  HOLL. 

Fob  about  a  dozen  years  opportunities  for 
botanical  study  have  been  ofi^ered  to  botanists 
at  the  Marine  Biological  Laboratory  at  Woods 
Holl,  a  seaside  town  on  the  southern  coast  of 


Massachusetts.  Year  by  year  the  work  offered 
has  been  enlarged,  so  that  now,  under  the 
direction  of  Dr.  B.  M.  Davis,  of  the  University 
of  Chicago,  it  includes  a  laboratory  study  of 
algse,  fungi,  plant  physiology,  plant  cytology 
and  micro-technique,  with  lectures  covering 
nearly  the  whole  field  of  botany.  The  labora- 
tories are  open  from  July  5th  to  August  16th. 
When  we  think  of  the  poor  preparation  of  so 
many  of  our  teachers  of  botany  in  the  high 
schools,  and  even  the  colleges  and  the  so-called 
universities,  it  is  strange  that  more  of  them  do 
not  take  advantage  of  the  opportunities  offered 
by  such  a  school  as  this  at  Woods  Holl.  It  is 
encouraging  to  see  that  already  eighteen  col- 
leges are  cooperating  in  supporting  this  labora- 
tory school.  There  should  be  many  more  of 
these.  Every  large  institution  should  offer  as 
a  prize  to  its  advanced  men  a  room  or  table  in 
the  Woods  Holl  Laboratory.  In  many  cases 
this  would  be  of  much  more  value  to  the  re- 
cipient than  a  scholarship  or  fellowship  costing 
the  institution  much  more  money.  These  might 
be  called  'Woods  Holl  Scholarships,'  the  re- 
cipient to  spend  the  season  in  work  in  the 
laboratory,  and  to  bring  back  into  his  college  at 
the  end  of  the  summer  vacation  the  results  of 
his  studies. 

MINNESOTA  BOTANICAL  STUDIES. 

The  thick  'part'  of  this  interesting  and 
unique  publication  which  appeared  early  in 
January,  contains  articles  on  Chlorochifirium  (an 
endophytic  alga  of  the  Protococcaceae,  found 
in  the  thallus  of  a  marine  seaweed),  Bkodymenia 
(a  red  seaweed  from  the  Pacific  Coast),  the 
Lichens  of  the  Lake  Superior  Region  (enumer- 
ating one  hundred  and  fifty-eight  species  and 
varieties,  forty-six  of  which  had  not  hitherto 
been  recorded  from  the  interior  flora  of  the 
United  States),  Lichens  of  the  Minnesota  Val- 
ley (enumerating  two  hundred  and  one  specieB 
and  varieties  of  which  forty-one  had  not  hitherto 
been  recorded  from  Minnesota,  one  being  new 
to  science).  Synonymic  Conspectus  of  Native 
and  Garden  Aquilegias  of  North  America  (de- 
scribing forty-six  species  and  varieties).  Syn- 
onymic Conspectus  of  the  Native  and  Garden 
Aconitums  of  North  America  (describing  sev- 
enteen species  and  varieties). 
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HABPEB'S  STUDIES  IN  CELL  DIVISION. 

The  December  number  of  the  Annals  of 
Botany  contains  another  of  those  valuable  con- 
tributions to  plant  cytology  which  have  ap- 
peared from  time  to  time  from  the  hand  of  Pro- 
fessor Harper.  He  takes  up  in  the  present 
paper  the  cell-division  in  sporangia  and  asci, 
using  for  the  former  mainly  the  species  of 
Saprolegnia  and  Achlya^  with  some  of  the  Mu- 
coraeeae  and  Synchitriacefie,  also.  For  the  cell- 
division  of  asci  he  has  made  use  of  his  previous 
studies  in  the  Erysipheae,  and  now  adds  Lachnea 
BcutelkUa  of  the  Pezizaceae,  His  summary  of 
results  is  in  part  as  follows : 

"  If  we  compare  now  the  methods  of  spore- 
formation  in  the  ascus  and  in  the  sporangia 
studied ,  the  differences  in  the  two  cases  are  at 
once  apparent.  In  the  ascus,  as  in  the  higher 
plants,  the  cutting  out  of  the  daughter  cell  from 
the  mother  cell  is  effected  by  the  agency  of  the 
eame  fibrous  kinoplasmic  elements  as  were  con- 
cerned in  the  division  of  the  nucleus.  In  the 
higher  plants  the  flat  cell-plate  is  formed  by 
the  '  cone-principal '  of  the  karyokinetic  figure 
as  named  by  Van  Beneden,  while  in  the  ascus 
the  daughter  cell  is  cut  out  of  the  protoplasm 
of  the  mother  cell  by  an  ellipsoidal  cell  plate 
formed  from  the  fibers  of  the  antipodal  cone. 
In  this  process  the  daughter  cell  is  cut  out  of 
the  interior  of  the  protoplasm  of  the  mother 
cell,  so  that  it  remains  surrounded  on  all  sides 
by  the  material  of  the  mother  cell.  The  daugh- 
ter cells  do  not  contain  all  the  protoplasm  of 
the  mother  cell,  a  considerable  mass  remaining 
as  the  so-called  epiplasm.  This  is  typical  free 
cell-formation,  as  I  have  pointed  out  before. 
In  all  the  sporangia  studied,  the  cleavage  is 
from  the  surface  of  the  protoplasm,  or  from  the 
surface  of  vacuoles  of  the  mother  cell.  The 
daughter  cells  are  thus  separated  by  cleavage- 
ftirrows,  and  the  nature  of  the  division  from 
the  surface  inwards  precludes  the  possibility  of 
the  formation  of  an  epiplasm.  *  *  * 

"If  we  consider  now  the  bearing  of  the  ob- 
servations presented,  on  the  doctrine  that  the 
ascus  is  a  more  highly  developed  and  special- 
ized modification  of  the  sporangium  of  the 
Zygomycetes,  it  is  plain  that  the  very  different 
methods  of  cleavage  in  the  two  cases  are  op- 
posed to  the  assumption  of  any  close  relation- 


ship between  them.  In  fact,  it  seems  rather 
difficult  to  imagine  any  intermediate  stages 
which  could  connect  the  process  of  cleavage  by 
surface- furrows,  as  seen  in  the  sporangium, 
with  the  free  cell -formation  of  the  ascus.  *  *  * 
'^  The  total  dissimilarity  of  the  process  of 
cleavage  in  the  sporangia  described  and  the 
ascus  as  I  have  shown  it  in  the  above  account, 
makes  it  necessary  to  look  for  the  ancestors  of 
the  Ascomycetes  elsewhere  than  in  the  lower 
Fungi.  Thaxter's  studies  of  the  Laboulbenia- 
ceae  have  emphasized  greatly  the  resemblance 
of  that  group  to  the  Florideae  and  the  hypothe- 
sis of  the  multiple  origin  of  the  Fungi  from  the 
Algae  has  gained  correspondingly  in  strength. 


*  «  « 


^*  We  can  say,  however,  as  noted  above,  that 
the  unlikeness  in  the  method  of  spore-forma- 
tion in  the  ascus  and  the  sporangia  which  I  have 
studied;  makes  it  impossible  to  assume  any  very 
direct  relationship  between  the  Phycomycetes 
and  Ascomycetes. ' ' 

SHOBT  NOTES. 

CouLTEB  and  Bose  contribute  an  important 
paper  to  the  Proceedings  of  the  Washington 
Academy  of  Sciences,  consisting  of  a  synopsis 
of  Mexican  and  Central  America  Umbelliferae, 
in  which  all  the  data  with  respect  to  the  um- 
belliferous flora  of  the  region  under  considera-. 
tion  are  brought  together.  Thirty-nine  genera 
and  one  hundred  and  eighty-two  species  are 
enumerated. 

An  interesting  paper  by  O.  Borge  of  Stock- 
holm, on  the  fresh-water  algae  of  Franz- Josefs- 
Land  (Siisswasseralgen  von  Franz -Josefs-Land, 
Kongl.  Yetens.  Akad.  Forhandl,  1899)  enumer- 
ates the  plants  collected  by  the  Jackson-Harms- 
worth  Expedition.  No  less  than  forty-three 
species,  representing  twenty-two  genera,  are 
enumerated.  These  genera  range  from  OsciUa- 
toria^  NoatoCj  etc.,  to  CoBtnarium,  Spirogyra^ 
Vaucheria  and  Oedoganium,  One  new  species 
is  described,  namely,  Monostrama  fiaheri,  of 
which,  oddly  enough,  a  variety,  also  (var. 
minor)  was  found. 

C.  G.  Lloyd  continues  his  '  Mycological 
Notes '  (No.  4,  November,  1899)  and  takes  up 
the  genus  PBaUiota,  describing  six  species  and 
varieties,  and  enumerating  eighteen  or  twenty 
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others  vhich  have  heen  recorded  as  occurring 
in  this  country.  Some  of  the  latter  are  rare, 
some  of  douhtful  occurrence,  while  others  are 
based  on  erroneous  determinations. 

The  report  of  the  Botanist  of  the  United 
States  •  Department  of  Agriculture,  recently  is- 
sued, gives  one  some  idea  of  the  many  kinds  of 
work  taken  up  by  that  division,  including 
poisonous  plants,  seed  testing,  seed  and  plant 
introduction,  economic  plants  of  the  tropics,  etc. 

Botanists  may  obtain  a  suggestion  as  to  how 
to  secure  the  publication  of  some  of  the  matters 
they  wish  to  distribute  to  the  people,  from  a 
tiny  pamphlet  on  the  ^  Stinking  Smut  of  Wheat, ' 
by  Professor  BoUey,  of  the  North  Dakota  Agri- 
cultural College,  which- was  *  published  for  the 
farmers  of  Minnesota  and  North  Dakota'  by 
one  of  the  enterprising  railway  lines.  It  is 
popularly  written,  and  at  the  same  time  is  sci- 
entifically reliable. 

Bbcent  ^Contributions  to  the  Flora  of  Queens- 
land '  by  F.  M.  Bailey,  Colonial  Botanist,  enu- 
merate and  describe  many  new  plants,  and  call 
attention  to  certain  plants  '  reputed  to  be  pois- 
onous to  stock.' 

A  RECENT  report  on  the  *  Timber  Trees  of  the 
Herberton  District  of  North  Queensland,'  by 
J.  F.  Bailey,  assistant  to  the  Colonial  Botanist, 
is  interesting  to  American  botanists  on  account 
of  the  fact  that  but  one  of  the  genera  enumer- 
ated (ZanthoxyUm)  is  native  to  this  country. 
One  obtains  little  idea  of  the  appearance  of  the 
Queensland  forests  from  an  examination  of  the 
descriptive  list  of  one  hundred  and  eleven 
names.  What  notion,  for  example,  does  one 
have  of  species  of  Acronychia  and  Halfordia 
(Rutaceae),  or  Blepharocarya^  Euroschinus  and 
Pleiogynium  (Anacardiaceae),  or  AleuriteSj  BcUo- 
ghia  and  McUlotus  (Euphorbiaceae)  ? 

The  successive  numbers  of  the  Forester,  *& 
monthly  magazine  devoted  to  the  care  and  use 
of  forests  and  forest  trees  and  to  related  sub- 
jects' contain  so  much  that  is  botanical,  and  are 
so  beautifully  illustrated  that  we  cannot  do 
otherwise  than  commend  it  to  botanists  as  a 
most  helpful  journal. 

Charles  E.  Bessey. 

The  University  of  Nebraska. 


SCIENTIFIC  NOTES  AND  NEWS. 

Sir  Michael  Foster  has  been  returned  to 

Parliament  as  representative  of  the  University 

of  London.     The  final  vote  was  :  Sir  Michael 

Foster,  1271 ;  Dr.  Collins,  868 ;  Dr.  Busk,  586. 

The  Paris  Academy  of  Sciences  has  elected 
as  a  corresponding  member.  Dr.  H.  G.  Zeuthen, 
professor  of  mathematics  at  the  University  of 
Copenhagen. 

Professor  C.  Barus,  of  Brown  University, 
has  been  asked  by  the  committee  in  charge  to 
present  a  report  on  pyrometry  at  the  Interna- 
tional Congress  of  Physicists  of  the  Paris  Expo- 
sition. 

Professor  Ira  Bbmben,  of  Johns  Hopkins 
University,  will  deliver  the  address  at  the  dedi- 
cation of  the  new  chemistry  building  of  the 
University  of  Elansas  next  fail. 

The  following  named  botanists  and  zoologLsts 
have  recently  joined  the  Washington  Academy 
of  Sciences  as  non-resident  members :  C.  £. 
Bessey,  University  of  Nebraska ;  John  M. 
Coulter,  University  of  Chicago ;  G.  L.  Goodale, 
Harvard  University ;  C.  S.  Sargent,  Arnold 
Arboretum  ;  W.  P.  Wilson,  Philadelphia  Com- 
mercial Museums ;  W.  B.  Scott,  Princeton 
University  ;  Henry  F.  Osborn,  Columbia  Uni- 
versity ;  David  S.  Jordan,  Stanford  University  ; 
William  Brewster,  Cambridge,  Mass. ;  J.  A. 
Allen,  American  Museum  of  Natural  His- 
tory;  E.  A.  Andrews,  Johns  Hopkins  Uni- 
versity; H.  C.  Bumpus,  Brown  University; 
Carl  H.  Eigenmann,  Indiana  University; 
Walter  Faxon,  Harvard  University ;  Chas. 
H.  Fernald,  Mass.  Agricultural  College,  S.  A. 
Forbes,  University  of  Illinois  ;  Simon  H.  Gage, 
Cornell  University  ;  Samuel  Garman,  Museum 
of  Comparative  Zoology,  Cambridge  ;  Alpheus 
Hyatt,  Boston  Society  of  Natural  History ;  C. 
C.  Nutting,  State  University  of  Iowa ;  Arnold 
E.  Ortmann,  Princeton  University ;  W.  E.  Bit- 
ter, University  of  California  ;  R.  E.  C.  Steams, 
Los  Angeles,  California  ;  R.  P.  Whitfield,  Amer- 
ican Museum  of  Natural  History ;  Edmund  B. 
Wilson,  Columbia  University. 

As  we  have  already  announced.  Professor  B. 
W.  Wood,  of  the  University  of  Wisconsin,  is  at 
present  in  England,  having  been  invited  by  the 
Society  of  Arts  to  lecture  on  <  The  Method  of 
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Color  Photography  by  Means  of  Diffraction 
Gratings,'  which  he  has  described  in  this 
JoxTiiNAL.  This  lecture  was  announced  for 
February  14th.  Professor  Wood  was  invited 
while  in  London  to  lecture  before  the  Royal 
Society  on  February  15th,  his  subject  being 
'Photographs  of  Sound  Waves  and  the  Kine- 
xnatographic  Demonstration  of  the  Evolution 
of  Reflected  Wave  Fronts,'  and  before  the 
Physical  Society  on  February  28d,  on  these  and 
several  of  his  other  recent  discoveries  in  physics. 
He  has  also  been  invited  to  lecture  before  the 
Boyal  Photographic  Society  and  the  Camera 
dob. 

We  learn  from  the  Botanical  Oazette  that  Dr. 
Douglass  A.  Campbell,  professor  of  botany,  in 
Leland  Stanford  University,  has  been  spending 
some  time  in  the  University  of  Berlin  and  is  at 
present  in  Egypt. 

The  Prussian  Ministry  of  State  has  expelled 
Dr.  Arons,  decent  in  physics  at  the  University 
of  Berlin.  It  will  be  remembered  that  charges 
were  brought  against  Dr.  Arons  for  advocat- 
ing the  doctrines  of  social  democratic  party 
and  that  the  University  Senate  refused  to  dis- 
dpline  him. 

We  regret  to  record  the  death  of  President 
James  H.  Smart  of  Purdue  University,  Lafay- 
ette, Ind. 

The  death  is  announced  of  Professor  Charles 
Piazzi  Smyth,  the  astronomer.  He  was  the  son 
of  Admiral  William  Henry  Smyth,  a  well  known 
hydrographer  and  astronomer,  and  was  born  at 
Naples  in  1819.  He  began  his  astronomical 
work  at  the  Cape  of  Good  Hope  in  1835  and 
was  appointed  Astronomer  Royal  of  Scotland 
and  Director  of  the  University  of  Edinburgh  in 
1885.  He  is  best  known  to  the  general  public 
for  his  publications  on  the  *  Great  Pyramid.' 

The  death  is  also  announced  of  Mr.  Leander 
J.  McCormick  who  founded  the  observatory  at 
the  University  of  Virginia  which  bears  his 
name. 

The  Royal  Institution,  London,  has  received 
for  the  promotion  of  experimental  research  at 
low  temperatures,  £100  from  Sir  Andrew  Noble. 
The  Institution  has  also  received  £100  from 
Mr.  Charles  Hawksley,  and  £25  from  Mr.  Frank 
McClean. 


Ex-Repbesbntative  Isaac  Stephenson  of 
Marinette,  Wis.,  has  announced  his  intention 
to  give  to  that  city  a  public  library  building,  to 
cost  $50,000. 

On  the  evening  of  February  21st,  the  Trustees 
of  the  Corcoran  Gallery  of  Art,  at  Washington, 

D.  C,  gave  a  reception  to  the  Washington 
Academy  of  Sciences  and  their  guests,  the 
American  Institute  of  Mining  Engineers.  The 
spacious  halls  of  the  gallery  were  thrown  open 
and  a  considerable  assemblage  was  present  not- 
withstanding a  very  stormy  evening. 

The  following  delegates  representing  scien- 
tific organizations,  have  been  assigned  from  the 
District  of  Columbia  to  attend  the  Pure  Food 
and  Drug  Congress  :  Diatrict  of  Columbia  Chem- 
ical Society:  Professor  W.  H.  Seaman,  W.  H. 
Krug,  Professor  Charles  L.  Reese,  W.  E.  Pat- 
rick, J.  K.  Haywood,  A.  L.  Brown  ;  Department 
of  Agriculture :  Secretary  James  Wilson,  Dr.  D. 

E.  Salmon,  Dr.  H.  W.  Wiley,  William  Saunders, 
Mr.  W.  N.  Irvin,  J.  H.  Brigham,  Dr.  W.  D. 
Bigelow;  Army  Medical  Department :  Lieut. -Col. 
Charles  Smart,  Dr.  William  M.  Mew;  Navy 
Medical  Department :  Medical  Director,  Charles 
H.  White  ;  Health  Department  Diatrict  of  Co- 
lumbia :  Dr.  Wm.  C.  Woodward,  Professor  J. 
D.  Hird,  Mr.  H.  C.  McLean,  Dr.  W.  C.  Fowler; 
American  Pomological  Society:  Professor  Wm. 
A.  Taylor  ;  Commiaaionere  of  Pharmacy :  Dr. 
John  T.  Winter,  Dr.  W.  P.  Carr,  G.  G.  C. 
Simms ;  PharmacevUical  Aaaociation :  W.  G. 
Duckett,  H.  A.  Johnston,  R.  M.  Harper ;  Col- 
lege  of  Pharmacy :  W.  S.  Thompson,  F.  M.  Cris- 
well,  S.  T.  Hilton. 

The  preliminary  announcement  has  been 
issued  for  an  International  Congress  of  General 
Botany  to  be  held  at  Paris  from  the  1st  to  the 
10th  of  October  of  the  present  year.  The  of- 
ficial language  of  the  Congress  will  be  French , 
but  papers  in  other  languages  will  be  accepted 
if  they  are  accompanied  by  a  brief  abstract  in 
French.  Abstracts  must  be  received  not  later 
than  September  16th.  The  president  of  Con- 
gress is  M.  Prillieux,  and  the  secretary,  M.  Per- 
rot,  6oole  Sup6rieure  de  Pharmacie,  Paris. 

An  International  Congress  of  Navigation 
will  be  held  at  Paris  from  July  28th  to  August 
Sd.     It  will  include  in  its  scope  not  only  navi- 
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gation  of  the  sea,  but  also  the  navigation  of 
rivers  and  canals. 

The  House  Committee  of  Mines  and  Mining 
has  acted  favorably  on  a  bill  creating  a  depart- 
ment of  mines  and  mining,  with  a  cabinet  min- 
ister. The  Geological  Survey  would  be  trans- 
ferred to  this  department.  There  is  also,  as 
we  have  also  reported,  a  bill  before  Congress 
establishing  a  department  of  Commerce  and 
Manufactures,  to  which  it  is  proposed  to  trans- 
fer the  U.  S.  Geological  Survey,  as  well  as 
the  U.  S.  Coast  and  Geodetic  Survey,  the 
Patent  Office,  the  Commission  of  Fish  and 
Fisheries,  and  the  Bureau  of  Navigation. 
The  Treasury  Bureau  of  Statistics  and  the  Bu- 
reau of  Foreign  Commerce  of  the  State  Depart- 
ment are  to  be  consolidated  into  a  single  bureau 
of  the  department.  The  principal  new  offices 
created  are  the  secretary  and  assistant  secretary 
of  commerce  and  industries,  the  secretary  re- 
ceiving a  salary  of  $8000  and  the  assistant 
secretary  $4000. 

The  Ontario  government  has  completed  ar- 
rangements for  the  formation  of  a  forest  of 
almost  3000  square  miles,  embracing  the  dis- 
trict in  which  Lakes  Temagami  and  Lady 
Evelyn  are  situated.  The  bulk  of  the  reserve 
is  virgin  forest,  with  the  finest  white  pine  in 
Canada  upon  it. 

There  were  533  deaths  from  the  plague  in 
Bombay  during  the  week  ending  February  16th. 
Up  to  February  17th  there  have  been  42  cases 
of  the  plague  and  32  deaths  at  Manila.  The 
influenza  is  seriously  epidemic  throughout 
Europe  and  has  been  increasing  during  the 
past  two  weeks  in  New  York  and  other  cities. 

Fob  the  accommodations  of  those  who  wish 
to  view  the  eclipse  of  the  sun,  which  takes 
place  on  May  28th,  Messrs.  Cook  have  ar- 
ranged a  conducted  tour,  leaving  London,  May 
21st,  visiting  Paris,  Bordeaux,  Biarritz,  Madrid 
and  Talavera,  where  the  total  phase  of  the 
eclipse  will  be  visible. 

A  telegram  has  been  received  at  the  Harvard 
College  Observatory  from  Professor  Kreutz,  at 
Kiel  Observatory,  stating  that  '^  Comet  a  was 
observed  by  Javelle  at  Nice,  Feb.  17.**3148 
Oreenwich  Mean  Time,  in  R.  A.  2^  22«  2*.  8  and 
Dec.  —1®  19''  27^^*'     The  check  word  shows 


that  there  is  an  error  in  this  telegram,  although 
it  has  been  correctly  repeated  from  Eliel.  A 
cablegram,  asking  information,  was  sent  to  Pro- 
fessor E^eutz,  but  no  reply  has  yet  been  re- 
ceived. If  we  assume  an  error  of  10°  in  the 
addition,  the  message  will  check.  The  observa- 
tion can  not  have  been  made  on  February  18 th. 

The  thirty-fifth  volume  of  the  2k>ological 
Record  has  come  to  hand.  Although  chiefly 
relating  to  the  year  1898,  it  includes  the  litera- 
ture of  the  Coelenterata  for  1897  and  1898. 
Copies  may  be  obtained  of  the  Secretary  of  the 
Zoological  Society  of  London.  Price,  30  shil- 
lings. 

A  NEW  edition — the  second — of  '  Recent 
and  Coming  Eclipses '  by  Sir  Norman  Lockyer 
is  now  ready.  It  contains  an  account  of  the 
observations  made  at  Viziadarog,  in  India,  in 
1898,  and  of  the  conditions  of  the  eclipses  vis- 
ible in  1900,  1901  and  1905. 

The  Duke  of  Devonshire  and  the  President 
of  the  Board  of  Trade  received,  on  February 
5th,  a  deputation  which  presented  a  memorial 
asking  for  the  continued  maintenance  of  the 
Buckland  Museum  of  Economic  Fish  Culture. 
The  memorial  stated,  as  we  learn  from  the 
London  Times,  that  the  late  Frank  Buckland, 
who  was  appointed  one  of  her  Majesty's  In- 
spectors of  Fisheries  in  1866,  formed  the 
museum  at  his  own  expense  to  aid  the  practical 
study  of  fish  and  fisheries  and  to  teach  people, 
through  the  eye,  their  practical  value.  He  cast 
for  it,  mostly  with  his  own  hands,  400  speci- 
mens of  fish,  and  collected  a  large  number  of 
objects  illustrating  fish  and  oyster  cultivation 
and  preservation  and  the  modes  of  taking  fish. 
This  museum  he  bequeathed  to  the  nation  on 
trust  to  form  part  of  the  national  collection  at 
South  Kensington  Museum,  and  he  also  be- 
queathed £5,000,  after  his  widow's  death,  to 
found  a  professorship  of  economic  fish  culture 
in  connection  with  the  museum.  The  gift  and 
its  conditions  were  formally  accepted  by  the 
Department  of  Science  and  Art  in  1881 ;  bat  in 
1898  the  Select  Committee  appointed  to  inquire 
into  and  report  upon  the  administration  and 
cost  of  the  museums  of  the  Science  and  Art  De- 
partment recommended  that  the  Museum  of 
Fish  Culture  should  be  abolished.    The  me- 
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moiialists  offer  various  reasons  why  this  recom- 
mendation ought  not  to  be  sanctioned.  Among 
other  things  they  recall  the  fact  that  at  the 
closing  ceremony  of  the  Fisheries  Exhibition  of 
188S  the  Prince  of  Wales  said:  ''I  think  our 
duty  towards  the  supporters  of  the  exhibition 
will  not  be  discharged  until  we  have  done 
something  towards  the  promotion  of  that 
application  of  science  to  practice  from  which 
the  fishing  industry,  like  all  other  industries, 
can  alone  look  for  improvements.''  The 
Prince  proposed  the  formation  of  a  society 
having  for  its  objects  the  collection  of  statistics 
and  other  information  relative  to  fisheries,  the 
diffusion  among  the  fishing  population  of  a 
knowledge  of  all  improvements  in  the  methods 
and  appliances  of  their  calling,  the  discussion 
of  questions  bearing  upon  fishing  interests,  and 
the  elucidation  of  those  problems  of  natural 
history  which  bear  upon  the  subject.  To  extend 
the  usefulness  of  the  museum  on  these  lines, 
and  also  on  lines  suggested  by  Professor  Huxley, 
the  cooperation  of  the  Board  of  Trade  appears 
to  the  memorialists  to  be  essential.  They  sug- 
gest various  directions  in  which  such  coopera- 
tion could  be  usefully  afforded  by  inspectors  of 
fisheries  and  others,  and  they  submit  that  to 
disperse  or  neglect  the  museum  would  be  a 
retrograde  step  unworthy  of  a  great  maritime 
country,  a  breach  of  an  engagement  of  the 
Government,  and  an  injustice  to  the  memory  of 
an  able  public  servant.  They  ask  that  the  mu- 
seum shall  be  maintained  and  exhibited  at 
South  Kensington  permanently  and  in  a  proper 
and  efficient  manner  in  accordance  with  the 
terms  of  the  bequest  accepted  by  the  Depart- 
ment of  Science  and  Art,  and  that  such  steps 
may  be  taken,  in  accordance  with  the  sugges- 
tions of  the  Prince  of  Wales,  as  may  be  deemed 
expedient  for  securing  its  permanent  usefulness 
in  the  interests  of  the  river  and  sea  fisheries  of 
the  United  Kingdom.  The  memorial  is  signed 
by  the  Dukes  of  Richmond,  Bedford,  Nor- 
thamberland,  Sutherland,  Westminster,  and 
Abercorn,  the  Marquises  of  Tweeddale,  Bute, 
Dafferin,  Worcester,  and  Granby,  the  Earls  of 
Home,  Stamford,  Sandwich,  Jersey,  Ports- 
mouth, Radnor,  Kimberley,  and  March,  Lord 
George  Hamilton,  Viscount  Powerscourt,  Vis- 
count Folkestone,  Lords  Massy,   Chelmsford, 


Tweedmouth,  and  St.  Levan,  Lord  Justice  A. 
L.  Smith,  Sir  William  Harcourt,  Sir  Edward 
Birkbeck,  together  with  representatives  of 
the  Fishmongers'  Company,  of  various  fishery 
boards  and  angling  societies,  inspectors  of  fish- 
eries, and  many  others. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

INSTRUCTION  IN  ARCHAEOLOGY  AND  ETHNOLOGY 
IN  THE  UNIVERSITY  OF  PENNSYLVANIA. 

Dr.  Daniel  G.  Brinton,  for  thirteen  years 
Professor  of  American  Archseology  and  Lang- 
uages in  the  University  of  Pennsylvania,  died 
July  30,  1899.  His  death  was  more  than  a 
great  loss  to  the  University — it  was  in  a  sense 
an  irreparable  loss.  He  had  long  been  recog- 
nized as  foremost  among  the  students  of  the 
aboriginal  languages  of  North  America,  and  in 
that  branch  of  research  no  one  could  be  found 
to  take  his  place.  Dr.  Brinton  himself,  how- 
ever, shortly  before  his  death,  took  steps 
towards  ensuring  in  the  University  the  perma- 
nence of  the  work  to  which  he  had  devoted 
himself.  He  presented  to  the  institution  his 
library  of  works  relating  to  the  aboriginal 
languages  of  North  America,  comprising  about 
3000  volumes  and  embracing  a  large  number 
of  unpublished  manuscripts  as  well  as  nearly  all 
the  printed  material  now  extant.  He  had  also 
recommended  the  appointment  of  his  friend  and 
co-worker,  Mr.  Stewart  Culin,  as  Lecturer  in 
Ethnology  and  American  Archs&ology,  and 
shortly  after  his  death  Mr.  Culin  was  named 
for  that  position  by  the  authorities  of  the  Grad- 
uate School  and  was  appointed  by  the  Board 
of  Trustees. 

Mr.  Culin  has  long  been  connected  with  the 
Museums  of  the  University,  and  is  now  the 
curator  of  the  Section  of  Asia,  and  General 
Ethnology.  He  is  the  author  of  between  twenty 
and  thirty  published  papers  and  monographs, 
and  is  best  known  by  his  work  on  Games.  He 
was  the  first  to  show  definitely  that  the  games 
of  all  civilized  races  are  descended  from  certain 
divinatory  practices,  many  of  which  still  exist 
among  primitive  peoples  with  their  original 
significance  unobscured. 

During  the  year  1900-1901  Mr.  Culin  will 
offer  courses  upon   the  outlines  of  American 
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ArchsBology  and  upon  Comparative  Ethnology. 
In  order  to  systematize  still  further  the  work 
offered  in  Archaeology ,  Dr.  Hillprecht,  Professor 
of  Semitic  Philology  and  Archseology  ;  Dr. 
Clay,  Lecturer  in  Assyrian,  Hebrew  and  Semitic 
Arche&ology,  and  Dr.  Bates,  Lecturer  in  Greek 
and  Classical  Archaeology,  have  been  associated 
with  Mr.  Culin  in  the  administrative  group  en- 
titled Archseology  and  Ethnology,  and  will 
offer  courses  next  year  in  Babylonian  and  Early 
Hebrew  and  Phenecian  Paleography.  The  Life 
and  Customs  of  the  Early  Babylonians,  Hebrew 
Archaeology,  Greek  Epigraphy  and  Greek  in- 
scriptions. 

It  is  the  intention  of  the  University  to  de- 
velop the  work  in  Archseology  and  Ethnology 
in  connection  with  the  Free  Museum  of  Science 
and  Art.  The  collections  now  in  the  Museum 
offer  students  of  Early  Babylonian  Archseology 
opportunities  unrivalled  in  America,  and  in 
some  respects  unexcelled  in  the  world.  The 
material  relating  to  the  primitive  culture  of 
North  America  and  of  Borneo  is  also  very  rich, 
and  that  relating  to  Egyptian  and  Classical 
Archseology  is  sufficient  to  render  substantial 
aid  to  instructors  in  those  departments. 

GENERAL. 

President  Gilman  of  Johns  Hopkins  Uni- 
versity has  made  a  plea  before  the  finance  com- 
mittee of  the  Maryland  Senate  for  a  renewed 
State  appropriation  of  $50,000  annually  for  two 
years.  After  enumerating  the  losses  sustained 
by  the  university  in  the  depreciation  of  Baltimore 
and  Ohio  Railroad  stock  values  and  the  suspen- 
sion of  dividends,  he  said :  The  expense  of  main- 
taining the  university  is  not  far  from  $200,000  a 
year.  The  income  from  investments  is  $100,000. 
The  income  from  tuition,  $50,000.  These  are  all 
round  numbers,  varying  a  little  year  by  year. 
Unless  the  deficit  of  $50,000  can  be  made  up, 
contraction  must  follow.  Contraction  will  bring 
great  discredit,  for  it  will  be  known  throughout 
the  land.  Students  will  drop  out  and  a  period 
of  anxiety  will  follow.  The  university  has  no 
debts.  Its  capital  invested  in  land,  buildings, 
books  and  apparatus,  is  $1,000,000.  It  has  ex- 
cellent friends,  wide  reputation,  and  the  hope- 
ful prospects  of  large  gifts.  But  it  cannot 
anticipate  the  legacies  which  are  known  to  be 


drawn  in  its  favor.  What  is  needed  is  a  con- 
tinuance of  the  aid  which  the  last  Legislatare 
gave  for  two  years  more. 

The  condition  of  affairs  at  the  University  of 
Cincinnati  is  extremely  unfortunate.     The  Uni- 
versity occupies  a  somewhat  peculiar  position 
being  a  municipal  institution  with  its  Board  of 
Directors  appointed  by  the  Superior  Court  of 
Cincinnati.     It  was  founded  by  a  citizen  of  the 
city  with  a  considerable  endowment  and  has 
received  gifts  from  other  citizens ;  but  it  has 
received  its  site  and  central  building  from  the 
city  and  obtains  three-tenths  of  a  mill  from  the 
city  tax  list.     It  is  regarded  as  the  head  of  the 
public  educational  system  of  Cincinnati  and  the 
students  are  nearly  all  from   the  city.     The 
experiment  of  a  municipal  university  is  cer- 
tainly interesting  and  it  is  unfortunate  that  its 
future  is  at  present  endangered  by  political  and 
personal  factions.     The  condition  of  affairs  has 
already  been  briefly  reported  in  this  Journal. 
Of  the  twelve  members  of  the  academic  faculty, 
eight  have  been   compelled  to   withdraw,  no 
definite  charges  having  been  made.      Several 
of  them  are  men  of  science  with  established 
reputation.     Of  the  four  remaining  professors 
one  has  resigned  as  a  protest  against  the  action 
of  the  Directors.     He  has  published  an  open 
letter  condemning  in  very  outspoken  language 
the  action  of  the  president.     At  a  meeting  of 
the  Board  of  Directors  on  February  19th,  a 
committee  of  citizens  presented  a  protest,  bat 
the  Board  refused  to  give  the  Faculty  a  hearing. 

Mr.  James  Russell  Parsons,  Jr.,  has  been 
elected  Secretary  of  the  University  of  the  State 
of  New  York. 

Dr.  Wilhelm  Wien,  professor  of  physics  at 
Giessen,  has  been  called  to  Wiirzburg  as  suc- 
cessor to  Professor  Rontgen. 

Dr.  Stanislaus  Cieghanowski  has  been  ap- 
pointed assistant  professor  in  the  University  of 
Crakow,  and  Professor  v.  Hertling,  of  Manich, 
has  been  called  to  the  professorship  of  philo- 
sophy at  Bonn,  in  the  place  of  the  late  Dr. 
Neuhauser. 

Dr.  E.  Ashkinass  has  qualified  as  decent  for 
physics  in  the  University  of  Berlin,  and  Dr.  U. 
Belu  for  physics  and  Dr.  Beitter  for  chemistry 
in  the  University  of  Bonn. 
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PROFESSOR  THOMAS  EQLESTON. 

Thomas  Egleston,  planner  and  first  pro- 
fesBor  of  the  School  of  Mines  of  Columbia 
University,  died  on  Monday  morning,  Jan- 
nary  15th,  at  his  home,  35  West  Washing- 
ton Square,  New  York  City,  at  the  age  of 
sixty-seven  years. 

Professor  Egleston  was  born  in  New  York 
City,  December  9,  1832.*  He  prepared  for 
college  under  Dr.  Dudley,  of  Northamp- 
ton, took  the  regular  four  years'  classical 
course  at  Yale  and  graduated  in  1854 ;  and 
in  the  following  year  took  a  post  graduate 
course  in  the  Yale  Scientific  School  of  An- 
alytical Chemistry  under  Professor  Benja- 
min Silliman,  Jr. 

In  1856  he  went  to  Europe  more  for  rest 
than  to  pursue  any  special  course  of  study, 
but,  becoming  interested  in  the  lectures  in 
geology  and  chemistry  at  the  Jardin  des 
Plantes  of  Paris,  he  spent  a  good  deal  of 
time  in  the  collections  and  laboratories  and 
later,  desiring  to  pursue  more  systematic 
work,  applied  for  and  obtained  the  per- 
mission of  the  government  to  attend  certain 
lectures  at  the  !^cole  des  Mines,  especially 
those  of  Professor  de  Senarmont  on  Min- 
eralogy, of  Elie  de  Beaumont  on  Geology, 
and  of  Professor  Bayle  on  Paleontology. 
He  completed  his  course  at  the  school  in 
1860,  having  not  only  attended  the  lectures 
but  worked  in  all  the  laboratories.  During 
the  vacations  and  at  the  close  of  his  course 
he  travelled  extensively  in  France  and  Ger- 
many, studying  and  collecting. 
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In  1861  Mr.  Egleston  returned  to  New 
York  city  and  wajs  at  onw  chosen  by  the 
Bmithsonian  Institution  at  Washington  to 
take  charge  of  the  work  of  sorting  and 
arranging  the  specimens  of  minerals  and 
rocks  which  had  accumulated  as  a  result  of 
various  exploring  expeditions.  To  facilitate 
the  work  and  assist  in  the  system  of  inter- 
national exchanges  then  undertaken,  he 
prepared  a  check  list  of  minerals  with  their 
compositions,  which  was  published  by  the 
Institution. 

At  this  time  the  need  for  a  school  of 
mines  and  metallurgy  in  this  country  was 
beginning  to  be  recognized.  Schools  of 
civil  engineering  existed  and  schools  of 
science,  but  nothing  especially  devoted  to 
mining  or  metallurgy.  Mining  operations 
were  conducted  by  so  called  *  practical 
miners,'  with  here  and  there  a  graduate  of 
a  foreign  school,  and  the  waste  and  mis- 
management were  almost  beyond  belief. 

The  nearest  previous  approach  to  the 
formation  of  such  a  school  is  found  in  the 
incorporation  in  New  York  State,  about 
1859,  of  the  'American  School  of  Mines' 
with  the  avowed  object  of  **  The  economic 
and  scientific  development  of  the  mineral 
wealth  of  the  United  States,  the  determi- 
nation of  its  economic  values,  instruction  in 
the  art  of  practical  mining  and  the  analy- 
sis and  composition  of  mineral  products." 
This  institution  does  not  appear  ever  to 
have  reached  a  stage  of  active  existence. 

Dr.  Egleston  prepared  and  published  in 
March,  1863,  a  *  Proposed  Plan  for  a  School 
of  Mines  and  Metallurgy  in  New  York 
City,'  which  was  simple  and  practical  and 
founded  undoubtedly  upon  the  methods 
pursued  at  the  !l^cole  des  Mines.  In  about 
1500  words  he  stated  the  object  of  the 
school,  the  proposed  course  of  instruction, 
and  the  estimated  cost  of  establishment. 

The  object  stated  was  "  To  furnish  to  the 
student  the  means  of  acquiring  a  thorough 
scientific  and  practical  knowledge  of  those 


branches  of  science  which  relate  to  mining 
and  the  working  up  of  the  mineral  re- 
sources of  this  country,  and  to  supply  to 
those  engaged  in  mining  and  metallurg- 
ical operations,  persons  competent  to  take 
charge  of  new  or  old  works  and  to  conduct 
them  on  thoroughly  scientific  principles." 
A  course  of  three  years  was  outlined  which 
was  closely  adhered  to  for  the  first  few  years 
of  the  school  and  then  gradually  modified. 
The  estimated  cost  of  equipment  was  $17,- 
300,  of  which  over  half  was  for  collections. 

Br.  Egleston's  idea  appears  to  have  been 
to  graft  the  school  upon  some  existing  in- 
stitution, and  fortunately  he  submitted  the 
plan  to  the  Trustees  of  Columbia  College, 
who  for  four  or  five  years  had  been  consid- 
ering the  extension  of  the  work  of  the 
college  by  the  establishment  of  graduate 
schools,  among  others  a  '  practical  school 
of  science.'  The  opportunity  to  make  a 
first  step  in  this  direction  seemed  to  exist 
in  the  plan  of  Dr.  Egleston,  for  it  was  pro- 
posed to  pay  all  expenses  of  the  school 
from  the  fees,  and  while  the  organization 
as  planned  required  a  larger  outlay  than 
the  financial  condition  of  the  college  war- 
ranted, the  committee  of  the  Trustees  re- 
ported that,  ''  the  nucleus  of  such  a  school 
could  be  formed  at  inconsiderable  cost  to 
the  college  and  so  as  to  be  capable  of  ex- 
pansion whenever  the  means  of  the  college 
shall  permit."  The  Trustees,  thereupon 
set  apart  rooms  in  the  college  building  for 
mineralogical  and  geological  collections,  ap- 
propriated t500,  for  fitting  up  cases  and, 
on  February  1, 1864,  appointed  Thomas  Eg- 
leston, Jr.,  Professor  of  Mineralogy  and  Me- 
tallurgy without  salary. 

Although  no  money  was  appropriated 
with  which  to  buy  collections  of  minerals 
or  rocks,  the  small  collection  of  the  college 
was  placed  at  the  disposal  of  the  new  school, 
and  Dr.  Egleston  obtained  gifts  from  Mr. 
George  T.  Strong  and  the  Hon.  Qouver- 
neur  Kemble,  with  which  two  private  col- 
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lections  of  considerable  valne  were  pur- 
chased. From  these,  before  the  opening  of 
the  school,  he  formed  a  very  fair  working 
collection  of  minerals  and  a  smaller  geo- 
logical collection. 

An  assay  room,  with  a  furnace  for  every 
four  stndents,  and  a  chemical  laboratory 
were  fitted  up  in  one  of  the  cellars.  As 
one  of  the  first  students  writes:  ''  Though 
the  actual  state  of  these  necessary  aids  to 
fltndy  was  not  good,  the  collections  were  all 
planned  on  a  great  scale  and  as  far  as  pos- 
flible  the  work  was  done  thoroughly.  The 
assay  laboratory  was  the  best  in  the  coun- 
try, the  crystal  models  for  every  day  use 
more  abundant  and  complete  than  in  any 
other  school  in  the  world.  The  best  design 
was  sought  in  tables  and  cabinets,  and  with 
all  its  shortcomings  the  new  institution  not 
only  gave  full  promise  of  its  present  state 
of  perfection,  but  was  in  fact  superior  in 
some  respects  to  any  existing  at  the  time." 

On  November  15,  1864,  the  school  opened 
with  fifteen  students,  which  by  the  end  of 
the  month  had  risen  to  twenty-nine  and  a 
litde  later  to  forty-three,  the  list  including 
gradaates  of  common  schools  and  colleges, 
boainess  men  and  *  civil  engineers  in  full 
practice. 

Early  in  1865  the  trustees  recognized  the 
saccees  of  the  experiment  and  definitely 
made  the  School  of  Mines  a  coordinate 
branch  of  Columbia  College.  It  has  stead- 
ily developed,  widening  by  the  addition 
of  courses  in  civil  engineering,  chemistry, 
architecture,  electrical  engineering,  sani- 
tary engineering  and  mechanical  engineer- 
ing into  the  existing  cluster  of  schools  in 
applied  science  under  one  faculty,  with 
1300  graduates  and  over  2000  others  who 
have  attended  partial  or  special  courses. 

In  the  first  four  years  of  the  School  of 
Mines  Dr.  Egleston  devoted  himself  to  the 
preparation  of  lectures  in  mineralogy  and 
metallurgy,  to  the  accumulating  and  bring- 
ing into  shape  the  mineralogical  collection 


and  to  the  preparation  of  needed  text- books. 
All  his  publications  prior  to  1872,  with  the 
exception  of  a  report  upon  a  '  geological 
and  Agricultural  Survey  of  the  first  hun- 
dred miles  of  the  Union  Pacific  Railroad,' 
which  he  conducted  in  1866,were  text-books, 
tables  and  catalogues  for  the  use  of  stu- 
dents of  the  School  of  Mines.  It  is  note- 
worthy that  while  Dr.  Egleston's  first  love 
was  mineralogy  and,  as  he  expresscfd  it,  he 
''  only  took  charge  of  metallurgy  because  at 
the  time  he  could  not  persuade  anyone  else 
to  take  it,"  yet  after  the  completion  of  his 
text-books  in  mineralogy  he  did  little  or  no 
work  in  this  direction,  except  in  the  devel- 
opment of  the  collection.  In  the  collection 
work  he  never  relaxed  and  even  the  year  of 
his  retirement,  when  grievously  broken  in 
health,  insisted  on  personally  choosing  and 
setting  in  the  new  specimens. 

In  metallurgy,  on  the  contrary,  he  pub- 
lished nearly  one  hundred  books  and  papers, 
covering  a  wide  field  and  to  a  very  great 
extent  the  result  of  data  collected  in  his 
yearly  trips  to  different  parts  of  the  world. 
This  complete  passing  into  metallurgy  was 
practically  coincident  with  and  in  a  meas- 
ure caused  by  the  founding  of  the]American 
Institute  of  Mining  Engineers  in  1871.  Dr. 
Egleston  was  approved  for  membership  at 
the  first  meeting  and  thereafter  for  over 
twenty  years  was  one  of  its  most  vigorous 
members,  twice  a  manager,  three  times  vice- 
president,  and  in  1887  president.  He  con- 
tributed to  their  transactions  over  thirty 
articles,  and  in  this  same  period  he  pub- 
lished over  twenty  articles,  principally 
metallurgical,  in  the  School  of  Mines  Qitar- 
terly,  and  contributed  also  papers  to  the 
American  Society  of  Civil  Engineers  and 
American  Society  of  Mechanical  Engineers, 
The  New  York  Academy  of  Sciences,  and 
in  the  London  Engineering  he  published  a 
long  series  of  articles  upon  the  Metallurgy 
of  Silver,  Gold  and  Mercury  in  the  United 
States,  which,  with  other  matter,  were  re- 
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printed  in  two  large  volumes  in  1887  and 
1890,  and  constitute  his  most  ambitions 
work. 

Aside  from  his  scientific  work,  Dr.  Egles- 
ton  took  a  very  active  part  in  religious  and 
charitable  work.  He  was  a  vestryman  of 
Trinity  Church  for  twenty  years,  and  at 
the  tiifie  of  his  death  was  Jnnior  Warden, 
as  well  as  member  of  several  committees. 
For  nearly  thirty  years  he  was  Vice-Presi- 
dent of  the  Protestant  Episcopal  Mission 
Society  and  a  Trustee  of  the  General 
Theological  Seminary.  He  is  also  to  be 
credited  with  the  establishment  of  '  Food 
Kitchens'  in  New  York,  and  with  organ- 
izing the  Public  Parks  Association  by 
which  Washington  Square  was  saved.  The 
Audubon  Monument  movement  was  also 
started  by  him. 

In  1874  Princeton  conferred  upon  him 
the  degree  of  Ph.D.,  and  Trinity  that  of 
LL.D.  In  1890  he  was  appointed  a  Chev- 
alier of  the  Legion  of  Honor  by  the  French 
government  on  the  recommendation  of  the 
Director  and  members  of  the  Faculty  of  the 
!^cole  des  Mines.  In  1895  he  was  made  ^  Of- 
ficier.'  It  is  pleasant  to  record  also  that  since 
his  death  the  Trustees  of  Columbia  Univer- 
sity have  named  the  Museum  of  Mineralogy 
the/  Egleston  Mineralogical  Museum,'  thus 
attaching  his  name  permanently  to  the  col- 
lection which  he  created  and  loved. 

In  1896  his  health  gave  way,  and  though 
after  a  rest  he  endeavored  to  resume  his 
work,  he  could  not  stand  the  strain  and  was 
retired  June  30,  1897,  at  his  own  request, 
as  Professor  Emeritus. 

The  service  of  Dr.  Egleston  to  science 
lies  not  so  much  in  his  numerous  writings, 
though  these  contain  an  enormous  mass  of 
valuable  information  collected  with  infinite 
labor  and  published  always  when  and  where 
they  were  needed.  Far  more  important 
was  what  has  been  happily  called  'his 
intuitive  perception  of  the  situation,'  his 
recognition  of  when  the  time  was  ripe  to 


inaugurate  a  movement,  his  skill  in  organ- 
ization and  the  amazing  vigor,  persist^M^ 
and  un&iling  belief  with  which  he  forced 
it  to  success.  Alfred  J.  Mobeb. 


THE  SEVENTIETH  BIRTHDAY  OF  CABL  VON 
KUPFFEB.—HIS  LIFE  AND   WORKS. 

Pkofbbsob  von  Kupffeb  has  lately  passed 
the  mark  of  three  score  years  and  ten  and 
has  received  the  congratulations  of  his  stu- 
dents of  many  lands.  Some  of  these,  fol- 
lowing the  good  German  custom,  have  pre- 
pared memoirs  in  his  honor  which  appear  in 
a  memorial  volume  and  were  presented  him 
as  a  birthday  gift.  Yon  Kupffer  has  been 
a  most  helpful  friend  to  the  Americans  who 
have  carried  on  their  investigations  in  the 
Anatomical  Institute  in  Munich  during  the 
past  generation,  and  it  seems  but  just  that 
at  this  time  an  American  journal  should 
pay  a  tribute  to  his  life  and  work. — Editob 
OF  Science. 

Carl  von  Kupffer  ranks  to-day  as  one  who 
has  taken  a  place  within  the  innermost 
circle  of  comparative  embryologists.  He 
has  long  been  recognized  as  a  profound 
scholar  in  a  broad  field  of  zoological  knowl- 
edge; he  is  best  known,  however,  for  his 
researches  upon  the  structure,  development 
and  descent  of  the  vertebrates. 

In  his  biography  von  Kupffer  presents  an 
interesting  parallel  with  the  great  embry- 
ologist,  Karl  Ernst  von  Baer.  Both  were 
natives  of  the  Baltic  provinces  of  Russia, 
students  and  graduates  of  the  University 
of  Dorpat,  and  sometime  practicing  physi- 
cians until  drawn  into  zootomical-embryo- 
logical  research.  Both  were  for  a  time 
professors  at  Konigsberg,  and  showed  a 
distinct  bent  towards  the  widely  separate 
themes  of  Arctic  exploration  and  crani- 
ology ;  they  were  equally  interested  in  mat- 
ters relating  to  fish  and  fishery  and  contrib- 
uted important  memoirs  to  this  subject.  On 
the  other  hand  they  had  in  general  but  little 
leaning  towards  work  of  the  systematst. 
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Both  left  Konigsberg  for  wider  fields,  von 
Baer,  however,  to  largely  lay  aside  his  em- 
bryological  researches,  the  other  to  extend 
and  correlate  his.  An  interesting  difference 
between  the  two  embryologists  is  this,  that 
von  Baer  had  completed  his  most  important 
work  when  he  was  scarcely  over  forty  years 
of  age,  while  von  Kupffer  had  not  begun  his 
befit  known  work  nntil  he  was  over  sixty. 
A  farther  difference  is  that  Kupffer  has  held 
fstft  to  the  early  themes  of  his  research. 
Yon  Baer  lived  until  his  eighty-sixth  year ; 
von  Kupffer  has  entered  his  eighth  decade 
with  every  prospect  of  many  years  of  active 
work. 

Von  Kupffer  has  devoted  forty-five  years 
to  his  reeearchee.  And  these  he  has  em- 
bodied in  upwards  of  fifty  memoirs.  The 
number  seems  relatively  small — the  bibli- 
ography of  von  Baer  is  six  times  as  great 
—but  this  is  explained  by  the  fact  that  the 
papers  are  mainly  of  a  critical  character 
and  are  the  fruit  of  intricate  and  time- 
oonsuming  studies,  just  as  von  Baer's 
^  Entwicklungsgeschichte  der  Thiere'  was 
the  outcome  of  no  less  than  nine  years'  of 
asBiduous  labor. 

The  writings  of  von  Kupffer  deal  in  the 
main  with  problems  in  special  fields  of  em- 
bryology. A  number  of  his  well-known 
papers  are  contributions  to  histology,  and 
there  are  several  dealing  with  craniology, 
indnding  the  memoirs  on  the  skull  of  his 
illnstrious  predecessor  in  Konigsberg,  Im- 
manael  Kant. 

The  histological  work  of  von  Kupffer  ex- 
tends over  a  wide  range  of  subjects.  To 
cytologists  he  is  known  as  a  pioneer  in  the 
study  of  the  ultimate  nature  of  protoplasm. 
Thus,  according  to  Biitschli,  he  ranks  as 
the  first  to  demonstrate  satisfactorily  the 
reticulo-vesicular  character  of  protoplasm 
in  living  tissue.  His  observations  in  1870 
in  the  follicle  cells  of  Ascidia  showed  dis- 
tinctly the  reticular  meehwork  and  the 
breaking  up  of  the  cytoplasm  into  ultimate 


'  vesicles.'  He  also  indicated  for  the  first 
time  (1870)  the  radial  arrangement  of  the 
alveoli  around  the  nucleus,  together  with 
the  *  marginal  alveolar  layer. '  The  term 
*  paraplasm  '  used  by  von  Kupffer  in  1876, 
is  still  in  use  (as  the  equivalent  of  what  at 
present  is  more  often  known  as  'metaplasm') 
although  in  a  somewhat  different  sense  than 
that  in  which  it  was  first  used.  His  sus- 
tained interest  in  this  theme  was  lately 
shown  in  his  inaugural  address  (1896)  as 
rector  of  the  University  of  Munich. 

The  processes  of  the  fertilization  of  the 
egg  have  been  described  by  him  in  sev- 
eral forms.  In  an  early  paper  on  this  sub- 
ject he  expressed  his  belief  that  in  large 
meroblastic  eggs  a  process  of  physiological 
polyspermy  occurs,  a  view  which  his  stu- 
dent. Professor  Biickert,  and  other  investi- 
gators have  since  confirmed  and  extended. 
His  studies  on  fertilization  have  thus  been 
important  as  leading  the  way  for  other 
papers  from  his  laboratory — ^such  for  ex- 
ample as  those  on  the  fertilization  of  the 
lamprey  and  of  the  teleost  by  his  devoted 
friend.  Dr.  A.  A.  Bohm,  and  also  the  earlier 
work  of  Theodor  Boveri. 

Von  Kupffer's  work  should  next  be  noted 
in  connection  with  the  structure  of  glands. 
In  his  studies  on  the  histology  of  the  liver 
he  proved  the  presence  of  the  secreting 
vacuoles  in  the  gland  cells  and  of  the  in- 
tralobular fibrous  sheath.  He  next  dis- 
covered the  remarkable  Sternzellen  (or 
'  Kupffer's  cells ')  in  the  wall  of  the  portal 
capillaries  :  these  he  showed  were  not  ner- 
vous, as  was  at  first  believed,  but  highly 
modified  endothelial  cells,  and  later  he 
demonstrated  their  function  as  phagocytes. 
His  researches  on  the  development  of  the 
mammalian  kidney  should  here  be  men- 
tioned: these  he  carried  on  by  means  of 
serial  sections  cut  by  free  hand — ^this  was 
long  before  the  time  when  section  cutting 
became  general — and  by  this  means  he  was 
able  to  demonstrate  more  satisfactorily  than 
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had  hitherto  been  done  the  early  separation 
of  the  mesonephric  from  the  metanephric 
kidney,  and  he  first  showed  the  essential 
relations  of  the  permanent  kidney  and  its 
nreter  to  the  mesonephric  duct. 

Another  of  his  histological  works  deals 
with  the  structure  of  the  stomach,  in  this 
in  a  measure  preparing  a  way  for  the  ex- 
haustive comparative  studies  of  his  stu- 
dent, Professor  Oppel.  Other  contributions 
relate  to  the  development  of  the  liver, 
spleen  and  pancreas  (in  AmmoeoeUa)  and 
afford  striking  evidence  that  these  organs 
are  closely  related  genetically.  Further 
papers  discuss  the  characters  of  muscle 
cells,  and  the  origin  of  blood  in  the  valves 
in  the  dorsal  vessel  of  the  leech  {Rhyncho- 
bdella).  In  his  earlier  work  he  was  also  at- 
tracted into  the  puzzling  field  of  the  electric 
organs  in  fishes  ( Oymnotus,  Mormyrtu  and 
Mcdapterurus), 

Another  and  perhaps  the  most  impor- 
tant line  of  his  histological  work  relates  to 
the  structure  of  nerves.  He  thus  demon- 
strated that  the  axis  cylinder  was  not  a 
solid  structure  in  the  sense  of  the  earlier 
investigators.  This  condition  he  showed 
was  artifact :  the  '  cylinder '  is  rather  to  be 
looked  upon  as  an  axial  canal  containing 
in  its  fluid  contents  the  delicate  fibrils.  In 
the  matter  of  the  central  origin  of  nerve 
fibers  his  further  observations  have  yielded 
a  basis  of  the  new  neurone  theory.  The 
difficult  question  as  to  the  exact  mode  of 
termination  of  nerve  cells  in  an  end-organ 
he  also  successfully  answered  in  one  of  his 
earlier  papers ;  in  the  salivary  gland 
(Blatta)  he  was  able  to  trace  the  final  arbo- 
rescence  of  the  nerve  filaments  on  the  wall 
of  the  gland  cell  and  he  described  the  dis- 
coidal  enlargement  at  the  tip  of  each  fibril. 

Von  Kupffer  had  never  played  the  rdle 
of  a  pioneer  in  any  extended  field  of  em- 
bryological  research.  He  has  done  the 
work — which  has  only  too  often  the  greater 
valu&— of  extending,  correcting  and  inter- 


preting the  results  of  earlier  observers. 
Thus  his  famous  work  on  the  development 
of  the  Ascidian  was  in  the  path  which  had 
been  opened  by  Kowalewsky,  whose  results, 
as  von  Kupffer  himself  notes,  were  then  al- 
most universally  discredited.  Yon  Kupffer 
soon  came  to  support  the  new  cause  and  he 
even  outdid  Kowalewsky  himself  in  advoca- 
ting the  closer  affinities  of  the  ascidians  and 
chordates.  He  thus  showed  in  the  ascidian 
the  continuity  of  the  cord  and  brain,  the 
'  segmentation'  of  the  tail,  the  presence  of 
'  spinal  nerves,'  and  the  distinctly  chordate 
character  of  the  notochord,  together,  later, 
with  interesting  homologies  in  the  sense 
organs.  And  so  too  in  his  extended  paper 
on  the  development  of  the  Lamprey  he 
took  up  the  unfinished  work,  and  succeeded 
in  reconciling  several  discrepancies  in  the 
results  of  Max.  Schultze  and  Shipley.  But 
it  should  be  understood  that  the  results  of 
pioneer  investigators  were  to  von  Kupffer 
but  as  the  foundation  stones  of  detailed  and 
original  work.  Thus  in  his  paper  on  the  lam- 
prey he  soon  laid  aside  his  purely  critical 
studies  and  'attacked  a  series  of  difficult 
problems  relating  to  the  origin  of  the  mouth, 
the  cranial  nerves,  and  of  the  primitive  con- 
ditions of  the  central  nervous  system. 

Gastrulation  is  one  of  the  most  difficult 
processes  with  which  the  student  of  the  de- 
velopment of  vertebrates  has  to  deal.  And 
it  is  upon  this  theme  that  the  work  of  von 
Kupffer  has  thrown  no  little  light.  It  was 
formerly  thought — and  this  was  the  rock 
which  wrecked  the  results  of  Pander,  Baer, 
and  Kathke — that  in  the  large  yolk-filled 
eggs  of  such  animals  as  reptiles  and  birds 
the  germ-layers  of  the  embryo  arise  one 
from  the  other  by  a  process  of  splitting 
(delamination).  Von  Kupffer,  however, 
was  able  to  demonstrate  that  in  these  forms 
a  process  of  infolding  occurs,  modified,  it 
is  true,  but  proving  that  the  gastrulation 
of  the  higher  forms  is  clearly  homologous 
with  that  of  the^amphibia  and  many  fishes. 
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He  was  also  the  first  to  give  a  satisfactory 
interpretation  to  a  characteristic  stractare 
of  thegastralation  of  the  meroblastic  types, 
the  primitive  streak.  An  especially  re- 
markable feature  of  von  Knpffer's  work  was 
that  he  made  his  interpretation  of  the  in- 
vaginate  character  of  the  early  gastrnla  of 
a  meroblastic  type  in  his  study  of  the  tel- 
eoet — a  form  in  which  the  appearance  of 
the  infolding  process  is  so  difficult  to  observe 
that  his  early  results  were  for  thirty  years 
discredited — ^and  it  is  only  recently  that  the 
'  prostoma '  in  these  forms  is  again  described 
(Sumner).  It  was  his  earliest  paper  on 
teleoetean  development,  by  the  way  (Bef. 
Ko.  6,  II.),  which  describes  *  Eupffer's  ves- 
icle,' which  in  the  matters  of  its  homology 
and  function  has  since  been  an  unusually 
fruitful  theme  for  controversy.  We  may  note 
in  passing  that  von  Kupfifer  believed  that  the 
region  of  the  prostoma  was  (as  he  also  in- 
terpreted the  primitive  streak  of  amniotes) 
the  imly  region  of  gastrulation  in  the  bony- 
fish,  that  he  failed  to  determine  the  invag- 
inate  character  of  the  germ  ring,  and  that 
be  interpreted  the  early  embryo  as  equiva- 
lent to  the  primitive  streak,  and  not  there- 
fore to  the  actual  embryo. 

In  connection  with  Kupffer's  work  on  the 
development  of  the  teleosts  it  should  be 
mentioned  that  it  is  he  who  deserves  the 
credit  for  the  view  that  the  cells  of  the 
blastoderm  are  the  progenitors  of  the  peri- 
blast nuclei,  and  that  they  also  give  rise  to 
the  tissue  cells  of  the  embryo,  questions  of 
great  theoretical  importance.  His  work  on 
the  development  of  the  herring,  undertaken 
in  the  interest  of  the  Commission  for  the  In- 
vestigation of  the  Fisheries  of  the  German 
Ooean,  is  a  further  memorable  contribution 
to  the  biology  of  fishes.  Here  for  the 
first  time  in  any  extended  embryological 
memoir  photo-micrographs  were  introduced 
as  plates. 

Only  a  tithe  of  von  Kupffer's  publications 
relate  to  the  development  of  mammals. 


His  most  noteworthy  paper  deals  with  the 
question  of  the  ^  inversion  of  the  germ 
layers'  which  had  been  described  in  a  ro- 
dents, a  condition  which  appeared  to  be  an 
extraordinary  contradiction  to  the  usual 
mode  of  origin  of  the  germ  layers.  By 
means  of  a  series  of  stages  of  the  field- 
mouse  he  showed  conclusively,  however, 
that  this  inversion'  was  only  apparent :  dur- 
ing early  growth  the  embryonic  area  bowed 
downward  to  the  ventral  side  of  the  ovum, 
so  that  the  flattened  gut  came  to  be  ap- 
posed to  the  surface  while  the  central  ner- 
vous system  was  left  to  develop  within  the 
cavity  of  the  ovum. 

The  philosophy  of  the  vertebrate  head 
has  furnished  the  fruitful  theme  of  von 
Kupffer's  studies  during  the  past  ten  years. 
And  his  memoirs  (three  of  the  series  have 
thus  far  appeared)  upon  this  subject  are,  I 
think,  regarded  generally  as  his  magnum 
opuB.  His  endeavor  in  these  memoirs  is  to 
demonstrate  by  ontogenetic  conditions  in 
the  lowest  craniotes  the  mode  of  origin, 
phylogenetic,  of  the  structures  of  the  ver- 
tebrate head — brain,  cranial  nerves,  sense 
organs,  mouth  region,  muscles  and  skele- 
ton. The  plan  of  this  series  accordingly 
recalls  somewhat  that  of  Dohrn  in  his 
*  Urgeschichte  der  Wirbeltiere,'  although 
the  views  of  their  authors  are  usually 
widely  at  variance.  Von  Kupffer  derives 
the  ground  plan  of  the  conditions  of  the 
vertebrate  head  from  that  in  the  proto- 
chordates  while  Dohrn,  for  a  long  time,  at 
least,  has  been  the  strong  supporter  of  the 
famous  annelid  theory.  Certain  it  is  that 
the  results  of  von  Kupffer  are  welcomed  by 
the  warmest  interest  even  by  those  whose 
faith  in  the  great  value  of  developmental 
characters  as  tests  of  phylogeny  has  been 
severely  shaken.  And  all  will  admit  he 
has  already  been  able  to  clear  up  a  num- 
ber of  doubtful  points  in  cranial  problems : 
thus,  to  mention  but  an  instance  or  two  of 
the  general  value  of  his  work,  it  is  now 
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found  possible  to  determine  definitely  the 
most  anterior  point  of  the  brain  and  to 
compare  with  certainty — thanks  to  his  re- 
vision of  topography — such  widely  distinct 
and  important  regions  as  those  of  the  lobus 
olfactorius  impar,  the  recessus  opticus  and 
the  tuberculum  posterius,  in  all  chordates 
from  amphiozus  to  man.  So,  too,  his  de- 
termination of  the  metameral  characters  and 
subdivisions  of  the  cranial  nerves  bids  fair^ 
to  become  a  classic  if  not  an  epoch-making 
contribution  to  the  philosophical  side  of 
this  long  investgated  and  difficult  subject. 
In  a  late  pumber  of  the  Miinchener  Medi- 


6.  186&-'66.— Unteraaohangen  uber  die  Entwiok- 
Inng  des  Harn-  and  GeeohlechtsBystems.  Arch.  /. 
mikr.  AmUomie,  Vol.  I,  '65,  pp.  233-298,  pi.  xv,  VoL 
II,  '66,  pp.  473-489,  pi,  xxiv. 

7.  X866. — Ueber  das  Faltenblatt  an  den  Embryonen 
derGattnngChironomnB.  Ibid,  Vol.  II,  pp.  385-396, 
pi.  xxi. 

8.  1868. — Beobaohtnngen  uber  die  Entwicklong 
der  Enochenfiaohe.  Ihid,  Vol.  IV,  pp.  209-278, 
plB.  xvi-xviii. 

9.  1869. — Die  StammTerwandtoohaft  der  Aaoidien 
nnd  Wirbeltiere.    Ihid.    Vol.  V,  pp.  45^-463. 

10.  1870. — Die  Stammverwandtachaft  zwiaohen 
Aacidien  and  Wirbelthieren.  Nach  Unteisaehoiigen 
u.  d.  Entwickl.  d.  Aaoidia  canina  (Zool.  dan.).  Ibid. 
Vol.  IV,  115-156,' 3  pla. 

11.  1872. — Znr  Entwicklang  der  einfaohen  Aaoi- 


cinische  Wochenschrift,  Professor  RiickeBt*^  dien.    Ibid.    Vol.  VIII,  pp.  35a-396,  pl.l. 


pays  a  tribute  to  von  KupfTer's  remarkable 
power  of  continuing  and  improving  the 
quality  of  his  work  in  spite  of  the  burden 
of  seventy  years,  and  he  concludes  his 
paper  with  the  wish  that  von  Kupfifer  will 
long  be  spared  to  continue  his  good  work. 
In  this  wish  his  American  colleagues  heart- 
ily join.  Bashford  Dban. 

The  following  bibliography  of  von  Kupffer 
is  largely  due  to  the  kindness  of  my  friend, 
Dr.  L.  Neumeyer,  of  the  Anatomical  Insti*' 
tute  in  Munich. 

1.  1854. — De  mednUe  aplnalia  textnra  in  rania 
ratione  imprimia  habita  indolla  aubstantiee  oineren. 
Di88.  inaug.     Dorpati.    Schdnmann.     Pp.  59,  pi.  1. 


12.  1873. — Daa  Verhaltniaa  von  Droaennerven 
and  Driiaenzellen.    Ibid.    Vol.  IX,  pp.  387-395. 

13.  1874 . — Die  zweite  dentaohe  Nordpolfahrt  in  den 
Jahren  1869  a.  1872.  Bd.  II,  Abth.  Tunioata.  Leipzig. 

14.  1875. — Die  Speicheldriiaen  von  BlaUa  oriaUidit 
nnd  ihr  Nervenapparat.    Leipzig. 

15.  1875. — Tnnicafea.  Jahreaber.  der  Kommiamn 
£ur  tDis9en9ch.  Unterauchung  der  detUeehen  Meere  m  Kid. 
II,  n.  Ill  Jahrg.     Berlin. 

16.  1875. — Ueber  Differenzimng  dee  ProtopUyinia 
an  den  Zellen  tieriacber  Gewebe.  Sehrift  d.  Naturw. 
Vereinsf.  ScMeawig'Holstein.    Kiel. 

17.  1876. — Ueber  Stemzellen  der  Leber.  JtvA.  /. 
Mikr.  Afua.,  Vol.  XII,  pp.  353-358. 
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deutach.  Meere.    Berlin.     Pp.  35  and  179-226,  pis.  It. 

19.  1878. — Der  Voigang  der  Befmchtnng  am  Ei 


2.  1857.— Untersnohungen  fiber   die   Textnr   des      der  Nennangen.     (With  B.  Benecke.)    Konigaberg. 


Riickenmarkea  nnd  die  Entwicklang  seiner  Formele- 
mente.     Bidder  and  KnpfFer.    Leipzig. 

3.  1857. — Ueber  den  feineren  Ban  dea  elektrisohen 
Organs  beim  Zitteraal  nndZittwels.  Zeiischr.  f.  rat. 
Medicin.  Ill,  Reibe,  Bd.  2,  p.  1. 

3a.  1857. — Ueber  den  feineren  Ban  dee  Elektrisohen 
Organa  beim  Zitteraal  (Gymnotue  eleetricua),  mit 
RUcksicht   anf  den    Baa    bei  andren  elektrisohen,!^ 


In  Festschrift  Theodore  Schwann.    Pp.  24.     1  PI. 

20.  1878.— Sohadel  and  Skeletted.  anthropol. 
Samml.  zn  Eonigabeig.  (With  Hagen.)  Arch.  /. 
Anthrop.     Vol.  XL 
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inbesondre  bei  Mormyrus  oxyrynchus,  Nachr.  v.  d.  Cf^    (With  B.  Beneoke. )     Nova  Acta.     Bd.  XLI.    Halle. 
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*  To  Professor  Riickert's  interesting  paper  lam  in- 
debted for  a  number  of  the  present  notea. 
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Blatter  mit  erlant  Bemerkangen.  (With  Hagen.) 
Konigsberg. 
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Physiol.     Pp.  1-30,  pis.  iv.     11.  Vogel.     Ibid.,  '82. 
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708-709. 

34.  1888. — Decidna  and  Ei  des  Menachen  am  Ende 
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darch  Farbang.  Sitzb.  d.  Oesell.  f.  Morph.  u.  Physiol. 
USskchen.  Bd.  V,  pp.  82-  85. 

36.  1890. — Die  Entwiokhing  Ton  Petromyzon  plan" 
eri.  Areh.  /.  Mikr.  Anatomie.  Bd.  XXXV,  pp.  469- 
558,  pis.  xxrii-xxxii. 
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38.  1891. — Mitteilangen  der  Entwicklangeschichte 
der  Eopfes  bei  Acipenser  sturio.  Sitzb.  d.  Oesell.  f 
MorphoL  u.  Physiol.  Munchen.  Bd.   viii,  pp.  107-123] 

39.  1892. — Earl  Ernst  v.  Baer*8  handertjahriger. 
GebnrtBtag.  MUnehener  Med.  Wbchenschrift. 

40.  1892. — Ueber  die  Entwioklang  von  Milz  and 
Ptenkreas.  Sitzb.  d.  Oesell.  f.  MorphoL  u.  Physiol. 
MUnehen.    Bd.  viii,  pp.  27-41. 

41.  1893. — Stadien  zar  vergleischenden  Entwiok- 
Inngcflehiehte  des  Kopfes  der  Eranioten.  H.  I.:  Die 
Entwicklang  des  Eopfes  Yon  Acipenser  sturio.  MUn- 
eAai.    Lefamann.     Pp.  95,  pis.  ix. 

42.  1893. — Ueber  das  Pankreas  von  Ammocoetes. 
SUA.  d.  Oesell.  f.  MorphoL  u.  Physiol.  MUnehen. 
Lehmann.    Bd.  ix,  H.  3,  pp.  37-59. 

43.  1893. — ^Ergebnisse  der  Entwioklangsgeschichte 
des  Eo^es.    Ergebnisse  der  Anatomie  und  Entwick- 


lungsgeschichte.     Bd.   II.     Wiesbaden.      Bergmann. 
Pp.  501-^64. 

44.  1894. — Stadien  zar  Veigleisohenden  Entwiok- 
langqgeschiohte  des  Eopfes  der  Eranioten.  H.  II.: 
Die  Entwicklang  des  Eopfes  des  Ammocoetes  planeri. 
Munchen.     Lehmann.     Pp.  79,  pis.  xii. 

45.  1894. — Ueber  Monorhinie  and  Amphirhinie. 
Sitzb.  d.  Math.  Phys.  CI.  d.  k.  bayer.  Akad.  Vol.  xxiv, 
H.  I.     Pp.  51-60. 

46.  1894. — Die  Nenronlehre  in  der  Anatomie  des 
Nervensystems.     MUnehener  Med.  Wochenschrift. 

47.  1894. — Die  Deatang  des  Hirnanhanges.  Sitzb. 
Oesell.  f.  MorphoL  u.  Physiol.  Munchen.  Bd.  x,  pp. 
69-85. 

48.  1895. — Stadien  zar  vergleiohenden  Entwiok- 
long^gesohichte  des  Eopfes  der  Eranioten.  H.  III. : 
Die  Entwioklang  des  Eopfes  von  Ammocoetes  planeri. 
Munchen.    Lehmann.     Pp.  80,  Abbil.  48. 

49.  1895. — Die  Entwiokelang  des  Eeimenskelettes 
bei  Petromyzon.  Verhandl.  der  IX.  VersamL  d.  Anat. 
Oesellsch.     Basel.     Jena,  Fischer. 

50.  1896. — ErofEnangsrede  bei  der  X.  Versamml.  d. 
Anat.  Oesellsch.     Berlin.    Jena,  Fischer. 

51.  1896. — Ergebnisse  der  Entwicklangflgeschiohte 
des  Eopfes.  Ergeb.  der  Anat.  u.  Entunckelungsgesch. 
Bd.  V.  Wiesbaden.  Bergmann.     Pp.  562-618. 

52.  1896. — Ueber  Energiden  and  paraplastisohe 
Bildangen.  Rektoratsrede.  Munchen.  Wolff  and 
Sohn.     Pp.  26. 
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RECENT  PBOORESS  IN  OEODESY.* 

This  report  is  not  based  upon  a  complete 
examination  of  the  recent  literature  of 
geodesy.  The  writer  has  been  too  busy  to 
devote  much  time  to  the  special  research 
necessary  to  justify  any  claim  to  complete- 
ness. His  regular  duties  have,  however, 
kept  him  in  touch  with  recent  operations  in 
geodesy,  much  more  closely  in  touch,  how- 
ever, with  operations  in  the  United  States 
than  with  those  of  Europe.  The  sketches 
of  recent  progress  in  each  of  several  sci- 
ences called  for  by  the  rules  of  the  Society 
are,  as  I  conceive,  to  be  written  primarily, 
not  for  those  well  versed  in  that  particular 

*  Forming  a  part  of  the  Report  of  the  Standing 
Committee  on  Mathematical  Science  for  1899.  ( Head 
hefore  the  Philosophical  Society  of  Washington,  Feb- 
raary  3,  1900.) 
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science,  but  for  the  general  information  of 
others  working  on  other  lines.  To  this  end 
a  bird's-eye  view  of  the  present  state  of  the 
particular  science,  together  with  a  state- 
ment of  the  more  important  and  interesting 
recent  developments,  will  serve  better  than 
a  detailed  catalogue  of  the  separate  steps 
which  make  up  recent  progress. 

By  studying  the  recent  reports  of  the  In- 
ternational Geodetic  Association  and  the 
geodetic  reports  from  various  countries,  one 
is  gradually  convinced  that  there  is  well- 
sustained  activity  in  geodetic  operations  in 
many  countries,  that  geodetic  facts  are  be- 
ing steadily  accumulated,  and  that  steady 
progress  is  being  made  in  improving  meth- 
ods and  instruments.  Having  realized  this, 
one  naturally  looks  for  published  collec- 
tions of  results,  and  for  some  reasonably 
complete  and  well-digested  scientific  papers 
showing  the  relation  between  existing  theo- 
ries and  results.  One  expects  to  find  a 
considerable  portion  of  the  accumulated 
facts  published  in  convenient  form  for  the 
use  of  the  hydrographer,  topographer,  the 
physicist,  and  the  engineer.  But  this  ex- 
pectation is  not  realized.  Of  the  great 
store  of  accumulated  facts  only  a  small  part 
are  as  yet  published  in  any  complete  or 
systematic  way.  The  remaining  ones  are 
published,  if  at  all,  in  such  a  fragmentary 
and  disconnected  form  as  to  lose  much  of 
the  value  which  they  would  otherwise  have. 
Again,  one  looks  in  vain  for  any  compre- 
hensive study  in  recent  years  of  the  earth's 
figure  and  size.  Since  the  publication  by 
Colonel  Clarke,  some  twenty  years  ago,  of 
his  values  for  the  polar  and  equatorial  radii, 
no  corresponding  comprehensive  investiga- 
tion has  appeared  in  print. 

It  is  not  easy  to  understand  why  publica- 
tion and  discussion  should  lag  so  far  behind 
the  measures  in  the  field.  One  considera- 
tion presents  itself,  however,  as  a  partial, 
though  insufficient,  explanation.  To  ad- 
just a  network  of  triangulation  requires  an 


amount  of  expert  computing  which,  as  to 
time  and  cost,  seems  disproportionate  to  the 
field-work.  Consequently,  there  is  a  de- 
cided tendency  for  the  computations  to  be 
several  years  behind  the  corresponding  field 
operations.  By  the  time  computations  are 
finished  for  a  given  area  new  results  of  ob- 
servations are  available  in  that  area  or  in 
adjacent  connecting  areas.  Thus  it  always 
seems  that  the  time  for  publication  has  not 
come,  since  whatever  might  be  published 
would  of  necessity  be  incomplete. 

It  may  be  admitted  that  in  many  cases 
the  computations  made  have  been  more 
complex  and  laborious  than  was  warranted 
by  the  observations.  The  problem  is  one 
which  lends  itself  to  many  theoretic  refine- 
ments leading  to  long  computations. 

In  what  is  above  written  as  to  delays  in 
publication  and  computations  needlessly 
prolix  the  writer  must  not  be  understood  as 
referring  chiefly  to  work  in  United  States. 
Publication  is  apparently  no  further  behind 
in  this  country  than  in  other  countries, 
with  the  possible  exception  of  Great  Britain. 
In  simplifying  the  computations  in  office  to 
correspond  with  the  accuracy  attained  in 
the  field,  this  country  is  easily  foremost. 

The  years  1898  and  1899  mark  an  epoch 
in  the  history  of  geodesy  in  the  United 
States.  In  1898  the  last  of  the  field  opera- 
tions on  the  great  transcontinental  arc,  ex- 
tending from  the  Atlantic  to  the  Pacific 
along  the  thirty- ninth  parallel,  were  com- 
pleted. During  the  same  year  the  field 
measures  of  the  oblique  arc  parallel  to  the 
Atlantic  coast  were  also  completed.  In 
1899  the  necessary  observations  to  complete 
an  oblique  arc  in  California,  extending  from 
Point  Arena  to  the  Mexican  boundary, 
were  brought  to  a  close.  In  1899  also,  bat 
little  more  than  a  year  after  the  completion 
of  the  last  field  measurements,  the  compa- 
tations  connected  with  the  arc  of  the  thirty- 
ninth  parallel  were  completed  and  the  re- 
sults put  in  form  for  the  printer. 
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To  appreciate  the  full  force  of  the  above 
statements  one  must  have  a  realizing  sense 
of  the  great  length  of  the  above  arcs.  The 
oombined  length  of  all  the  arcs  used  by 
Ck)lonel  Clarke  in  isSO  to  deduce  the  figure 
of  the  earth  was  equivalent  to  89  degrees 
of  a  great  circle.  The  arc  of  the  thirty- 
ninth  parallel  is  equivalent  in  length  to  37 
degrees  of  a  great  circle ;  the  Atlantic  ob- 
lique arc  is  22  degrees  long,  and  the  Cali- 
fornia oblique  are  8  degrees ;  and  the  com- 
bined length  of  these  three  arcs  is  67 
degrees,  or  more  than  two-thirds  the  total 
length  used  by  Clarke. 

The  most  interesting  recent  development 
in  geodesy  has  been  the  investigations  of 
variations  of  latitude.    It  may  be  asked, 
"  Why  is  this  investigation  classed  as  geo- 
detic rather  than  astronomic  ?"  The  answer 
is:  It  belongs  in  both  classifications.     Ob- 
viously it  is  an  astronomical  investigation, 
but  it  concerns  the  geodesist  also ;  it  con- 
cerns him  directly,  because  the  astronomical 
latitudes  with  which  he  must  deal  are  now 
known  to  be  a  function  of  the  time  of  obser- 
vation.   It  is  interesting  to  note  also  that 
many  of  the  observations  upon  which  our 
knowledge  of  the  latitude  variation  depends 
were  made  with  the  zenith  telescope,  an 
instrument    which    the    geodesist    claims 
rather  than  the  astronomer. 

For  ten  years  past  there  has  been  marked 
activity  in  investigating  this  question  along 
two  lines.  One  class  of  investigators  worked 
by  the  inductive  method,  and  slowly  built 
up  empirical  mathematical  expressions  for 
the  observed  facts  as  to  the  variations,  in- 
dependently of  any  theory  as  to  their  causes. 
For  this  purpose  they  used  many  series  of 
old  observations,  made  at  various  fixed 
observatories,  but  not  primarily  for  this 
purpose.  In  addition  they  have  used  many 
modem  series  of  observations,  made  with 
zenith  telescopes,  for  this  special  purpose. 
It  has  been  shown  that  the  motion  of  the 
pole  in  the  past  may  be  represented  with 


considerable  accuracy  as  a  combination  of 
two  motions,  each  circular,  one  with  a  mean 
period  of  about  428  days  and  the  other 
with  a  period  of  one  year.  A  still  closer 
approximation  is  obtained  by  assuming  that 
the  amplitude  and  epoch  of  each  these  mo- 
tions is  subject  to  a  periodic  variation.  A 
somewhat  closer  agreement  between  the 
mathematical  curves  and  the  observations 
is  secured  when  elliptical  paths  are  substi- 
tuted for  the  circular  paths  above  referred 
to.  The  net  result  of  the  investigations 
by  the  inductive  method  has  been  certain 
mathematical  expressions  which  closely 
represent  the  known  facts  of  the  past,  but 
there  is  great  uncertainty  as  to  how  far  into 
the  future  these  mathematical  expressions 
may  be  extended,  because  their  basis  is 
wholly  empirical. 

The  progress  made  along  this  empirical 
line  of  investigation  has  been  due  to  Pro- 
fessor 8.  C.  Chandler,  of  Harvard,  more 
than  to  any  other  one  man  or,  possibly,  any 
group  of  men.  His  results  have  been  pub- 
lished as  the  investigations  proceeded  in 
the  Astronomical  Journal,  and  form  an  ex- 
ceedingly interesting  series,  not  only  on  ac- 
count of  the  remarkable  success  attained, 
but  because  of  the  ingenuity  and  skill 
shown  in  devising  methods  of  investigation 
which  are  independent  of  any  theoretical 
basis. 

Another  class  of  investigators  has  worked 
from  the  standpoint  of  pure  theory.  Their 
endeavor  has  been  to  furnish  an  adequate 
explanation  for  the  observed  facts.  Up  to 
the  time  when  the  latitude  was  shown,  by 
direct  observation,  to  be  subject  to  periodic 
variations,  one  of  the  fundamental  assump- 
tions upon  which  astronomical  computa- 
tions were  based  was  that  the  latitude  of  a 
given  point  on  the  earth's  surface  is  invari- 
able. Pure  theor}^  indeed,  indicated  that 
the  latitude  of  a  point  should  be  subject  to 
a  periodic  variation  of  small  amplitude  with 
a  period  of  about  305  days.    Special  inves* 
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tigations  bad  failed  to  reveal  a  yariation 
having  that  period,  and  astronomers  had 
fallen  back  to  the  dogma  of  invariability. 
Theorists  are  now  confronted  with  the  ne- 
cessity of  accounting  for  a  period  of  about 
428  days  instead  of  305.  It  is  known  that 
any  movements  of  the  earth's  crust  and  of 
the  water  and  air  in  response  to  a  displace- 
ment of  the  pole  of  figure  from  the  pole  of 
rotation  have  the  effect  of  lengthening 
Euler's  period.  It  has  been  shown  that 
any  difference  in  the  equatorial  radii  also 
has  a  tendency  to  increase  the  theoretical 
period  to  correspond  more  nearly  with  the 
fact.  The  known  atmospheric  and  oceanic 
currents  have  also  been  appealed  to  for  an 
explanation.  It  has  also  been  shown  that 
it  is  not  impossible  that  such  impulsive 
forces  as  are  concerned  in  earthquakes  and 
volcanoes  may  produce  some  of  the  effects 
observed.  The  net  result,  however,  of  the 
investigations  of  theorists  has  been  a  series 
of  partial  explanations,  no  one  of  which 
stands  all  the  tests  which  have  been  applied 
to  it.  Each  fails,  either  by  furnishing  a 
law  of  motion  which  differs  essentially  from 
the  observed  facts  or  by  being  quantita- 
tively inadequate. 

This  was  the  situation  when  the  Interna- 
tional Geodetic  Association  formulated  and 
adopted  a  plan  for  determining  the  actual 
motion  of  the  pole  during  a  series  of  years 
with  the  highest  attainable  accuracy.  The 
observations,  in  conformity  with  the  plan 
devised  by  them,  were  actually  begun  in 
the  latter  part  of  1899,  and  it  is  proposed  to 
continue  these  observations  uninterruptedly 
for  at  least  five  years.  The  plan  of  opera- 
tions is  that  the  actual  motion  of  the  pole 
shall  be  determined  by  simultaneous  obser- 
vations at  four  stations  widely  separated  in 
longitude,  at  each  of  which  an  instrument 
of  the  highest  precision  is  to  be  so  used  as 
to  guard,  as  fully  as  possible,  against  all 
known  sources  of  systematic  error.  The 
details  of  the  plan  have  been  worked  out 


very  carefully,  and  it  is  admirable  in  every 
respect. 

The  four  stations  selected  are  Oaithers- 
burg,  in  Maryland,  in  longitude  +  77  ; 
Ukiah,  California,  in  longitude  +  123;  Miza- 
sawa,  in  Japan,  in  longitude  +  219,  and 
Garloforte,  on  the  small  island  of  San  Pietro, 
just  west  of  Sardinia,  in  longitude  +  351. 
One  of  these  stations  occurs  in  each  of  the 
four  quadrants  of  longitude,  reckoned  from 
Greenwich.  All  are  within  three  seconds 
of  the  parallel  of  39  ^  8'  10".  The  conditions 
considered  in  selecting  them,  other  than 
those  indicated  above,  were  that  there 
should  be  nearly  symmetrical  conditions  as 
to  the  character  of  the  surface  northward 
and  southward  of  the  station  to  avoid  on- 
symmetrical  refraction  ;  that  the  hygienic, 
social,  and  climatic  conditions  should  be 
such  that  theobserver  might  remain  healthy, 
comfortable,  and  contented  ;  and  finally  in 
Japan  and  at  the  European  station  the  re- 
gion was  carefully  studied  with  reference  to 
the  probable  frequency  of  earthquakes. 

Two  extra  volunteer  stations  have  now 
been  added  to  these  four,  one  at  the  Cin- 
cinnati observatory,  which  happens  to  be 
nearly  on  the  parallel  of  the  four  selected 
stations,  and  one  at  Tschardjiu,  in  Turk- 
estan. 

The  four  principal  observatories  have 
been  constructed  with  the  utmost  care, 
under  specifications  furnished  by  the  Inter- 
national Geodetic  Association,  specifications 
designed  to  insure  that  observations  shall 
not  be  vitiated  by  local  differences  of  tem- 
perature. The  observatory  proper  is  sur- 
rounded by  lattice- work  to  protect  it  from 
direct  sunlight  and  the  roof  is  double. 
During  observations  the  roof  is  rolled  back 
to  leave  an  observing  slit  two  meters  wide. 
The  walls  are  so  low  that  the  telescope  pro- 
jects above  the  roof  during  observations. 
This  fact,  together  with  the  unusual  width 
of  the  observing  slit,  puts  the  instrument  vir- 
tually in  the  open  air  during  observations. 
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The  instruments  nsed  at  the  principal 
stations  are  specially  designed  zenith  tel- 
escopes, by  Wanschaff,  of  Berlin.  The  tele- 
scope has  a  focal  length  of  about  51  inches, 
an  aperture  of  4}  inches,  and  a  magnifying 
power  of  104.  Aside  from  other  minor 
peculiarities,  two  are  especially  noticeable. 
The  barrel  of  the  telescope  proper  is  pro- 
tected by  an  outer  thin  metallic  tube,  which 
£B  connected  at  but  few  points  with  the  tele- 
scope proper,  and  serves  merely  to  protect 
it  against  sudden  changes  of  temperature. 
This  false  tube  is  pierced  at  various  points 
to  permit  circulation  of  air  in  the  space 
between  it  and  the  tube  proper.  The  eye- 
piece is  furnished  with  a  reversing  prism  of 
peculiar  construction,  such  that  all  observa- 
tions may  be  made  with  the  observing  line 
apparently  vertical  and  with  the  star  ap- 
parently moving  either  upward  or  down- 
ward at  the  wiU  of  the  observer.  The  ob- 
servation upon  one  star  consists  of  four 
pointings,  two  taken  while  the  star  is  mov- 
ing apparently  upward  in  the  field  of  view 
and  two  with  the  star  moving  apparently 
downward,  the  reversing  prism  being  turned 
]  80  degrees  between  these  observations.  If, 
then,  the  observer  has  a  personal  tendency 
to  place  the  observing  line  too  far  to  the 
right,  this  will  have  contrary  effects  in  the 
two  pairs  of  bisections,  and  the  personal 
equation  will  be  eliminated  from  the  mean 
result.  In  so  far  as  accidental  errors  are 
concerned,  the  few  observations  already 
made  indicate  a  high  degree  of  accuracy, 
the  probable  error  of  a  single  observation  of 
a  pair  being  about  d=  O'MO.  Few  series  of 
observations  yet  made  can  show  probable 
errors  as  smaU  as  =b  0'M6. 

The  computed  motion  of  the  pole  will  be 
nearly  independent  of  the  errors  in  the 
assigned  declinations  of  the  stars,  the  effects 
of  the  errors  of  declinations  being  eliminated 
by  the  well-known  group  method.  The 
stars  to  be  observed  are  divided  into  twelve 
groups,  and  each  group  is  observed  for 


about  two  months  (50  to  80  days,  according 
to  the  time  of  year).  During  the  first  half 
of  the  period  when  group  No.  2  is  being 
observed  group  No.  1  is  also  being  observed, 
and  during  the  latter  half  of  the  period 
group  No.  3  is  being  observed  at  the  same 
time  as  group  No.  2.  Similarly,  group  No. 
3  is  observed  first  in  connection  with  No.  2, 
and  then  in  connection  with  group  No.  4, 
and  so  on.  The  difference  between  the 
mean  latitude  from  group  No.  1  and  the 
mean  from  group  No.  2  during  the  period 
when  both  groups  are  being  observed  is 
obviously  due  to  the  difference  of  the  mean 
error  in  declination  of  the  stars  of  the  two 
groups  and  to  accidental  errors  of  observa- 
tion. This  method  of  observation,  after 
being  extended  throughout  the  whole  cycle 
until  group  No.  12  overlax>s  group  No.  1, 
furnishes  a  means  of  determining  the  decli- 
nation correction  to  each  group  to  reduce  it 
to  the  mean  of  all  the  groups,  and  thus  to 
eliminate  the  declination  errors  from  the 
computed  change  in  latitude. 

As  an  additional  precaution,  the  same 
list  of  stars  is  to  be  observed  at  all  the  sta- 
tions. 

The  effect  of  an  error  in  the  assigned 
proper  motions  of  the  stars  observed  will  be 
to  make  the  latitude  of  any  one  station  ap- 
pear to  increase  or  decrease  with  lapse  of 
time,  but  will  have  no  appreciable  effect  on 
the  value  finally  derived  for  the  motion  of 
the  pole ;  for,  the  same  list  being  used  at 
all  stations,  all  the  latitudes  will  appear  to 
increase  or  decrease  together.  Both  the 
Japan  and  the  Maryland  station,  would 
appear,  say,  to  have  increasing  latitudes, 
although  they  are  nearly  on  opposite  sides 
of  the  pole,  and  therefore  this  result  could 
not  be  mistaken  for  an  actual  motion  of  the 
pole. 

Aside  from  the  precautions  already  indi- 
cated against  abnormal  refractions  due  to 
local  conditions,  the  observations  themselves 
have  been  planned  so  as  to  guard  against 
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errors  arising  from  this  cause.  Each  groap 
contains  six  pairs  which  are  nsed  directly 
for  computing  the  latitude  variation,  and  of 
which  very  few  have  zenith  distances  ex- 
ceeding 20  degrees.  Each  group  also  con- 
tains two  pairs  introduced  for  the  special 
purpose  of  studying  the  actual  refraction, 
and  of  which  the  zenith  distance  is  about 
60  degrees.  The  normal  refraction  at  a 
zenith  distance  of  60  degrees  is  about  four 
times  that  at  20  degrees;  hence  the  two 
refraction  pairs  will  furnish  an  effective 
method  of  determining  any  peculiarities  of 
refraction  which  are  sufficiently  great  to 
produce  any  appreciable  effect  upon  the 
latitude  pairs,  provided  such  effect  is  one 
which  increases  with  the  zenith  distance. 

Any  refraction  effect  which  is  analogous 
to  a  displacement  of  the  apparent  zenith, 
by  a  persistent  barometric  gradient,  for  ex- 
ample, will  not  be  put  in  evidence  by  this 
test.  To  eliminate  such  an  error,  depend- 
ence is  placed  upon  the  fact  that  the  final 
result  is  based  upon  observations  at  several 
stations  varying  greatly  in  longitude  and 
in  the  surrounding  climatic  and  local  con- 
ditions. 

It  may  seem  at  first  sight  that  an  annual 
variation  in  refraction  would  produce  an 
apparent  annual  motion  of  the  pole.  This 
would  be  true  if  the  motion  of  the  pole  were 
derived  from  observations  at  one  station 
only.  It  will  be  seen,  however,  on  further 
reflection  that  annual  variations  in  refrac- 
tion would  tend  to  make  all  the  latitudes 
along  one  parallel  apparently  increase  and 
decrease  together,  and  that  therefore  the 
computed  motion  of  the  pole  would  not  be 
appreciably  affected  if  these  annual  varia- 
tions were  of  about  the  same  magnitude  at 
the  difierent  stations  distributed  around  the 
pole. 

To  sum  up,  the  discovery  of  the  periodic 
motions  of  the  pole  was  first  made  by  a 
purely  inductive  method.  The  laws  govern- 
ing those  motions  have  been  slowly  and 


painfully  deduced  by  a  continual  applicatioD 
of  the  same  method  to  old  series  of  observa- 
tions and  to  many  new  series  made  for  the 
special  purpose.     Now  a  new  campaign  of 
observations,  promising  results  more  accu- 
rate than  any  hitherto  obtained,  has  been 
commenced.      The   mean  position  of  the 
pole  for  each  fortnight  of  the  next  five  years 
will  probably  be  known  within  a  radius  of 
five  feet.    There  is  little  prospect  for  im- 
provement of  the  observational  side  of  this 
question  for  many  years.    The  new  obser^ 
vations  will  furnish  material  for  new  tri- 
umphs of  the  inductive  method  in  famish- 
ing  a  still  closer  mathematical  approxima- 
tion to  the  unknown  laws  of  motion  of  the 
pole.     The  interesting  feature  of  this  inves- 
tigation is  now  that  the  theorists  are  at  sea, 
so  to  speak.     Will  they  at  the  end  of  the 
five  years  be  able  to  furnish  an  adequate 
explanation  for  the  new  facts  observed  or, 
indeed,  for  those  already  known?    It  is  on 
this  theoretical  side  of  the  investigation  that 
new  energy  is  needed.     Here  is  a  golden 
opportunity  for  some  one  well  versed  in 
mechanics,  astronomy,  and  geodesy. 

John  Fillmore  Hatford. 
U.  S.  Coast  and  Gsodbtio  Subvby. 


THE  PLANKTON  OF  FRE8B  WATER  LAKESL* 

For  some  years  I  have  been  interested  in 
the  subject  of  the  fauna  of  our  fresh  water 
lakes.  This  interest  was  first  aroused  in 
regard  to  the  animals  of  the  deeper  parts  of 
the  lakes.  The  results  of  the  explorations 
of  the  depths  of  the  ocean  were  just  becom- 
ing known.  I  had  read  in  the  older  works 
that  while  the  sea  was  densely  populated 
along  shore,  and  had  what  has  become  to  be 
known  as  a  '  pelagic '  fauna  and  flora  in  the 
open  sea,  remote  from  land,  the  depths  were 
a  barren  region  utterly  devoid  of  both  ani- 
mal and  vegetable  life.  But  later  it  had 
been  shown  that  there  was,  even  in  the 

*  Address  of  the  retiring  President  of  the  Winon- 
sin  Academy  of  Soienoes,  Arts  and  Lettem. 
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greatest  depths,  a  faana,  not  very  abandant 
to  be  Bare,  but  of  great  interest  because  of 
the  strange  peculiarities  of  some  of  the 
forms.  With  others  I  was  profoundly  in- 
terested in  this  work,  and  it  lead  me  to  con- 
jecture whether  there  was  not  a  field  for  in- 
yeetigation  in  the  deeper  waters  of  our 
lakes.  At  that  time  very  little  had  been 
done  in  the  way  of  any  systematic  study  of 
the  deeper  waters  of  the  lakes.  I  think  the 
only  extensive  work  on  the  subject  was 
Forel's  '  La  faune  profonde  des  lacs  Su- 
isses,'  published  in  1885.  Professor  Forel 
had  begun  his  researches  on  the  deep  water 
fanna  of  Lake  Leman  in  1869,  and  had  pub- 
lished various  notices  in  the  intervening 
years.  In  this  country,  so  far  as  I  know, 
the  first  public-ation  in  regard  to  the  deep 
water  fauna  of  lakes  was  in  the  first  vol- 
nme  of  the  TrarmustUyM  o/  the  Wxscormn 
Atademy^  in  a  paper  by  Dr.  Hoy,  of  Ra- 
cine. He  detailed  how  he  had  become  in- 
terested in  the  food  of  the  whitefish,  and 
had  examined  their  stomachs,  finding  cer- 
tain animals  that  seemed  new  to  science. 
A  company  was  made  up  for  a  dredging  ex- 
pedition consisting  of  Dr.  Hoy,  Dr.  Lap- 
ham,  Professor  Stimpson,  Professor  An- 
drews and  Mr.  Blatchford,  and  put  in  a 
day's  work  dredging  on  Lake  Michigan  in 
Jane,  1870.  The  result  was  the  collection 
of  a  considerable  number  of  animals.  Es- 
pecial importance  was  attached  to  the  dis- 
covery of  a  Triglopsis  and  a  Mym^  as  they  are 
marine  genera,  and  their  presence  was  sup- 
posed to  indicate  a  former  direct  connec- 
tion of  Lake  Michigan  with  the  ocean. 

In  1874  Professor  Smith  published  a 
paper  on  the  '  Invertebrate  Fauna  of  Lake 
Snperior,'  reporting  the  existence  of  the 
same  Crustacea  in  Lake  Superior  which  Dr. 
Hoy  had  found  in  Lake  Michigan.  The 
Mym  there,  however,  occurs  in  somewhat 
shallow  water  as  well  as  in  the  greater 
depths.  In  both  lakes  it  forms  an  impor- 
tant—perhaps  the  most  important — constit- 


uent of  the  food  of  the  white  fish  and  lake 
trout.  As  I  was  located  near  a  lake  of 
considerable  depth,  a  depth  reputed  to  be 
anywhere  between  400  feet  and  infinity,  it 
occurred  to  me  that  I  had  an  opx>ortunity 
to  carry  out  similar  researches. 

My  own  work  on  lakes,  then,  originated 
in  a  desire  to  know  more  about  the  abyssal 
animals.  I  soon  found,  however,  that  the 
problem  was  a  serious  and  complicated 
one,  involving  a  complete  faunistic  study 
of  the  lake.  I  was  fortunate  in  finding 
on  the  bottom  of  Green  Lake  the  same 
Mym,  which  makes  its  home  in  Lake  Mich- 
igan. These  animals  have  not  been  defi- 
nitely reported  from  any  other  lake  in 
the  United  States,  although  MysU  is  said 
to  live  in  a  lake  in  New  York  connected 
with  the  St.  Lawrence.  Here  was  a  pretty 
problem  in  animal  distribution.  How  did 
these  animals  make  their  way  into  Green 
Lake  ?  Was  it  by  way  of  the  Great  Lakes, 
or  did  they  come  at  some  time  by  a  connec- 
tion  through  the  Mississippi  Valley?  I 
could  not  tell,  and  I  cannot  to-day,  for  it 
becomes  a  problem  for  the  geologist  rather 
than  the  zoologist.  With  this  as  a  start- 
ing point  I  attacked  the  problem  of  lake 
faunae,  and  the  battle  is  still  in  progress 
with  no  indications  of  a  conclusion  of  hostil- 
ities for  many  years  to  come. 

During  the  decade  in  which  I  have  been 
interested  in  limnology  there  has  been  a 
very  considerable  advance  in  our  knowl- 
edge of  the  subject,  and  it  will  be  my  at- 
tempt to-night  to  summarize  this  knowledge, 
and  make  as  clear  a  statement  as  I  can  in 
the  brief  time  at  my  disposal  of  what  is 
now  known  of  the  fauna  and  flora  of  fresh 
water  lakes.  Bussell,  in  his  work  on  North 
American  Lakes,  enumerates  ten  agencies 
which,  acting  separately  or  in  combination, 
may  produce  lakes.  So  far  as  our  Wiscon- 
sin lakes  are  concerned,  the  most  important 
of  these  agencies  is  glacial  action.  Most  of 
our  lakes  are  simply  the  depressions  caused 
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by  the  unequal  distribution  of  the  glacial 
drift,  or  by  interference  with  preexisting 
drainage  lines.  Inasmuch  as  Wisconsin  is 
not  a  mountainous  state,  it  follows  that 
these  depressions  are  nowhere  of  great 
depth,  and  that  we  have  no  lakes  which  com- 
pare in  depth  with  those  located  in  moun- 
tainous regions.  Most  of  our  lakes  are 
extremely  shallow,  few  being  more  than 
forty  or  fifty  feet  in  depth.  Lake  Geneva 
142  feet,  and  Green  Lake  237  feet,  are  our 
deepest  bodies  of  water,  while  our  largest 
lake,  Lake  Winnebago,  probably  does  not 
exceed  twenty -five  feet.  All  lakes  are  tem- 
porary features  of  the  topography.  The 
outflowing  water  is  all  the  time  deepening 
the  outlet  and  increasing  the  amount  of 
drainage,  while  the  inflowing  water  is 
bringing  in  material  which  gradually  fills 
up  the  lake  bed.  This  process  goes  on 
with  comparative  rapidity,  and  even  in 
our  new  lake  areas  there  are  numerous 
examples  of  dead  lakes  where  swamp  vege- 
tation entirely  covers  what  was  formerly 
an  open  sheet  of  water.  The  physical  proc- 
esses involved  in  the  lives  of  lakes  and  the 
relation  of  the  lake  vegetation  to  these 
processes  are  very  interesting,  but  this  is 
not  the  time  or  place  to  discuss  them,  and 
they  can  only  be  referred  to  in  passing. 

The  subject  of  the  fauna  of  fresh  water 
lakes  has  not  been  especially  attractive  to 
zoologists.  This  is  but  natural  when  we  con- 
sider the  great  wealth  of  life  in  the  ocean, 
and  the  comparative  poverty  of  fresh  water. 
Of  the  more  important  divisions  of  the 
animal  kingdom  the  echinoderms  and  tuni- 
cates  are  entirely  absent  in  fresh  water,  and 
the  codlenterates  and  moUuscoldea  are  rep- 
resented by  few  forms.  Even  the  Crustacea, 
which  form  the  greater  part  of  the  plank- 
ton, and  are  present  in  such  enormous  num- 
bers, have  very  few  forms  compared  with 
the  Crustacea  of  the  sea.  It  is  to  be  ex- 
pected that  zoologists  will  be  attracted  by 
this  wealth  of  material  in  the  sea,  and  that 


most  of  them  will  in  the  future  as  in  the 
past  resort  to  the  sea  for  their  study.  It 
was  in  the  ocean  that  the  ancestors  of  car 
fresh  water  animals  dwelt,  and  it  is  amongst 
those  animals  that  the  student  may  expect 
to  find  the  most  information  in  regard  to 
the  development  of  life  on  the  earth. 

But  the  lakes  have  their  fauna,  a  fauna 
of  great  numbers  if  not  of  great  variety, 
and  because  of  their  isolation  and  some- 
what peculiar  conditions,  present  a  very  in- 
teresting study  in  the  distribution  of  ani- 
mals. Of  course  the  best  known  members 
of  this  fauna  are  the  fishes,  whose  nam- 
bers,  habits,  and  food  are  fairly  well  known. 
Fish  are  so  important  for  human  food  that 
a  study  of  their  habits  comes  to  be  a  mat- 
ter of  commercial  importance,  and  our  Fed- 
eral and  State  governments  expend  large 
sums  of  money  for  this  investigation  and 
for  the  practical  work  of  rearing  and  dis- 
tributing the  spawn  or  young  fish.  In 
Wisconsin,  too,  as  well  as  in  some  of  the 
other  northern  States,  it  is  a  matter  of 
great  practical  importance  to  maintain  the 
numbers  of  game  fish  in  our  lakes  simply 
for  the  purposes  of  sport.  Until  one  has 
made  the  rounds  of  the  summer  resort  lakes 
one  has  little  idea  of  the  multitudes  of  people 
who  come  to  our  State  in  the  summer  sea- 
son, attracted  largely  by  the  opportunities 
for  fishing.  Hundreds  of  thousands  of  dol- 
lars are  brought  to  us  every  summer  in  this 
way,  and  it  is  a  good  business  policy  which 
leads  us  to  do  all  in  our  power,  and  even 
spend  large  sums  of  money,  if  necessary,  to 
maintain  our  stocks  of  game  fish. 

It  has  long  been  known,  of  course,  that 
fish  are  dependent  for  their  food  upon 
smaller  animals,  and  it  has  also  been  known 
that  a  knowledge  of  these  same  small  ani- 
mals wa  s  necessary  to  any  accurate  and  com- 
plete knowledge  of  fish,  but  this  study  was 
so  difficult  and  involved  so  much  drudgery 
that  for  a  long  time  it  was  neglected. 

Anything  like  an  exact  knowledge  of  the 
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Crustacea  may  be  said  to  date  back  only 
half  a  century  to  the  writings  of  Fischer 
and  Clans,  although  some  papers  upon  this 
subject  had  been  published  previously. 

In  1817  Say  published  a  somewhat  ex- 
tended article  on  the  Crustacea  of  the 
United  States,  in  which  he  speaks  of  one 
(Mracod,  two  Daphnias  and  one  Cyclops j  as  in- 
habiting the  waters  of  the  southern  states. 
In  1843,  in  the  '  Natural  History  of  New 
York,'  was  published  an  article  by  DeKay  on 
the  Crustacea,  which  was  beautifully  illus- 
trated, but  added  little  to  our  knowledge  of 
the  fresh  water  Crustacea.  In  fact,  though 
Cydops  and  Daphnia  are  mentioned,  they  are 
spoken  of  as  '  extra-limital,'  in  spite  of  the 
fact  that  not  a  lake  in  New  York  would 
haye  failed  to  furnish  him  countless  num- 
bers of  these  genera,  had  he  looked  for 
them.  To  Professor  Forbes,  of  the  Uni- 
versity of  Illinois,  is  due  the  credit  of  mak- 
ing the  first  extensive  collections  of  these 
animals  in  this  country,  and  publishing 
accurate  descriptions  of  them.  His  first 
paper  was  published  in  1876,  and  was  fol< 
lowed  by  a  series  of  very  valuable  investi- 
gations, culminating  within  the  last  few 
years  in  the  establishment  of  a  floating 
laboratory  on  the  Illinois  Eiver  for  the 
continued  study  of  the  fauna  and  flora  of 
that  river  and  the  shallow  lakes  adjoining. 

In  Europe  large  numbers  of  investiga- 
tors within  the  last  few  years  have  devoted 
themselves  to  the  study  of  fresh  water 
animals  and  plants.  Preeminent  among 
them  have  been  Forel  and  his  co-laborers 
on  Lake  Leman,  and  Zacharias  and  his  fel- 
low-workers in  the  station  at  Lake  Plon  in 
Holstein.  This  station  at  Plon  was,  I  be- 
lieve, the  first  permanent  fresh  water  sta- 
tion in  the  world.  Since  its  establishment 
in  1891,  a  considerable  number  of  perma- 
nent stations  have  been  established  in 
various  parts  of  the  world.  It  is  not  my 
purpose  here  to  give  a  history  of  these 
establishments,  for  that  has  already  been 


exceedingly  well  done  by  Professor  Ward. 
I  may  call  attention  in  passing,  however,  to 
the  fact  that  the  work  in  this  country  has 
been  done  almost  exclusively  in  our  imme- 
diate vicinity,  Illinois,  Wisconsin  and 
Michigan  having  published  by  far  the  most 
material  on  this  subject.  Similar  work  has 
been  prosecuted  in  Minnesota,  Ohio  and  In- 
diana, but  very  little  has  been  done  in  the 
other  states,  if  we  except  the  exceedingly 
valuable  work  of  Whipple. 

In  Wisconsin,  work  has  been  prosecuted 
on  the  Madison  lakes  and  Green  Lake  for 
many  years,  and  now,  under  the  auspices 
of  the  Natural  History  Survey,  a  more  ex- 
tensive and  systematic  biological  survey  of 
the  lakes  is  being  made,  probably  a  more 
extensive  comparative  study  than  has  been 
attempted  elsewhere.  While  this  study  is 
of  especial  scientific  interest,  as  has  been 
intimated  before,  it  is  of  great  practical  in- 
terest in  connection  with  the  problems  of 
fish  culture.  It  may  not  be  likely  that,  as 
suggested  by  a  recent  writer  in  Forest  and 
Streamy  the  future  angler  will  carry  with 
him  a  thermometer  and  chart  with  a  state- 
ment of  the  laws  of  vertical  and  horizontal 
distribution,  but  such  study  does  give  a 
fundamental  knowledge  which  is  of  vast 
importance  to  the  angler  as  well  as  to  the 
fish  culturist. 

The  terminology  used  in  the  study  of  the 
fauna  and  flora  of  fresh-water  lakes,  as  in 
the  sea,  was  formulated  by  Hackel.  Under 
the  term  '  plankton '  is  included  all  living 
things,  animal  or  vegetable,  found  in  the 
water  which  do  not  move  from  place  to  place 
by  their  own  volition.  Fishes  are  not  con- 
sidered a  part  of  the  plankton.  The  life  of 
the  sea  may  be  considered  as  *  littoral,'  *  pe- 
lagic '  and  ^  abyssal. '  To  these  terms  Hackel 
adds  '  zonary,'  to  include  those  animals 
which  are  supposed  to  occur  at  zones  of  dif- 
ferent depths  in  the  open  ocean.  In  the  lit- 
toral and  pelagic  planktons  we  may  have 
both  animals  and  plants,  but  in  the  abyssal 
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no  plants  are  found.  The  stady  of  the  pelagic 
and  abyssal  faanas  has  been  entirely  within 
the  last  half  century;  in  fact  the  very 
knowledge  of  their  existence  dates  back 
hardly  fifty  years. 

In  the  lakes  we  use  a  similar  set  of  terms. 
The  regions  are  *  littoral,'  *  limnetic '  and 
*  abyssal.'  The  characteristics  of  these  re- 
gions are  somewhat  known,  but  still  our 
knowledge  is  far  from  perfect. 

A  list  of  the  plants  and  animals  found  in 
any  one  lake  seems  quite  formidable  be- 
cause of  its  length,  but  the  species  that  are 
present  in  any  considerable  numbers  are 
very  few.  From  a  limnetic  collection,  for 
instance,  we  may  find  in  abundance  the 
following:  Four  or  five  copepods,  five  or 
six  cladocera,  three  or  four  protozoa,  and 
perhaps  two  rotifers.  This  would  be  a  fair 
average  fauna  in  one  of  our  lakes.  Of  the 
plants,  we  would  find  two  or  three  diatoms 
and  as  many  algae. 

Not  only  are  the  animals  and  plants  of 
neighboring  lakes  very  much  alike,  but  the 
same  animals  may  be  found  distributed  over 
wide  territories, and  even  over  different  con- 
tinents. This  is  true  even  of  some  of  the 
higher  animals  of  the  plankton,  like  the 
Crustacea.  Of  our  fifteen  species  of  Cy- 
clopa  nine  are  found  in  Europe.  In  the  case 
of  one  species  it  is  not  only  found  in  Europe, 
but  in  Asia  and  in  Africa,  and  literally  does 
not  vary  a  hair  in  these  widely  separated 
localities.  On  the  other  hand,  the  genus 
Diaptomua  is  very  variable.  We  have  not  a 
single  species  which  is  common  to  the  Euro- 
pean lakes.  Not  only  that,  but  there  are 
many  localized  species  in  the  United  States. 
One  species  occurs,  so  far  as  known,  only 
in  a  few  lakes  in  the  northern  part  of  the 
lower  peninsula  of  Michigan.  A  second  is 
widely  distributed  in  all  the  smaller  lakes 
across  the  continent  in  the  northern  States. 
Another  goes  from  the  center  of  Wisconsin 
north  into  the  Arctic  regions.  In  the  Rocky 
mountain  regions  are  several  peculiar  spe- 


cies. Through  the  southern  States  two  spe- 
cies are  found  which  never  come  north. 
Mexico  has  at  least  one  peculiar  species.  Of 
the  other  organisms,  both  animal  and  plant, 
most  are  world-wide  in  their  distribution. 
From  this  fact  of  the  general  uniformity  of 
fauna  and  flora  over  wide  regions,  it  is  clear 
that  the  study  of  a  lake  which  simply  pro- 
duces a  faunal  and  floral  list  is  of  very  little 
value.  There  was  a  time  when  such  lists 
were  important,  before  this  uniformity  of 
distribution  was  determined,  but  that  time 
is  long  since  past,  and  those  European 
authors  who  continue  to  fill  the  proceedings 
of  learned  societies  with  lists  resulting  from 
desultory  explorations  of  one  or  more  lakes 
are  almost  wasting  printers'  ink. 

In  the  littoral  region  we  find  usually  an 
abundant  flora.  Those  plants  which  need 
an  anchorage  find  it  in  the  mud  of  the 
bottom,  and  the  unattached  plants  are  pro- 
tected by  those  that  are  stationary.  Pro- 
tected by  these  plants  and  living  apon 
them  is  an  abundant  fauna  in  which  Crus- 
tacea are  the  most  prominent,  although  we 
find  great  numbers  of  rhizopods,  infusoria, 
sponges,  hydrozoa,  worms,  true  insects  and 
mites,  moUusca  and  bryozoa.  This  abund- 
ance of  the  lower  animals  forms  a  rich 
supply  of  food  upon  which  the  higher  ani- 
mals can  live.  It  is  in  this  littoral  region 
that  the  fish  get  the  most  of  their  food,  and 
every  fisherman  knows  that  marshy  borders 
are  necessary  to  maintain  the  supply  of 
fish.  The  animals  of  the  littoral  plankton 
are  opaque,  and  generally  are  so  colored 
that  when  they  are  at  rest  they  are  incon- 
spicuous. Those  that  swim  about  and  then 
drop  to  the  bottom  to  rest  are  ordinarily  so 
colored  that  they  are  not  easily  distinguished 
from  the  mud.  Frequently  in  littoral  regions 
the  bottom  is  covered  with  a  thick  mat  of 
Charaj  which,  in  turn,  forms  hiding  places 
for  enormous  numbers  of  the  invertebrates. 

The  flora  of  the  limnetic  region  can  be, 
of  course,  only  of  floating  plants.    Among 


Uabch  9,  1900.] 


SCmNCR 


379 


these  are  an  enormous  number  of  diatoms. 
CUorophyeecB  are  present  in  larger  or  smaller 
numbers  and  sometimes  large  numbers  of 
the  Gj/anophycecB.  Generally  speaking  the 
limnetic  flora  is  not  sufficiently  abundant 
to  attract  attention,  but  on  some  lakes  they 
are  sometimes  multiplied  in  such  quantity 
as  not  only  to  attract  attention  but  eyen  to 
excite  alarm.  The  surface  of  the  lake  has 
a  thick  coat  of  bright  green,  and  as  this  is 
cast  up  on  the  shore  by  the  waves  it  forms 
thick  ridges  which  in  their  decay  become 
very  offensive.  This  phenomenon  has  been 
known  in  England  as  '  the  breaking  of  the 
meres,'  in  Germany  as  the  '  wasserbltLthe,' 
and  in  this  country  as  the  '  working  of  the 
lakes.'  The  appearance  is  sometimes  as- 
cribed to  the  seeds  of  littoral  plants.  Only 
a  few  species  of  plants  are  concerned  in  this 
phenomenon,  and  the  species  differ  some- 
what in  different  lakes.  Certain  diatoms 
may  be  present,  too,  in  sufficient  numbers 
to  produce  an  unpleasant  '  fishy '  smell  in 
the  water.  This  exaggerated  growth  of 
the  limnetic  flora  is  most  pronounced  in 
shallow  or  comparatively  shallow  lakes, 
and  is  frequently  a  source  of  great  annoy* 
ance  to  cities  which  get  their  water  supplies 
from  such  bodies. 

The  limnetic  fauna,  as  I  have  said  before 
in  this  address,  has  but  few  kinds  of  ani- 
mals, by  far  the  most  numerous  and  char- 
acteristic being  the  Crustacea.  These  are 
beautiful,  transparent  and  nearly  colorless 
creatures.  It  is  not  true,  as  is  sometimes 
stated,  that  the  limnetic  fauna  is  entirely 
distinct  from  the  littoral.  The  general 
character  of  the  limnetic  animals  is  cer- 
tainly different,  and  distinctly  different, 
from  that  of  those  found  in  the  littoral 
region,  but  many  individuals  are  common 
to  both.  It  is  true,  however,  that  while 
there  is  hardly  a  radical  distinction  be- 
tween the  two  faunae,  certain  species  are 
eommon  in  the  limnetic  regions  and  only 
rarely  found  in  the  littoral,  while  some  that 


are  everywhere  in  littoral  collections  are 
rarely  found  in  those  taken  in  the  open 
water.  There  is,  of  course,  no  clear  divid- 
ing line  between  the  two  regions,  but  one 
insensibly  merges  into  the  other,  while, 
under  the  influence  of  the  winds  and 
waves,  such  limits  as  exist  are  continually 
changing. 

In  the  species  of  Crustacea  there  is  a  cer- 
tain distinction  between  the  limnetic  fauna 
of  the  deeper  lakes  and  that  of  the  shal- 
lower. One  species  of  IHaptamus  is  found 
everywhere  in  the  Great  Lakes,  but  in  only 
three  of  the  Wisconsin  lakes — Lake  Geneva, 
Green  Lake,  and  Cedar  Lake.  The  shal- 
lowest of  these  lakes — Cedar  Lake — is  about 
a  hundred  feet  in  depth.  One  of  the  species  of 
Cydaps  is  very  abundant  in  the  Great  Lakes, 
but  is  seldom  found  elsewhere  except  in 
comparatively  deep  lakes. 

In  a  paper  published  in  the  Transactions 
of  the  Academy,  I  made  the  suggestion 
that  lakes  might  be  divided  according  to 
their  faunse  into  the  deep  water  and  the 
shallow  water,  suggesting  as  a  possible 
limit  between  the  two  40  meters.  I  have 
since  found  that  Elhart  Lake,  117  feet, 
and  Cedar  Lake,  95  feet,  have  many  char- 
acteristics of  the  deep  water  fauna,  and 
it  is  possible  that  the  dividing  line  should 
be  nearer  30  meters  than  40. 

The  German  authors  make  a  distinction 
between  ^  plankton-poor '  and  '  plankton- 
rich  '  lakes,  which  very  nearly  corresponds 
to  my  deep-water  and  shallow- water  lakes ; 
for  the  total  amount  of  plankton  in  the 
deep  lakes  is  very  much  less  than  in  the 
shallow  lakes.  This  is  easily  explained. 
For  the  number  of  animals  is,  of  course, 
dependent  on  the  number  of  plants.  In- 
asmuch as  plants  are  dependent  upon  sun- 
shine, they  will  grow  in  water  only  in 
those  places  that  are  reached  by  the  sun's 
light.  As  the  light  of  the  sun  penetrates 
in  deep  water  only  to  a  limited  distance, 
the  deeper  parts  of  our  lakes  are  entirely  de- 
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void  of  plant  life.  On  the  other  hand  in 
shallow  lakes  not  only  do  we  find  the  float- 
ing vegetation  as  in  the  deep  lakes,  bnt  as 
the  light  reaches  the  bottom  over  a  larger 
proportion  of  its  surface,  we  have  in  addi- 
tion a  very  large  flora  floarishing  on  the 
bottom.  In  some  of  the  very  shallow  lakes 
nearly  the  whole  bottom  is  covered  with  a 
rank  vegetation.  This  is  trae,  for  instance, 
of  Lake  Yieuz  Desert.  In  Green  Lake,  on 
the  other  hand,  inasmuch  as  the  shores  are 
somewhat  precipitous,  there  is  only  a  com- 
paratively narrow  margin  on  which  can  be 
supported  a  flora  growing  upon  the  bot- 
tom, while  the  larger  part  of  the  lake  is  so 
deep  that  only  the  floating  vegetation  can 
exist.  It  is  easily  seen,  then,  that  a  shal- 
low lake  will  be  'plankton-rich'  as  com- 
pared with  a  deep  lake.  Fishermen  recog- 
nize this  fact,  and  expect  the  shallow  lakes 
to  be  better  for  their  sport. 

It  is  evident,  then,  that  the  living  lim- 
netic vegetation  must  be  at  or  near  the  sur- 
face, where  it  can  have  an  abundance  of 
light.  Animal  life,  however,  is  not  limited 
in  this  way.  It  was  long  ago  shown  that 
in  the  sea  there  was  an  abundant  surface 
fauna  and  an  abyssal  fauna,  but  in  regard 
to  the  condition  of  the  intermediate  region 
there  has  been  some  dispute.  Agassiz  has 
claimed  that  there  is  a  region  intermediate 
between  the  top  and  bottom,  which  is  en- 
tirely devoid  of  life.  This  has  been  dis- 
puted by  some  authors,  and  late  explora- 
tions seem  to  indicate  that  no  region  be- 
tween the  surface  and  bottom  is  entirely 
free  from  animals.  A  similar  condition 
exists  in  the  lakes.  By  far  the  most  abund- 
ant fauna  is  at  and  near  the  surface,  but 
animals  are  found  in  greater  or  less  num- 
bers at  all  depths.  The  larger  part  of  the 
plankton  is  found  within  thirty  or  forty 
feet  of  the  surface ;  but  the  same  kinds  of 
animals  that  form  the  fauna  of  the  upper 
waters  may  be  found  at  all  depths,  although 
in  small  numbers.    lAmnoccdanus  is  an  ex- 


ample of  an  animal  which  belongs  to  the  in- 
termediate regions.  It,  too,  may  be  found 
in  small  numbers  at  any  depth  from  the 
surface  down,  bnt  it  seldoms  occurs  in  any 
considerable  numbers  outside  the  inter- 
mediate region. 

Limnocalarms  and  Daphnia  puliearia  are 
perhaps  the  only  animals  in  fresh  water 
which  belong  distinctively  to  the  zonaiy 
plankton,  although  Cydaps  brevi^inosuB  is 
much  more  abundant  between  five  and 
twenty  meters  than  it  is  near  the  surface. 

Collectors  of  plankton  material  have 
known  that  they  could  ordinarily  make 
much  more  abundant  collections  at  night 
than  in  the  daytime.  This  has  led  to  a 
belief  that  there  is  a  vertical  migration  of 
the  plankton,  towards  the  surface  at  night, 
and  away  from  it  in  the  daytime.  It  was 
supposed  that  the  whole  body  of  the  plank- 
ton moved  up  and  down.  This  idea  has 
been  proved  to  be  false.  What  movement 
there  is  is  within  quite  narrov^  limits  near 
the  sur£BM3e,  and  all  members  of  the  limnetie 
fauna  do  not,  by  any  means,  behave  in  the 
same  way.  They  have  most  decided  in- 
dividual peculiarities,  so  that  we  cannot 
speak  of  the  movements  of  the  fauna  as  a 
whole,  but  each  species  must  be  considered 
by  itself.  Some  of  them  do  not  move  at  all 
vertically,  but  have  the  same  distribntion 
from  one  end  of  the  day  to  another.  Oth- 
ers, like  the  larval  forms  of  the  copepods, 
are  more  numerous  at  the  surface  in  the 
daytime  than  in  the  night.  Some  have  a 
very  pronounced  migration.  This  is  par- 
ticularly true  of  Leptodora  which  is  rarely 
found  at  the  surface  in  the  daytime,  but  ap- 
pears at  almost  exactly  forty-five  minntes 
after  sunset,  remains  at  the  surface  dar- 
ing the  night,  and  disappears  again  at 
just  three-quarters  of  an  hour  before  snn- 
rise. 

Most  of  the  larger  Crustacea  which  form 
the  great  body  of  the  plankton  do  migrate 
in  this  way,  and  it  was  natural,  perhaps,  to 
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infer  that  the  whole  plankton  moved  op 
and  down. 

The  limits  of  this  vertical  migration  it  is 
very  difficult  if  not  imx>0B8lble  to  fix.  Most 
of  the  movement  is  within  one  meter  of  the 
surface,  the  most  marked  changes  being 
within  one-half  meter  of  the  surface,  and 
below  three  meters  the  amount  of  move- 
ment is  very  slight.  Eight  determining 
fieustors  have  been  listed  by  Professor  Birge 
as  controlling  the  vertical  distribution  of 
Crustacea :  food,  temperature,  condition  of 
the  water  in  respect  to  dissolved  oxygen 
and  other  substances,  light,  wind,  gravity, 
age  and  specific  peculiarities.  Of  these 
&ctor8,  by  far  the  most  important  are  food, 
temperature  and  light.  Inasmuch  as  the 
food  supply  is  controlled  by  temperature 
and  light,  we  may  speak  of  these  two  fac- 
tors as,  in  the  main,  controlling  the  vertical 
distribution  of  the  limnetic  plankton.  Of 
these  two  factors,  temperature  is  the  most 
important,  although  light  has  a  marked 
effect  on  many  species.  In  the  winter 
season  when  the  waters  of  all  the  lakes  are 
very  nearly  uniform  in  their  temperature 
from  top  to  bottom,  the  vertical  distribu- 
tion of  the  limnetic  fauna  is  much  more 
uniform  than  in  summer. 

In  the  summer  season  the  most  marked 
changes  in  vertical  distribution  are  corre- 
lated with  the  vertical  changes  in  tempera- 
tore.  This  is  most  distinctly  seen  in  the 
deeper  lakes.  In  these  lakes  it  is  a  sur&ce 
layer  of  greater  or  less  depth  which  is 
warmed,  the  deeper  layers  feeling  the  effect 
of  the  summer's  sun  only  very  slightly.  In 
Oreen  Lake  below  40  or  45  meters  the  tem- 
perature never  rises  above  6.11  degrees 
Centigrade,  although  the  surface  may  run 
as  high  as  26.67  degrees  C.  In  Lake 
Michigan  the  bottom  temperature  at  depths 
of  360  feet  is  4.2  degrees  C,  with  a  surface 
temperature  of  18.3  C. 

The  change  in  the  temperature  from  the 
top  to  the  bottom  is  not  a  gradually  decreas- 


ing one,  however.  A  layer  of  water  at  the 
surface,  which  may  be  in  midsummer  some 
ten  or  twelve  meters  in  depth,  is  very  nearly 
uniform  in  temperature.  From  the  lower 
surface  of  this  layer  there  is  a  very  rapid  de- 
crease in  temperature  for  a  short  distance, 
and  then  a  gradual  decrease  until  a  minimum 
is  reached.  This  layer  of  sudden  change  in 
temperature  is  known  as  the  '  thermocline,' 
and  its  position  varies  in  depth  with  the 
season  and  the  size  of  the  lake.  As  the 
summer  season  progresses  the  thermocline 
grows  lower.  In  the  very  shallow  lakes  the 
temperature  during  the  summer  season  is 
nearly  uniform  through  the  whole  depth. 
In  Lake  Winnebago,  for  example,  there  is 
seldom  a  difference  between  top  and  bottom 
temperatures  greater  than  two  degrees.  In 
small  lakes  the  thermocline  is  considerably 
higher  than  in  large  lakes.  This  is  doubt- 
less due  to  the  influence  of  the  winds,  by 
which  the  small  lake  is  less  affected.  This 
was  very  prettily  illustrated  in  a  compar- 
ison of  the  Waupaca  lakes  with  Cedar  Lake 
and  Green  Lake  about  August  1st  of  this  last 
summer.  In  three  of  the  Waupaca  lakes — 
Rainbow,  McCrossen  and  Beasley's,  of  which 
Rainbow  is  the  largest  and  Beasley's  the 
smallest,  the  thermocline  was  respectively 
at  six  meters,  five  meters  and  three  meters. 
At  the  same  time  the  thermocline  of  Cedar 
Lake  was  at  eight  meters,  and  the  thermo- 
cline of  Qreen  Lake  at  eleven  meters.  The 
vertical  distribution  of  the  plankton  has  a 
very  close  relation  to  the  thermocline,  most 
of  the  animals  being  above  it.  Limnoea" 
lanuB^  Daphnia  longiremis  and  Daphnia  puli' 
earia,  however,  are  found  below  the  thermo< 
cline,  and  in  some  plankton-poor  lakes  the 
proportion  of  the  other  organisms  below  the 
thermocline  is  much  larger. 

It  is  evident  that  the  circulation  of  the 
water  is  in  the  layer  above  the  thermocline, 
and  that  below  the  thermocline  there  is  in- 
sufficient oxygenation,  and  that  this  bottom 
layer  must,  too,  hold  a  great  deal  of  the 
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dead  and  decaying  material  falling  from  the 
upper  layers.  It  is  a  curions  fact,  first 
pointed  out,  I  think,  by  Whipple,  that  the 
bottom  waters  of  deep  lakes  are  stagnant 
daring  both  winter  and  sammer,  but  have 
A  period  of  overturning  in  spring  and  fall. 
This  overturning  may  come  with  consider- 
able  suddenness  when  the  waters  have  not 
been  much  agitated  by  the  winds.  We 
ordinarily  think  that  water  is  so  mobile 
thafc  the  heavier  portions  will  immediately 
sink,  and  thus  the  water  of  greater  density 
will  always  be  at  the  bottom.  It  may 
happen,  however,  as  in  the  fall,  that  the 
upper  waters  will  cool  off,  and  yet  retain 
their  position,  so  that  the  lighter  water  will 
actually  be  below.  The  lake  is  in  a  condi- 
tion of  unstable  equilibrium.  If,  under 
these  circumstances,  there  comes  a  heavy 
wind,  the  whole  body  of  water  will  over- 
turn. 

It  is  at  these  two  periods  of  overturning, 
as  shown  by  Whipple,  that  the  growth  of 
diatoms  is  especially  pronounced,  and  they 
are  found  present  in  enormous  numbers  in 
the  limnetic  plankton.  This  great  growth  of 
diatoms  is  explained  in  the  following  way  : 
During  the  periods  of  stagnation  diatoms 
or  their  spores,  if  diatom  spores  exist,  ac- 
cumulate at  the  bottom  of  the  lake,  inas- 
much as  their  specific  gravity  is  greater 
than  that  of  water.  They  do  not  grow 
there,  because  sunlight  is  essential  to  their 
growth.  At  the  bottom  is  accumulating 
during  this  period,  too,  a  large  amount  of 
organic  matter  from  the  decay  of  organisms 
near  the  surface,  and  this,  under  the  influ- 
ence of  bacteria,  is  transformed  into  mate- 
rial fitted  for  food  for  the  diatoms  :  in  this 
food  material  the  nitrates  are  perhaps  the 
most  important.  When  the  time  of  over- 
turning comes,  the  diatoms  or  their  spores 
rise  to  the  surface,  accompanied  by  these 
dissolved  organic  materials,  and,  under  the 
influence  of  sunlight,  an  exceedingly  rapid 
multiplication  takes  place.     As  the  food 


materials  are  used  up  the  numbers  of  dia- 
toms  decrease  again.  Other  organisms,  of 
course,  show  the  effect  of  the  overturning 
of  the  water,  for  many  are  directly  or  in- 
directly dependent  upon  the  diatoms  for 
food,  and,  besides,  diatoms  are  not  the  only 
organisms  which  can  make  use  of  the  food 
materials  which  are  thus  brought  to  the  sur- 
face. DiaptomuSf  Epischura^  Limnoealanus  and 
two  species  of  Oydopa  show  quite  clearly 
these  two  periods  of  rapid  production,  al- 
though in  some  of  these  cases  the  results 
are  complicated  by  the  fact  that  the  tem- 
perature of  the  surface  water  has  a  dired 
effect  on  the  reproduction. 

The  matter  of  the  annual  distribution  of 
the  organisms  of  the  plankton  is  a  very  inter- 
esting question,  but  is  also  a  very  compli- 
cated one.  As  has  juet  been  stated,  certain 
of  the  diatoms  have  a  distinct  spring  and  fall 
maximum,  and  there  are  other  organisms 
which,  because  of  their  dependence  upon 
the  diatoms,  have  similar  periods  of  maxi- 
mum growth.  But  there  are  other  causes 
at  work  which  control  the  growth  of  indi- 
vidual organisms,  so  that  their  optimum 
periods  may  come  at  very  different  times  of 
the  year. 

Generally  speaking  it  is  probably  true 
that  the  largest  amount  of  plankton  occurs 
in  midsummer,  although  Yung  says  that 
the  maximum  development  of  plankton  in 
Lake  Leman  is  in  May  or  June,  and  that 
the  minimum  is  in  March  and  September. 
Zacharias  states  that  the  maximum  period 
for  Lake  Plou  is  about  August  1st.  Meas- 
urements of  a  large  number  of  collections 
from  various  lakes  in  Wisconsin  indicate 
that  the  maximum  of  plankton  occurs  in 
these  lakes  in  the  latter  part  of  July.  The 
exact  period  of  maximum  development  may 
vary  from  year  to  year,  and  in  different 
lakes,  because  of  varying  local  conditions. 
The  reason  for  this  July  maximum  seems 
to  be  not  because  any  considerable  number 
of  organisms  have  their  highest  develop- 
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ment,  bat  becaase  of  the  fact  that  there  is 
a  greater  variety  of  forms  at  this  time  than 
at  any  other  time  of  the  year.  This  is  un- 
doubtedly becaase  of  the  peculiarly  favor- 
ing conditions  of  temperature.  It  is  this 
time  of  the  year  that  seems  to  be  especially 
fovorable  to  the  growth  of  the  algae.  The 
*  water-bloom'  may  appear  in  June  and  re- 
mains sometimes  until  into  September,  but 
it  is  in  July  and  August  that  it  is  present 
in  the  greatest  quantity.  This  summer,  on 
Lake  Winnebago,  it  was  most  abundant 
during  the  latter  half  of  August. 

The  minimum  of  plankton  development 
is  in  the  winter  months,  especially  in  Janu- 
ary and  February.  At  no  time  of  the  year, 
however,  are  either  plant  or  animal  forms 
wanting,  and  collections  made  through  the 
ice  will  give  a  considerable  variety  of  kinds, 
as  well  as  numbers  of  individuals. 

It  will  be  noticed  that  the  period  of  max- 
imum plankton  development  corresponds 
to  the  time  of  highest  temperature  of  the 
water,  and  that  the  period  of  minimum 
development  corresponds  to  the  time  of 
lowest  temperature,  so  that  we  can  be  cer- 
tain that  the  one  important  controlling 
factor  in  the  growth  of  plankton  is  the  tem- 
perature. 

Hensen  and  his  co-laborers  who  worked 
out  a  very  elaborate  system  of  measuring 
the  plankton  of  the  sea  claimed  that  the  dis- 
tribution of  the  plankton  over  wide  stretches 
of  the  sea  was  nearly  uniform.  Granting 
this  to  be  true,  it  evidently  is  possible  by 
a  series  of  collections  and  measurements  to 
compare  different  parts  of  the  ocean  in  re- 
gard to  their  productiveness  in  animal  and 
plant  life.  This  conclusion,  that  the  hori- 
zontal plankton  of  the  sea  has  a  practically 
uniform  distribution,  has  been  accepted  by 
the  majority  of  scientists,  although  vigor- 
ously combated  by  Hackel. 

Apetein  has  applied  the  same  methods  to 
the  examination  of  lakes,  and  has  concluded 
from  his  investigations  that  the  plankton 


of  lakes  is  uniformly  distributed.  It  is 
easily  seen  that  there  is  very  good  reason 
for  assuming  this  to  be  the  case  from  the 
actual  conditions  under  which  the  plank- 
ton exists.  The  plankton  consists  of  organ- 
isms that  do  not  move  voluntarily  from 
place  to  place,  and  therefore  do  not  change 
their  positions.  They  are  dependent  upon 
heat  and  light  for  their  development,  so 
that  their  growth  is  mainly  within  from 
twenty  to  forty  feet  of  the  surface,  so  that 
a  depth  exceeding  this  would  not  mean  any 
greater  production  of  plankton  —or  in  other 
words,  the  amount  of  plankton  depends  not 
upon  depth,  but  upon  surface. 

This  is  a  most  important  conclusion,  if 
true,  for  it  giveb  us  an  exact  method  by 
which  we  can  compare  one  lake  with 
another  and  determine  their  relative  pro- 
ductiveness, or  from  a  series  of  collections, 
determine  the  absolute  annual  productive- 
ness of  any  body  of  water.  Such  deter- 
minations would  have  an  important  com- 
mercial value,  for  by  them  could  be 
estimated  the  possibilities  of  fish  produc- 
tion in  a  lake.  The  method  was  worked 
out  in  detail  and  very  elaborately  by  Hen- 
sen.  The  collection  was  made  by  a  con- 
ical net  of  bolting  silk  drawn  vertically 
through  the  water,  thus  straining  out  the 
organisms  of  a  column  of  water  of  the  size 
of  the  opening  of  the  net.  Then  the  ma- 
terial was  counted  under  the  compound 
microscope  by  a  very  laborious  process.  In 
this  way  exact  numerical  values  can  be 
obtained  not  only  for  the  plankton  as  a 
whole,  but  for  the  individual  constituents. 
Most  investigators  use  Hensen's  methods 
with  greater  or  less  modifications,  and  they 
have  been  productive  of  very  fruitful  re- 
sults. But,  unfortunately — I  say  unfortu- 
nately, because  we  all  like  to  claim  exact 
results,  and  are  prone  to  think  that  nature 
works  according  to  certain  inflexible  laws — 
much  of  the  laborious  detail  of  the  work 
is  a  waste  of  time. 


I 


384 


SCIENCE. 


[N.  S.   Vol.  XL'  No.  271. 


The  question  of  the  uniformity  of  hori- 
zontal distribution  has  been  discussed  by 
various  authors  and  with  considerable 
vigor,  but  I  think  it  must  now  be  acknowl- 
edged, that  while  there  is  a  certain  amount 
of  uniformity,  so  that,  by  a  considerable 
number  of  collections,  we  can  express 
within  rather  wide  limits  the  amount  of 
plankton  at  any  time  on  a  lake,  uniformity 
in  any  exact  sense  does  not  ^xist.  This 
lack  of  uniformity  is  largely  due  to  a  dif- 
ference in  the  number  of  Crustacea,  al- 
though there  are  marked  differences  in  the 
distribution  of  the  ofcher  organisms.  Sur- 
face growing  plants,  for  instance,  are  moved 
about  under  the  influence  of  the  winds,  and 
accumulate  on  the  leeward  side  of  a  lake. 
If  one  part  of  a  lake  is  deeper  than  an- 
other and  the  lake  is  not  much  disturbed 
by  the  winds,  at  the  period  of  maximum 
growth  the  number  of  diatoms  will  be  much 
greater  over  the  deeper  part.  Crustacea 
may  be  in  ill-deflned  aggregations  which 
may  be  called  swarms,  and  these  swarms 
are  not  stationary  in  all  cases,  but  move 
slowly,  perhaps  under  the  influence  of  ex- 
tremely weak  currents.  Not  only  is  there 
a  considerable  variation  in  collections  made 
at  different  locations  on  a  lake  at  the  same 
time,  but  if  a  series  of  collections  is  made 
at  the  same  place,  the  amount  of  the 
plankton  in  some  collections  may  be  twice 
as  much  as  in  others.  An  examination 
will  show  that  these  large  variations  are 
generally  dub  to  a  difference  in.  the  num- 
bers of  some  of  the  Crustacea,  showing  con- 
clusively that  not  only  do  the  numbers  of 
Crustacea  vary  at  different  locations,  but  that 
these  swarms  are  not  stationary.  It  fol- 
lows, then,  that  conclusions  in  regard  to  the 
plankton  drawn  from  a  few  collections  may 
be  quite  erroneous.  If,  however,  a  consid- 
erable number  of  collections  is  made,  especi- 
ally if  they  are  made  from  widely-separated 
localities,  the  average  of  all  these  collec- 
tions, allowing  something  of  a  margin  for 


error,  will  give  a  fair  idea  of  the  amount 
of  plankton  in  a  lake.  Of  course,  the 
larger  the  number  of  collections  the  less 
the  amount  of  error,  but  anything  like  very 
exact  results  can  not  be  expected.  We  are 
able,  in  this  way,  to  compare  the  plankton 
of  one  lake  with  that  of  another,  or  to  de- 
termine the  relative  amount  of  plankton  at 
different  times  of  the  year  on  any  single 
lake.  But  any  estimate  of  the  actual 
amount  of  plankton  produced  by  a  lake  at 
any  time  or  during  the  year  must  be  ac- 
knowledged to  be  only  an  approximation. 
Care  must  be  taken,  too,  in  comparing  one 
lake  with  another,  that  they  be  compared 
under  similar  conditions.  The  maximum 
of  one  lake  may  not  be  reached  at  the  same 
period  as  that  of  another.  The  conditions 
of  a  deep  lake  are  very  different  from  those 
of  a  shallow  lake,  and  a  fair  comparison 
can  be  made  only  by  averaging  collections 
continuing  over  a  considerable  period. 

In  the  abyssal  region,  because  of  the  lack 
of  light,  plant  life  is  impossible,  and  the 
fauna  is  very  meager. 

It  is  true  that  the  list  of  animals  which 
have  been  found  in  the  abyssal  regions  of 
lakes  is  a  long  one,  including,  as  it  does,  pro- 
tozoa, coelenterata,  worms,  molluscs,  bry- 
ozoa,  Crustacea,  arachnida,  insect  larvsB,  and 
some  few  fish,  but  an  examination  of  any 
single  lake  shows  that  not  only  is  the  num- 
ber of  kinds  small,  but  the  numbers  of  in- 
dividuals of  any  kind  are  very  small.  In 
Europe  the  abyssal  fauna  of  Lake  Leman 
has  been  worked  up  with  great  thorough- 
ness. In  this  country  very  little  detailed 
work  has  been  done  on  this  subject.  It  is 
not  a  fruitful  field  for  research,  and  it  is  not 
strange  that  it  has  been  neglected.  In 
shallow  lakes  it  is  doubtful  if  there  is  any 
distinctive  abyssal  fauna.  The  most  abun- 
dant animals  in  the  mud  of  the  bottom  are 
worms,  insect  larvae,  gasteropod  and  lamelli- 
branch  molluscs,  and  amphipods.  With 
these  may  be  associated  at  times    great 
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numbers  of  other  animals,  as  occasionally 
one  finds  in  the  mod  of  shallow  lakes  large 
numbers  of  fresh- water  hydra.  Most  if  not 
all  these  animals  are  identical  with  the 
littoral  forms,  and  the  difference  between 
the  littoral  fauna  and  the  deep-water  fauna 
is  that  in  the  deep  water  those  forms  which 
are  especially  dependent  upon  the  weeds  for 
food  and  protection  are  lacking,  while  we 
find  in  abundance  the  mud  dwellers. 

In  the  abyssal  regions  of  deep  lakes,  how- 
ever, we  find  forms  which  are  characteristic 
of  those  regions,  although  they  may  be 
mingled  with  others  that  are  also  found  in 
the  littoral  region.  In  the  abyssal  region 
of  Oreen  Lake,  which  may  be  considered 
the  typical  deep-water  lake  of  Wisconsin, 
are  found,  besides  some  undetermined 
worms,  a  little  lamellibranch,  Pisidium,  os- 
traeods,  amphipods,  insect  larvse  and  Mym. 
There  are  some  protozoa  in  the  mud,  but 
they  have  not  been  studied.  The  ostra- 
cods  are  so  numerous  that  their  shells  form 
a  conspicuous  part  of  the  bottom  deposit. 

In  the  smaller  lakes  of  a  depth  ranging 
from  60  to  100  feet,  like  the  Waupaca  lakes 
and  Elkhart,  a  different  condition  of  things 
exists.  The  bottom  is  composed  of  a  dark 
mud,  and  is  almost  completely  devoid  of 
life.  This  has  been  a  puzzling  fact,  and 
has  been  to  me  personally  a  matter  of  con- 
siderable disappointment  because  of  my 
interest  in  abyssal  animals.  The  probable 
explanation  seems  to  be  that  these  depths 
are  rendered  unfit  for  life  by  reason  of  the 
more  complete  stagnation  of  the  deep  water 
in  small  lakes,  and  because  of  the  larger 
amount  of  organic  matter  which  is  being 
decomposed  there.  Because  of  the  small 
areas  of  such  lakes,  leaves  are  carried  from 
the  shore  all  over  their  surfaces,  and,  sink- 
ing to  the  bottom,  increase  largely  the 
amount  of  decaying  organic  matter.  Partly 
decomposed  leaves  are  common  in  the  bot- 
tom collections  of  small  lakes  but  rare  in 
lakes  of  the  size  of  Green  Lake  or  Lake 


Oeneva.  This  may  account  largely  for  the 
black  color  of  the  bottom  mud.  Then,  in 
a  large  lake,  the  winds  indirectly  produce 
slow  bottom  currents.  A  prevailing  wind 
will  pile  up  the  water  at  the  end  of  a  lake ; 
this  water  must  return  in  some  way,  and 
there  is  good  reason  to  think  that  at  least 
a  part  of  it  returns  by  a  slow  bottom  cur- 
rent. Professor  Birge  tells  me  that  his 
temperature  observations  give  evidence  of 
such  a  movement  of  the  water.  It  follows, 
probably,  that  in  the  large  lake  there  is  not 
perfect  stagnation,  and  hence  the  condi- 
tions of  the  bottom  are  more  favorable  for 
animals  than  in  a  small  lake.  The  larger 
the  lake,  then,  other  conditions  being  equal, 
the  greater  would  be  the  abundance  of  abys- 
sal life.  While  there  have  been  no  accurate 
means  of  comparing  the  abyssal  fauna  of 
the  Great  Lakes  with  that  of  the  smaller 
lakes  as  to  quantity,  such  collections  as 
have  been  made  would  indicate  that  it  is 
much  greater  in  the  Great  Lakes,  and  de- 
creases in  proportion  to  the  degree  of  stag- 
nation. If  my  explanation  proves  to  be 
the  correct  one,  as  I  feel  quite  certain  it 
will,  it  will  follow  that  the  small  deep  lake 
will  be  limited  in  its  fauna  in  two  ways : 
because  of  its  steep  shores  it  will  have  a 
small  littoral  fauna  and  flora,  and  because 
of  its  stagnant  deep  water  it  will  have  little 
or  no  abyssal  fauna. 

I  have  thus  far  spoken  as  though  all 
lakes  had  the  three  faunae:  littoral,  limnetic, 
and  abyssal.  Generally  speaking  this  is 
true,  even  small  bodies  of  water  showing 
this  distinction.  But  occasionally  the  dis- 
tinction is  almost  lost.  This  is  true  in 
Lake  Winnebago.  In  spite  of  its  great 
size — ^the  lake  is  some  twenty-eight  miles 
long  by  ten  or  twelve  broad  at  its  greatest 
width — it  is  only  about  twenty-five  feet 
deep.  In  its  fauna  there  is  a  curious  ming- 
ling of  littoral  and  limnetic  forms,  littoral 
forms  being  found  in  the  open  lake,  and 
limnetic  forms  even  among  the  weeds  along 
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shore.  The  explanation  Beems  to  be  this : 
becaose  of  its  slight  depth  the  environment, 
even  far  from  shore,  is  favorable  to  the 
growth  of  littoral  forms.  Then  there  is  good 
reason  for  thinking  that  the  winds  have  a 
profound  effect  on  its  waters,  thus  thor- 
oughly mixing  limnetic  and  littoral  waters, 
and  consequently  causing  a  similar  ming- 
ling of  the  organisms.  Lake  Winnebago 
has  the  characteristics,  in  many  respects, 
of  an  enormously  overgrown  puddle.  I  do 
not  say  this,  however,  to  show  a  lack  of 
respect  for  this  lake,  for  from  a  practical 
standpoint  it  is  a  most  valuable  possession 
to  the  state.  It  can  support,  and  does  sup- 
port, an  enormous  number  of  fish.  Few 
lakes  can  compare  with  it  in  productiveness. 

All  the  inhabitants  of  fresh  water  are,  of 
course,  descendants  of  marine  forms.  In 
some  cases  the  modifications  have  been  very 
great  but  in  others  they  are  hardly  to  be 
distinguished  from  their  salt-water  rela- 
tives. This  is  true,  as  has  already  been 
stated,  of  some  of  the  Crustacea :  in  some  of 
these  it  is  difiicuU  to  make  a  specific  dis- 
tinction between  the  fresh- water  and  marine 
forms.  Most  of  the  environmental  condi- 
tions in  fresh  water  are  so  different,  how- 
ever, from  those  in  the  sea,  that  we  should 
expect  a  fauna  to  develop  itself  which 
would  differ  widely  from  its  ancestors. 

It  will  be  noticed  that  the  most  pro- 
nounced likeness  to  marine  animals,  per- 
haps, is  found  in  the  abyssal  forms.  Bo  far 
as  that  is  true,  it  may  be  explained,  I  think, 
by  the  uniformity  of  conditions  existing  in 
the  depths  of  lakes.  The  temperature 
varies  but  a  few  degrees  from  one  end  of  the 
year  to  another,  and  such  currents  as  exist 
are  slow  and  almost  imperceptible.  The 
abyssal  fauna  of  a  lake  is  subject  to  nearly 
the  same  conditions  as  that  of  the  sea,  ex- 
cept for  the  difference  in  the  composition  of 
the  water.  If,  as  has  been  supposed,  the 
deep-water  fauna  of  the  Scandinavian  lakes 
is  descended  directly  from  the  deep-water 


fauna  of  the  sea,  coming  from  the  sea  into 
lakes  having  a  communication  with  salt 
water,  and  surviving  there  after  the  lakes 
were  cut  off  from  the  sea,  and  their  waters 
had  become  fresh,  we  can  see  how  the 
animals  could  gradually  adapt  themselves 
to  their  surroundings,  inasmuch  as  the  con- 
ditions of  light,  temperature  and  food  sup- 
ply would  remain  with  very  little  change. 

With  the  limnetic  and  littoral  fauna,  how- 
ever, a  very  different  condition  exists.  In 
our  climate  the  temperature  of  the  surface 
varies  during  the  year  from  the  freerang 
point  to  eighty  degrees  or  more  Fahrenheit. 
In  shallow  lakes,  not  only  is  there  this  va- 
riation of  the  surface,  but  the  lake  may  be 
frozen  to  the  bottom  in  winter,  so  that  all 
forms  which  can  not  go  into  a  resting  stage 
of  some  kind  are  destroyed.  The  conditions 
of  life  are  hard,  and  especial  fitness  is  re- 
quired in  order  to  make  survival  possible. 
In  the  sea,  on  the  other  hand,  the  con- 
ditions even  of  the  littoral  and  pelagic  fauna 
and  flora  are  much  more  uniform.  It  is 
not  strange  that  the  fresh-water  animals 
and  plants  are  of  few  kinds,  and  that  gen- 
erally they  are  very  different  from  those  of 
the  sea.  It  is  perhaps  more  strange  that 
so  many  resemblances  remain,  and  that  the 
forms  are  so  varied  as  they  are. 

To  trace  out  the  connection  of  the  indi- 
vidual forms  with  their  marine  ancestors 
is,  of  course,  the  work  of  the  specialists  in 
zoology  and  botany.  It  may  be  noticed, 
however,  that  the  present  population  of  our 
lakes  has  come  since  the  glacial  period,  in 
fact  the  lakes  themselves  only  date  from 
that  period.  80  far,  then,  as  the  fauna  and 
flora  pass  from  one  body  of  water  directly 
to  another,  we  may  assume  that  the  pres- 
ent animals  and  plants  are  descended  from 
those  that  were  pushed  south  by  the  ice, 
and  that  as  the  ice  retreated  they  followed 
again  towards  the  north. 

Currents  carry  organisms  from  one  part 
of  a  lake  to  another,  and  from  one  lake  to 
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another  by  connecting  streams:  in  this 
way  animals  or  plants  introduced  at  the 
Bonroe  of  a  river  may  be  carried  through  its 
whole  length. 

From  lake  to  lake,  too,  seeds,  eggs  and 
living  animals  are  carried  by  water  fowl  at- 
tached to  their  feathers  or  in  the  mud  upon 
their  feet.     This  is  not  simply  from  one 
lake   to  its  neighbor,  but  many  of  these 
birds  take  long  flights  before  alighting,  so 
that  the  organisms  are  scattered  over  a 
wide  stretch  of  territory.     It  is  in  this  way, 
probably,  that  we  can  account  for  the  uni- 
formity in  the  fauna  and  flora  of  the  lakes  and 
the  wide  distribution  of  some  of  the  forms. 
Where  conditions    are  similar,  then,  we 
may  expect  likeness  in  the  fauna  and  flora. 
As  we  have  seen  already,  temperature  is 
the  great  controlling  factor  in  distribution, 
80  that  in  lakes  of  the  same  latitude  or  the 
same  elevation,  other  conditions  being  equal, 
of  which  the  principal  is  depth,  we  may 
expect  close  similarity  in  fauna  and  flora. 
We  may  assume,  then,  that  the  littoral 
&ana  and  flora  have  had  their  origin  from 
neighboring  bodies  of  water,  and  that  as 
the  ice  retreated,  the  lakes  were  populated, 
partly  by  direct  migration  between  contig- 
11008  bodies  of  water,  and  partly  by  the  aid 
of  the  winds,  currents  and  water  fowls 
The  limnetic  fauna  and  flora  is  descended 
either  from  littoral  forms  which  have  grad- 
ually adapted  themselves  to  limnetic  condi- 
tions, or  from  pelagic  forms,  which,  in  bays 
where  the  water  was  less  salt  or  brackish, 
have  become  adapted  to  the  conditions  of 
fresh  water  and  have  been  distributed  by 
the  same  agencies  as  the  littoral  forms. 

Part  of  the  abyssal  fauna  is  descended 
from  marine  forms  directly,  as  in  the  '  fauna 
relicta '  of  the  Scandinavian  lakes,  and  in 
the  case  of  some  of  the  animals  in  our 
Qreat  Lakes.  Another  part  of  the  abyssal 
&una  is  descended  from  littoral  forms  which 
have  gradually  moved  into  deep  water,  and 
have  been  modified  to  suit  their  new  en- 


vironment. All  the  abyssal  fauna  of  tho 
Swiss  lakes  is  supposed  to  be  of  this  char- 
acter. 

What  I  have  said  thus  far  applies  almost 
exclusively  to  lakes  of  the  temperate  zones, 
for  it  is  there  that  lakes  exist  in  the  greatest 
numbers,  and  it  is  upon   such  lakes  that 
most  of  the  work  of  investigation  has  been 
done.     But  there  are  lakes  in  warmer  cli- 
mates, and  we  may  expect  that  a  thorough 
study  of  them  will  give  us  much  that  is 
new  and  interesting.     A  striking  example 
of  the  extraordinary  interest  that  may  be 
attached  to  such  lakes  is  Lake  Tanganyika^ 
in  Africa.    Some  years  ago  it  was  reported 
that  a  jelly  fish  was  abundant  in  its  waters. 
This  excited  the  curiosity  of  zoologists,  for 
the  medusa  is  a  marine  form,and  very  rarely 
is  found  in  fresh  water,  the  most  noted  case 
being  of  the  one  found  in  the  basin  in  Re- 
gent's Park,  which  is  supposed  to  have  been 
brought  with  plants  from    some  tropical 
country.     The  medusa  of  Tanganyika  is  one 
of  four  jelly  fish  known  to  live  in  fresh 
water,  and  the  other  examples  are  very 
rare.    A  special  expedition  was  organized 
to  make  an  exploration  of  Lake  Tangan- 
yika, and  although  this  work  was  very  im- 
perfectly done,  the  results  appear  to  be  of 
great  interest.      Along  with  the  ordinary 
lacustrine  fresh- water  fauna  there  is  a  fauna 
of  marine  origin ,  but  this  marine  fauna  is  not 
closely  related  to  modem  forms.     It  does^ 
apparently,  closely  resemble  Jurassic  forms. 
Indeed,  it  is  said  that  were  some  of  the  forms 
referred  to  a  paleontologist,  he  would  not 
hesitate  to  say  that  they  belonged  to  Juras- 
sic times.     Have  we  here,  then,  a  '  fauna 
relicta '  which  dates  back  to  Jurassic  times? 
It  is  too  early  to  answer  this  question  with 
any  certainty,  both  because  of  our  imper- 
fect knowledge  of  the  fauna  of  Lake  Tan- 
ganyika, and  because  of  our  great  ignorance 
of  the  geology  of  that  part  of  Africa.    But 
the  mere  possibility  that  this  may  be  true 
is  startling,  and  should  incite  scientists  to  a 
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thoroagh  study  of  the  faana  and  flora  of 
Lake  Tanganyika  and  the  other  lakes  of 
Central  Africa.  So  far  as  explorations  have 
gone  this  '  haJolimnic '  fauna  as  it  has  been 
named,  is  peculiar  to  Lake  Tanganyika,  but 
we  may  expect  to  find  more  or  less  of  it  in 
other  lakes. 

A  few  words  in  regard  to  the  work  on 
plankton  which  remains  for  the  future  in- 
vestigator. It  will,  I  think,  be  evident, 
that  so  far  as  exact  and  comprehensive 
knowledge  is  concerned,  we  have  but  en- 
tered a  vast  field.  We  know  so  little,  that 
we  can  say  that  we  are  just  beginning  to 
place  limits  on  our  ignorance. 

A  systematic  knowledge  of  the  fauna  and 
flora  is  a  first  and  fundamental  condition 
of  comparative  biological  work.  We  need 
accessible  manuals  by  which  the  animals 
and  plants  dealt  with  can  be  identified. 
Systematic  work  may  not  be  the  highest  or 
the  most  satisfying  to  the  investigator,  but 
it  is  very  necessary.  The  plankton  student 
is  met,  at  the  very  beginning  of  his  work, 
with  a  difficulty  that  is  almost  a  complete 
block  to  further  progress;  although  the 
number  of  forms  with  which  he  has  to  deal 
in  his  plankton  work  may  be  very  few,  he 
has  to  have  the  knowledge  of  a  specialist 
in  each  group  in  order  to  identify  them. 
If  a  laboratory  has  a  company  of  specialists, 
the  material  is  quickly  identified  by  passing 
from  one  to  another.  But  if  the  investigator 
is  by  himself,  he  finds  himself  in  a  most  dis- 
couraging situation.  The  literature  of  the 
various  groups  is  scattered  and  fragmen- 
tary, and  frequently  is  utterly  useless  to 
any  one  but  a  specialist.  There  is  need  of 
a  manual,  or  rather  a  series  of  manuals, 
that  shall  so  treat  of  the  fresh  water  fauna 
and  flora,  that  any  well-trained  biologist 
shall  have  no  difficulty  in  identifying  his 
material  outside  the  group  which  he  may 
have  made  his  special  study. 

It  seems  to  me  that  we  have  nearly 
reached  the  time  when  the  publication  of 


such  a  manual  should  be  possible.  Most 
of  the  preliminary  work  has  been  done. 
More,  perhaps,  remains  to  be  done  on  the 
botanical  side  than  on  the  side  of  zoology, 
for  the  exact  study  of  the  lower  aquatic 
flora  has  been  much  neglected.  I  hope 
that  the  time  is  not  far  distant  when  we 
may  have  such  a  manual  produced  in  this 
country,  with  the  cooperation  of  our  best 
specialists.  Nothing  would  do  more  to 
further  the  study  of  plankton,  for  it  would 
furnish  the  student  with  a  tool  of  inesti- 
mable value. 

In  regard  to  the  plankton  itself,  very 
little  is  really  known  of  the  abyssal  fauna 
and  its  controlling  conditions.  I  have 
spoken  of  the  fouling  of  the  water  at  the 
periods  of  stagnation,  but  our  knowledge 
of  the  conditions  of  the  water  at  those 
times  is  very  imperfect.  There  should  be 
a  systematic  examination,  by  chemical  an- 
alysis of  the  water  and  its  contained  gases, 
and  of  the  mud  of  the  bottom,  and  an  ex- 
act comparison  should  be  made  between 
the  lakes  with  sterile  bottom  waters  and 
those  with  a  comparatively  abundant  founa. 
In  connection  with  this  should  be  a  study 
of  the  currents  of  the  abyssal  region.  A 
more  careful  and  thorough  examination 
should  be  made  of  those  lakes  whose  geo- 
logical history  indicates  that  they  were 
formerly  connected  with  the  sea,  and  may 
contain  a  ^  fauna  relicta. '  I  may  say  that 
it  is  not  likely  that  such  explorations  will 
yield  any  startling  results.  The  time  for 
that  is  probably  past,  and  the  lake  student 
of  the  future  must  content  himself  with 
hard  work,  without  the  satisfaction  of  bril- 
liant discoveries. 

Our  quantitative  knowledge  of  plankton 
is  only  a  beginning.  We  know  something 
of  the  conditions  on  a  few  lakes,  but  only 
on  a  few,  and  we  do  not  know  what  varia- 
tions may  be  caused  by  the  peculiarities  of 
individual  lakes.  Even  in  the  same  lake 
the  conditions  may  change  from  year  to 
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year,  and  in  only  a  few  instances  have  ob- 
servations continaed  through  a  series  of 
years.  We  are  all  prone  to  generalize  on 
the  facts  in  our  hands,  but  it  must  be  ac- 
knowledged that  the  facts  upon  which  we 
can  build  theories  of  fresh  water  plankton 
are  very  meager.  There  is  need  of  a  series 
of  examinations  of  typical  lakes  carried  on 
for  a  term  of  years,  before  we  can  build 
with  certainty. 

There  remains  the  great  problem,  or  com- 
plex of  problems,  of  the  relation  of  the  dif- 
ferent elements  of  the  plankton  to  each 
other  and  to  the  fish.  We  see,  frequently, 
an  apparent  overproduction  of  one  of  the 
elements.  In  shallow  lakes — at  least  in 
many  of  them — there  is  apparently  a  great 
overproduction  of  vegetation.  How  is  this 
explained  ?  How  is  the  balance  of  life  re- 
stored ?  What  constitutes  an  ideal  relation 
between  the  vegetable  and  animal  growth  ? 
When  we  plant  a  new  species  of  fish  in  a 
lake,  we,  of  course,  disturb  the  existing 
balance  of  organisms,  may  we  not,  in  some 
cases,  at  least,  work  actual  damage  ?  To 
what  extent  is  this  balance  between  animals 
and  plants  maintained  in  a  lake  that  is  not 
interfered  with  by  man  ? 

These  and  similar  questions,  now  with- 
out answers,  offer  a  field  of  almost  un- 
limited work,  and  work  that  is  worthy 
the  best  efforts  of  our  students.  For 
while  my  address,  in  treating  of  the 
present  condition  of  the  study  of  lakes, 
has  dealt  largely  with  isolated  facts,  after 
all  it  is  not  the  facts  which  the  student 
pursues  as  his  ultimate  aim,  but  the  general 
laws  underlying  the  facts.  He  is  an  unfor- 
tonatd  man  who  sees  the  trees,  but  cannot 
perceive  the  forest,  who  can  see  the  stones 
of  which  the  cathedral  is  constructed,  and 
show  how  they  were  lifted  to  their  places, 
but  cannot  perceive  the  beauty  of  the  struc- 
ture as  it  stands  in  its  exquisite  proportions, 
its  massive  masonry  and  wealth  of  sculp- 
tured detail  only  serving  to   express  the 


idea  of  beauty  and  harmony  in  the  master 
mind  of  the  architect. 

C.  DwiGHT  Marsh. 

BiPON  COLLEQS. 


SCIENTIFIC  BOOKS. 
The    Cambridge   Natural    History,     By    David 
Sharp,    M.A.     (Cantab.),    M.B.     (Edinb.), 
F.R.S.     Vol.  VI.     Insects  (Part  II.).     Lon- 
don and  New  York,  Macmillan  &  Co.     1899. 
8*».     Pp.  xii-f626,  and  293  cuts. 
The  completion  of  that  portion  of  the  Cam- 
bridge Natural  History  which  is  devoted  to  in- 
sects is  an  event  of  unusual  importance  to  ento- 
mologists ;  for  these  two  volumes  constitute  the 
most  useful  work  of  its  kind  that  has  appeared 
since  the  publication  of  Westwood's  Classifica- 
tion of  Insects. 

The  most  striking  feature  of  this  work  is  the 
same  as  that  which  characterized  Westwood's 
Classification  and  has  made  it  an  indispensable 
part  of  every  entomological  library  ;  that  is,  it 
includes  the  results  of  a  careful  sifting  of  the 
greater  part  of  all  entomological  literature.  In 
a  word,  these  two  volumes  of  the  Cambridge 
Natural  History  constitute  an  encyclopsBdia  of 
entomology,  written  by  one  who  has  thoroughly 
studied  the  more  important  contributions  to  all 
departments  of  entomology,  and  who  also  con- 
tributes much  that  is  new. 

An  admirable  feature  of  the  work  is  the  fact 
that  it  is  well-balanced  ;  the  morphology,  the 
taxonomy,  and  the  oecology  of  insects  have  each 
received  sufficiently  full  treatment.  The  stu- 
dent of  any  phase  of  entomology  is  almost  sure 
to  find  someting  on  his  subject  here  and  to  find 
also  references  to  the  more  important  literature. 
The  author  has  placed  entomologists  under  so 
great  obligations  to  him  that  one  does  not  feel 
like  saying  anything  but  praise  of  his  work.  I 
cannot  help  feeling,  however,  that  it  would 
have  been  better  if  in  some  respects  he  had  been 
less  conservative.  This  is  especially  true  of  his 
treatment  of  the  larger  divisions  of  the  class 
of  Insecta ;  his  conclusions  on  this  subject  are 
hardly  an  advance  on  what  might  have  been 
written  a  quarter  of  a  century  ago.  In  fact 
this  is  the  weakest  part  of  his  work.  Thus,  in 
his  discussion  of  Brauer's  classification  (Vol. 
v.,  pp.  175-176),  he  has  apparently  failed  to 
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^grasp  the  most  important  point  brought  out  by 
Brauer.  He  says  (p.  175)  that  one  of  the  chief 
•characters  on  which  Brauer  bases  his  system  is 
the  existence  or  absence  of  wings  ;  and  later 
(p.  176)  he  says  **  Thus  it  (Brauer's  classifica- 
tion) begins  by  a  division  of  Insecta  into  winged 
and  wingless  ;  but  the  winged  division  is  made 
to  comprehend  an  enormous  number  of  wing- 
less Insects,  whole  subdivisions  of  Orders  such 
as  Mallophaga  being  placed  in  the  winged 
series,  although  all  are  without  wings.''  Now 
the  fact  is  Brauer  does  ixot  use  the  existence 
or  absence  of  wings  as  a  character  distinguish- 
ing the  two  groups  into  which  he  divides  the 
Insecta.  Brauer  believes  that  the  wingless  con- 
dition of  the  Thysanura  and  Collembola  is  due 
to  their  generalized  condition  ;  that  none  of  their 
ancestors  had  wings.  On  the  other  hand 
he  believes  that  the  wingless  condition  of 
all  other  wingless  insects  is  a  secondary 
condition,  that  they  have  descended  from 
winged  ancestors.  In  other  words  that  exist- 
ing insects  represent  two  distinct  lines  of  de- 
scent ;  in  one,  the  primitive  wingless  condition 
has  been  constantly  retained  ;  in  the  other  are 
found  only  descendants  of  a  common-winged 
ancestor.  This  distinction  is  clearly  indicated 
by  the  names  he  proposed  for  the  two  groups, 
Apterygogenea  and  Pterygogenea.  The  fact 
that  many  of  the  Pterygogenea  have  lost  their 
wings  does  not  militate  in  the  least  against 
this  distinction.  The  only  indication  that  our 
author  has  understood  Brauer's  position  is  a 
statement  that  ^' This  first  division  is  entirely 
theoretical.''  But  if  we  give  him  credit  for 
understanding  Brauer  we  must  blame  him  for 
stating  the  case  in  a  very  misleading  manner. 
As  a  rule,  however,  the  work  is  written  in  a 
clear,  simple  style.  The  illustrations  are  abun- 
dant and  are  excellent ;  and  the  pages  present 
an  attractive  appearance.  It  is  a  work  that  no 
entomologist  can  aflbrd  to  be  without. 

J.  H.  COMSTOCK. 

Traits  de  Zoologie  Conor  He.  By  Yves  Delaqe 
and  Edoard  Hi^rouabd.  Tome  11,  Ire 
Partie,  M6sozoaires,  Spongiares.  Paris, 
Schleicher  Fr^rea.  244  pages  15  colored 
plates  and  274  text  figures.  1899. 
In  the  most  recent  volume  of  their  '  Concrete 


Zoology '  Delage  and  H6rouard  present,  frcHii 
the  teacher's  standpoint,  one  of  the  most  difficult 
branches  of  Invertebrate  Zoology,  and  only 
praise  is  due  them  for  the  excellent  manner  in 
which  the  subjects  are  treated. 

The  group  including  the  two  families  Dicye- 
midse  and  Orthonectidse,  to  which  Van  Beneden 
gave  the  name  Mesozoa  as  indicative  of  their 
supposed  intermediate  position  between  the 
Metazoa  and  the  Protozoa  is  considerably  en- 
larged by  the  addition  of  a  number  of  forms 
which  show  less  evidence  of  degeneration  than 
do  Van  Beneden's  original  types.  The  classi- 
fication, however,  is  only  provisional,  for  in 
most  cases  the  life  history  is  not  known  and  it 
is  recognized  that  future  investigations  may 
show  the  forms  in  question  to  be  only  larval 
stages  of  other  animals.  With  this  in  mind  the 
authors  make  four  classes  of  the  Mesozoa  as 
follows,  the  name  of  each  class  indicating  the 
nature  of  the  sub- ectodermal  structures :  (1) 
Mesoooelia. — Forms  having  a  digestive  cavity 
with  no  other  cellular  boundary  than  the  ecto- 
derm (Frenzel's  Salinella  salve).  (2)  Mesen- 
GHTMiA. — Forms  having  a  parenchymatous 
tissue  within  the  ectoderm  and  without  a  diges- 
tive cavity  {TricJioplax  and  Treptoplaz  (Monti- 
eel  li)).  (3)  Mesooonia. — Forms  without  di- 
gestive cavity  and  with  one  or  several  cells 
beneath  the  ectoderm  which  are  destined  for 
sexual  reproduction  (Dicyemidaa  and  Orthonec- 
tidse).  (4)  Mebogabtria. — Forms  having  a 
digestive  tract  like  the  archenteron  of  a  gast- 
rula,  the  walls  being  separated  from  the  ecto- 
derm by  a  coelomic  cavity  in  which  there  is  no 
intermediate  tissue  (Pemmatodiscua,  a  parasite 
on  Bhizostwna  ptUmo  (Monticelli)).  In  addition 
to  these  classes,  Haeckel's  Physemaria,  the 
'  urn'  forms  in  the  cavities  of  the  Sipunculidn, 
and  the  curious  form  described  by  Gaullery  and 
Mesnil  under  the  name  Siedleckia  nemaJtMea^ 
are  included  as  appendices. 

In  the  second  part  of  the  volume  the  authors 
put  into  their  subject  an  intimate  knowledge 
gained  only  by  personal  investigation  and  con- 
tinued research  upon  the  structure  and  the  de- 
velopment of  the  Sponges.  The  result  is  a 
clear  and  concise  presentation  of  the  numerous 
complicated  Sponge-structures.  The  canals, 
inhalent  and  exhalent,  with  their  many  con- 
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fusing  branches  and  chambers,  are  admirably 
portrayed  and  their  mode  of  origin  from  the 
simple  condition  of  an  liypothetical  rhagon-type 
is  clearly  shown.  The  spicules  have  deceived 
especial  attention  and  the  confusing  nomencla- 
ture id  presented  in  a  table  where  ninety-eight 
different  types  of  spicules  are  described  and 
named  in  accordance  with  the  views  of  Sollas, 
Lendenfeld,  Stewart,  and  Schultze.  With  only 
eight  exceptions  a  figure  of  the  spicule  accom- 
paoies  each  description  and  with  this  table,  an 
average  student  for  the  first  time,  can  classify 
Sponges  while  the  admirable  schematic  figures 
of  the  organisms  will  help  him  to  understand 
their  structure. 

The  Sponges  are  divided  as  usual  into  two 
branches,  Caxcabia  and  Incalcabia.  The  for- 
mer is  subdivided  into  two  orders,  Homocoelida 
and  Heterocoelida  (both  adapted  from  Pol6jaef); 
the  latter  is  further  divided  into  two  sub-classes, 
Triaxonise  (F.  E.  Schultze)  and  Demospongi» 
(Solias).  The  first  sub-class  includes  two  orders, 
Hexactinellida  (Zittel,  Lendenfeld)  and  Heza- 
eeratida  (adapted  from  Lendenfeld) ;  the  seo- 
ond  sub-class  includes  three  orders,  Tetractin- 
ellida  (Marshall)  Monazonida  (Ridley  and 
Dendy)  and  Monoceratida  (Lendenfeld).  The 
further  divisions  are  made  in  accordance  with 
the  nature  and  disposal  of  the  spicules.  An 
improvement  in  the  editing  of  the  volume,  al- 
though of  minor  importance,  is  noted  in  the 
presence  of  the  name  of  the  family  to  which 
the  various  genera  belong  and  this  cannot  fail 
to  help  the  student. 

As  with  the  previous  volumes  disputed  ques- 
tions are  clearly  stated  and  the  arguments  on 
both  sides  are  fairly  presented,  the  authors  in 
most  cases  taking  a  decided  stand  upon  one 
side  or  the  other.  If  a  critic  wished  to  hunt 
for  defects  in  the  work  he  might  be  successful 
in  the  section  which  treats  of  the  physiology  of 
natrition ;  this  portion  of  the  volume  is  not 
complete  enough. 

In  connection  with  the  taxonomio  position  of 
the  Sponges,  the  authors  maintain  with  Hat- 
Bchek,  Perrier  and  Parker  and  Haswell  that 
they  represent  a  phylum  entirely  distinct  from 
all  other  types.  In  their  opinion  one  character 
is  sufficient  to  justify  separation  from  the 
Coelenterata  and  from  all  other  groups.     This 


feature  is  the  fact  first  made  out  by  Delage, 
that  the  germ  iayer  which  corresponds  to  the 
ectoderm  of  other  Metazoa,  passes  during  gas- 
trulation  to  the  interior,  where  it  forms  the 
choanocytes  in  the  walls  of  the  ciliated  cham- 
bers, while  the  endoderm  layer  becomes  super- 
ficial and  forms  the  definitive  external  cover- 
ing. They  also  state  that  ontogeny  throws  no 
light  at  all  upon  the  relationships  of  the  group. 

Gary  N.  Calkins. 
Department  of  Zoology, 
Columbia  University. 

A  Memoir  on  the  Palsezoic  BeticulcUe  Sponges  con- 
BtittUing  the  family  DictyospongidsB,  By  James 
Hall  in  collaboration  with  John  M.  Clarke. 
(Memoir  II,  State  Museum  New  York,  1898 
[October,  1899],  pp.  850,  plates  I-LXX, 
royal  4to.  A  portion  of  this  work  also  ap- 
peared simultaneously  with  the  same  title,  in 
the  Fifteenth  Annual  Report  of  the  State 
Geologist  for  the  year  1895,  Vol.  II,  pp.  748- 
984,  plates  1-47.) 

This  volume  is  practically  a  continuation  of 
the  'Paleontology  of  New  York,'  and  had  its 
inception  in  1884.  In  1890,  but  42  species  of 
Dictyoapongidse  were  known,  and  there  are  now 
described  and  figured  all  the  paleozoic  repre- 
sentatives of  the  living  '  glass  sponges,'  of 
which  there  are  128  species.  '*  This  wonderful 
increase  is  not  especially  a  matter  for  con- 
gratulation, save  that  it  serves  to  show  the 
amazing  diversity  of  these  silicious  sponges  in 
late  Devonian  and  early  Carboniferous  faunas." 
All  but  6  species  are  American.  When  the  fact 
is  noted  that  most  collections  contain  but  few 
specimens  of  these  sponges,  it  is  a  surprise  to 
learn  that  70  species  alone  are  found  in  the 
Upper  Devonic  of  New  York  and  Pennsylvania. 
It  is  mainly  in  New  York  that  the  great  fossil 
'  sponge  plantations '  occur,  and  these  have 
been  and  continue  to  be  worked  by  Mr.  Edwin 
B.  Hall  of  Wellsville,  to  whom  belongs  the 
credit  of  having  by  far  the  largest  collection  of 
these  extinct  forms.  From  some  of  the  New 
York  localities  several  hundred  specimens  of  a 
kind  have  been  taken,  but  usually  a  single  spe- 
cies is  found  in  each  or  this  may  be  even  re- 
stricted to  one  colony. 

Conrad  (1842),  was  the  first  to  record  these 


392 


SCIENGE. 


[N.  S.  Vol.  XI.  No.  271. 


fossils,  regarding  his  Hydnoceras  as  a  cepha- 
lopod.  In  the  same  year  Vanuxem  described 
another  form,  TJpharUsBnia^  as  a  plant,  and  this 
was  the  current  interpretation  for  all  the 
Dictyoapongidte  until  1881,  when  Whitfield, 
from  Lower  Carbonic  material,  determined  that 
they  were  the  remains  of  sponges.  Nearly  all 
these  fossils  are  found  in  sandstone,  while  the 
living  Euplectellas  are  commonly  anchored  on 
muddy  bottoms. 

The  present  monograph  begins  with  '  Gen- 
eral Observations  on  the  Sponges.'  These  are 
followed  by  sections  on  the  affinities,  structure 
of  the  skeleton,  preservation,  and  occurrence, 
of  the  DictyospongidsB,  A  detailed  review  of 
the  bibliography,  in  which  there  are  42  entries, 
is  next  given,  and  then  come  a  classification 
and  the  descriptions  of  genera  and  species. 
The  family  Dictyoapongidse  is  here  divided  into 
seven  sub- families,  all  new.  These  are  :  Dicty- 
osponffiina,  ThysanodictyinaSj  Calcdhospongiinst, 
Fhyaospongiinss,  HyphantseniisSj  Hallodictyina^ 
and  Agliihodictyinse.  Of  new  genera  there  are 
Dictyospongia,  Hydriodictya,  Prismodictyaj  Qon- 
gloapongiaj  Botryodieiya,  Tylodictya^  Helicodictyaf 
Rhabdoaispongia,  Ceratodictya,  Lebedictya^  Thy- 
aanodictya,  Arystidictyaj  AcUzodictya  Gripho- 
dictya,  Calathospongia^  Clepsydrospongia^  Roem- 
erispongia,  Hallodictya  and  Aglithodictya,  Maato- 
dictya  is  another  new  genus,  but  is  undefined. 
Sphxrodictya  is  proposed  to  replace  in  part 
Teganium  Banff,  which  seems  to  include  heter- 
ogeneous material.  Cyalhophycua  is  considered 
objectionable,  because  the  name  indicates  a 
plant.  On  this  ground  Dawson  changed  it  to 
CycUhoapongiay  a  name  used  earlier  by  Hall.  In 
this  volume,  the  latter  term  Is  replaced  by 
Cyatkodictya,  It  is  a  question  whether  anything 
is  gained  by  these  changes  (CyatJwphycua  to 
Cyathodictyaj  and  Uphantssnia  to  Hyphantssnia). 

Hydnoceraa  Conrad  was  proposed  for  '  an 
extravagant  type  of  orthoceran  cephaloped.' 
This,  however,  never  came  into  use  and  is  here 
revived  ^  not  because  it  was  founded  on  a  mis- 
conception, but  because  it  perpetuates  one ' 
{aic).  On  the  other  hand  Dictyophyton  was  in- 
troduced by  Hall  in  1863,  'at  the  request  of 
Mr.  Conrad  *  *  *  to  replace  the  term  ffydno- 
ceraa.^  The  genotype  is  D,  newberryi,  which 
was  also  accepted  for  Thamnodictya  in   1884. 


Under  the  rules  of  nomenclature  such  changes 
are  not  usually  permissible,  but  since  Dictyo- 
phyton 'tends  to  perpetuate  the  old  and  erro- 
neous conception  of  the  algous  nature  of  these 
fossils '  the  name  may  be  allowed. 

The  paleontology  of  New  York  serves  as  the 
highest  expression  of  the  work  on  American 
invertebrates,  not  only  from  a  scientific  stand- 
point, but  also  in  artistic  appearance.  This 
volume  on  the  sponges  continues  the  previous 
standard,  in  spite  of  the  fact  that  the  preserva- 
tion of  the  extinct  glass  sponges  does  not  per- 
mit of  much  detailed  elaboration.  From  an 
artistic  standpoint,  the  present  monograph  is 
equalled  by  no  other,  not  even  by  the  elaborate 
*  Systeme  Silurien  du  Centre  de  la  Boheme '  of 
Barrande.  Professor  Hall  long  ago  recognized 
the  accurate  and  artistic  draughtsmanship  of 
Mr.  Oeorge  B.  Simpson  and  the  ability  of  Mr. 
Philip  Ast  in  lithographic  work.  Few  can  appre- 
ciate the  skill  and  patience  of  the  latter  in  over- 
coming technical  difficulties.  For  50  years  New 
York  has  nobly  supported  her  workers  in  pure 
science,  and  paleontologists  look  to  that  Com- 
monwealth and  to  Dr.  Clarke  for  a  continuance 
of  the  splendid  series  of  volumes  on  the  pale- 
ontology of  the  State. 

Charles  Schuchebt. 
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SCIENTIFIC  JOURNALS  AND  ARTICLES, 

The  January  number  (Vol.  I.,  No.  1)  of  the 
Tranaactiona  of  the  American  Mathematical 
Society  contains  the  following  articles :  '  Conies 
and  cubics  connected  with  a  plane  cubic  by 
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certain  oovariant  relations,'  by  H.  S.  White ; 
'  Formentheoretische  Entwickelung  der  in 
Herm  White's  Abhandlung  uber  Curven  dritter 
Ordnang  enthaltenen  Satze,'  by  P.  Gordan  ; 
'  Sar  la  definition  g^n^rale  des  fonctions  analy- 
tiqaes,  d'apr^  Cauchy,'  by  E.  Goursat ;  '  On  a 
class  of  particular  solutions  of  the  problem  of 
four  bodies,'  by  F.  B.  Moulton  ;  '  Definition  of 
the  Abelian,  the  two  hypoabelian,  and  related 
linear  groups  as  quotient-groups  of  the  groups 
of  isomorphisms  of  certain  elementary  groups/ 
by  L.  E.  Dickson  ;  '  Note  on  the  unilateral  sur- 
fiMse  of  Moebius,'  by  H.  Maschke  ;  '  On  regu- 
lar singular  points  of  linear  differential  equa- 
tions of  the  second  order  whose  coefficients  are 
not  necessarily  analytic,'  by  M.  B6cher ;  '  The 
elliptic  sigma-fhnctions  considered  as  a  special 
case  of  the  hyper-elliptic  sigma-functions,'  by 
0.  Bolza  ;  '  On  the  groups  which  are  the  direct 
products  of  two  subgroups,'  by  G.  A  Miller ; 
'On  certain  crinkly  curves,'  by  E.  H.  Moore  ; 
'  A  new  definition  of  the  general  Abelian  linear 
group,'  by  L.  E.  Dickson. 

The  February  number  of  the  Bulletin  of  the 
American  Mathematical  Society  contains  the 
following  articles :  Report  of  the  annual  meet- 
ing of  the  Society,  by  the  Secretary  ;  a  report 
of  the  December  meeting  of  the  Chicago  Sec- 
tion, by  Professor  T.  F.  Holgate  ;  '  On  cyclical 
qoartic  surfaces  in  spaces  of  n  dimensions,'  by 
Dr.  Virgil  Snyder ;  '  On  the  singular  transfor- 
mations of  groups  generated  by  infinitesimal 
transformations,'  by  Profesisor  Henry  Taber ; 
'  Proof  of  the  existence  of  the  Galois  field  of 
order  pr  for  every  integer  r  and  prime  number 
p,'  by  Professor  L.  E.  Dickson  ;  a  review  of 
Moray's  Infinitesimal  analysis,  by  Professor  E. 
Lovett ;  '  Notes  ' ;  and  '  New  Publications. ' 

The  contents  of  the  March  number  of  the 
American  Journal  of  Science  are  as  follows : 

*  Hot  Water  and  Soft  Glass  in  their  Thermodynamio 
BelatioDS,'  by  C.  Bams. 

'Conrad's  Types  of  Syrian  Fossils,'  by  C.  E. 
Beccher. 

'Electrioal  Thermostat,'  by  W.  Dnane  and  C.  A. 
Lory. 

'Toxic  Action  of  a  Series  of  Aoids  and  of  their 
Sodinm  Salts  on  Lnpinons  Albns,'  by  R.  H.  True. 

*  Explorations  of  the  Albatross  in  the  Pacific,'  by 
A.  Agassiz. 


'  .£girite  Granite  from  Miask,  Ural  Mountains,'  by 
L.  y.  Pirseon. 

*  Illinois  Gnlch  Meteorite,'  by  H.  L.  Preston. 

'Silurian-Devonian  boundary  in  North  America,' 
by  H.  S.  Williams. 


SOCIETIES  AND  ACADEMIES. 

THE    ANNUAL    MEETINQ    OF    THE    NEW    YORK 

ACADEMY  OF  S0IENCE8,  FEBRUABY  26,  1900. 

Pbofessob  Henby  F.  Osbobn,  President  of 
the  Academy,  opened  the  meeting  with  a  brief 
address  in  which  he  spoke  particularly  of  the 
needs  of  the  Academy  in  reference  to  a  perma- 
nent home,  and  a  larger  publication  fund  ;  of 
the  work  of  the  sections  of  the  Academy,  par- 
ticularly of  that  of  |the  Section  of  Anthropology 
and  Psychology,  in  association  with  the  recently 
organized  Ethnological  Society ;  and  of  the 
Section  of  Astronomy  and  Physics,  which  has 
lately  added  Chemistry  to  its  field  of  operations. 
Professor  Osbom  paid  brief  tribute  to  certain 
of  our  distinguished  Honorary  members  who 
have  died  during  the  year,  particularly  to  Pro- 
fessor Bunsen,  Dr.  Geinitz,  Sir  William  Daw- 
son, and  Sir  William  Flower. 

The  Recording  Secretary  reported  a  total  of 
338  resident  members,  and  analyzed  the  82 
papers  given  before  the  Academy  during  the 
last  year,  as  to  their  subjects,  showing  that  the 
largest  attention  has  been  given  to  anthropol- 
ogy, astronomy,  geology,  paleontology,  petrog- 
raphy, physics,  and  zoology.  The  Recording 
Secretary  also  reported  that  the  annual  recep- 
tion and  exhibition  which  was  held  in  April, 
in  the  American  Museum  of  Natural  History, 
was,  like  its  predecessors,  extremely  successful. 
For  the  first  time  since  the  reception  has  been 
held  in  the  American  Museum  it  was  possible 
to  have  an  unoccupied  room,  whereby  there 
was  no  confusion  between  the  Academy  and 
Museum  exhibits.  The  same  plan  will  be  fol- 
lowed during  the  coming  year.  The  Academy 
feels  that  it  owes  a  great  deal  to  the  President 
and  Trustees  of  the  American  Museum  of  Nat- 
ural  History,  for  their  kindness  and  courtesy 
in  allowing  the  Annual  Reception  to  be  held  in 
the  Museum,  under  such  favorable  auspices, 
and  at  such  a  moderate  expense  to  the  Academy. 

The  Council  feels  that  the  success  and  in- 
creased interest  evident  in  the  meetings  since 
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the  removal  of  the  meetiDg  place  to  its  present 
building  (12  West  8l8t  Street)  is  a  very  pleasing 
feature  in  the  Academy's  work.  Almost  with- 
out exception  the  meetings  of  the  various  sec- 
tions have  been  individually  and  as  a  whole 
largely  increased  in  attendance  during  the  last 
year  and  a- half. 

''  The  work  of  the  Recording  Secretary's  office 
has  been  systematized  and  in  many  ways  im- 
proved during  the  last  year,  so  that  the  neces- 
sary and  frequent  details  are  managed  more 
efficiently  and  with  less  expenditure  of  energy 
and  time." 

The  Treasurer  reported  cash  on  hand 
$2239.11,  with  total  assets  of  $15,059.11. 

The  Librarian  reported  that  the  library  con- 
sisted in  round  numbers  of  about  9000  volumes, 
of  which  hardly  5  per  cent,  are  in  separate 
title.  During  the  year  the  library  has  been 
well  housed  in  Schermerhom  Hall,  Columbia 
University,  the  card  catalogue  and  shelf  list 
have  been  rearranged  and  the  library  in  every 
way  has  been  made  more  workable  and  ser- 
viceable. 

The  Editor  reported  that  Vol.  XII.  of  the 
AnncUSy  now  in  press,  of  which  one  part  has 
already  appeared,  contains  14  papers,  and 
about  600  pages.  He  also  reported  the  appear- 
ance of  Part  I.,  Vol.  II.  of  the  Memoirn^  devoted 
to  *  The  So-Called  Devonian  Lamprey,  PalsBO- 
tpondylvs  gunni,^  by  Dr.  Bash  ford  Dean.  The 
edition  of  the  Annala  has  been  increased  from 
1000  to  1250,  and  the  exchange  list  has  been 
extensively  revised. 

The  following  Honorary  and  Corresponding 
Members  were  then  elected,  and  nine  resident 
members  were,  '  because  of  their  scientific  at- 
tainments and  services,'  made  Fellows: 

Honorary  Members. — Julius  Hann,  Ph.D., 
University  of  Graz ;  Edward  Charles  Picker- 
ing, LL.D.,  Harvard  University;  Jules- Henri 
Poincar6,  F.R.S.,  Faculty  of  Sciences,  Paris; 
Henry  Augustus  Rowland,  LL.D.,  Johns  Hop- 
kins University;  Edward  Burnett  Ty lor,  D.C.L., 
LL.D.,  F.R.S.,  University  of  Oxford. 

Corresponding  Members. — Albert  De  Lap- 
parent,  £cole  Libre  de  Hautes  I^tudes,  Paris ; 
William  Henry  Holmes,  United  States  National 
Museum,  Washington,  D.  C. ;  Kakichi  Mitsu- 
kuri,   Ph.D.,  Imperial  University  of  Tokyo, 


Japan;  George  Howard  Parker,  Ph.D.,  Har- 
vard University,  Charles  Richard  Van  Hise, 
Ph.D.,  University  of  Wisconsin ;  Sho  Wataa^, 
Ph.D.,  Imperial  University  of  Tokyo,  Japao. 

Fellows. — Dr.  W.  S.  Day,  Secretary  Section 
of  Astronomy,  Physics  and  Chemistry  ;  James 
Douglas,  President  American  Institute  of  Min- 
ing Engineers ;  Jonathan  Dwight,  Jr.,  Omitbol- 
ogist ;  Dr.  Marshall  A.  Howe,  Curator  Colum- 
bia University  Herbarium ;  Professor  Charles 
H.  Judd,  Professor  of  Psychology,  New  York 
University;  Dr.  E.  G.  Love,  Entomologist; 
Alfred  W.  Trotter,  Mining  Expert  and  Civil 
Engineer ;  Dr.  Henry  S.  Washington,  Petrog- 
rapher ;  Dr.  Theodore  G.  White,  Paleontolo- 
gist. 

The  list  of  officers  given  below  was  then 
elected  by  ballot : 

PrendetU :  Robert  S.  Woodward. 

Fint  Viee-PreMeni :  Charles  A.  Doremns. 

Second  Vice-President :  Franz  Boas. 

Corresponding  Secretary :  William  Stratford. 

Recording  Secretary  :  Riobard  £.  Dodge. 

Treasurer :  Charles  F.  Cox. 

Librarian :  Livingston  Famnd. 

Councillors:  Daniel  W.  Bering,  Frederic  S.  Lee, 
Harold  Jaooby,  M.  I.  Papin,  Edw.  L.  Thorodike, 
L-  M.  Underwood. 

Curators:  Harrison  G.  Dyar,  Alexis  A.  Jnlien, 
George  F.  Kanz,  Louis  H.  Landy,  £.  G.  Love. 

Finance  Committee :  Henry  Dudley,  John  H.  Bin- 
ton,  Cornelias  Van  Bmnt. 

After  a  brief  address  by  the  President-Elect, 
the  retiring  President  delivered  his  presidential 
address,  entitled  'The  Geological  and  FauDsl 
Relations  of  Europe  during  the  Tertiary  period, 
and  the  Theory  of  the  Successive  Invasions  of 
the  Ethiopian  Fauna,'  which  will  be  printed  in 
this  Journal.  Richard  E.  Dodgb, 

Recording  Secretary. 

AMERICAN   MATHEMATICAL  SOCIR'T. 

The  first  number  has  recently  appeared  of 
the  Transactions  of  the  American  Mathematical 
Society  f  published  quarterly  by  the  Society  with 
the  cooperation  of  Harvard  University,  Tale 
University,  Princeton  University,  Columbia 
University,  Haverford  College,  Northwestern 
University,  Cornell  University,  The  Univenity 
of  California,  Bryn  Mawr  College,  The  VnWer- 
•ityof  Chicago;    edited  by  Eliakim  Hastiofs 
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Moore,  Ernest  William  Brown,  Thomas  Scott 
Fiske;  New  York,  The  Macmillan  Company. 
The  Trantactiona^  which  is  devoted  to  the  pub- 
lication of  important  researches  presented  at 
the  meetings  of  the  Society,  is  quarto  in  size, 
and  the  annual  volume  will  contain  not  less 
than  five  hundred  pages.  The  contents  of  the 
first  number  are  noted  elsewhere. 

The  Annual  Register  of  the  Society  has  re- 
cently been  issued,  and  contains  a  directory  list 
of  publications,  list  of  officers  and  members, 
Gonsitution  and  By-Laws,  and  annual  reports. 
Copies  may  be  obtained  from  the  Secretary. 

A  regular  meeting  of  the  Society  was  held 
at  Columbia  University  on  Saturday,  February 
24,  1900.  As  usual,  the  programme  occupied  a 
morning  and  an  afternoon  session.  President 
B.  S.  Woodward  occupied  the  chair.  A  part 
of  the  afternoon  was  devoted  to  a  joint  meet- 
ing with  American  Physical  Society,  at  which  a 
paper  on  Latitude  Variation  was  presented  by 
Professor  J.  K.  Rees. 

A  revision  of  the  By-Laws,  aflTecting  mainly 
their  arrangement,  was  adopted.  Notice  was 
also  given  of  a  proposed  amendment  of  the 
Constitution  enlarging  the  Council  by  making 
the  ex- presidents  permanent  members  and  in- 
creasing the  number  of  elected  members  by 
three.  The  following  persons  were  elected  to 
membership  in  the  Society :  Professor  Anne 
L.  Bosworth,  Rhode  Island  College,  Kingston, 
B.  L;  Mr.  H.  L.  Coar,  University  of  Illinois, 
Urbana,  111.;  Dr.  F.  R.  Moulton,  University  of 
Chicago,  Chicago,  111.;  Mr.  'IF.  G.  Radelfinger, 
Hydrographio  Office,  Washington,  D.^  C.  Two 
applications  for  membership  were  received. 

The  following  papers  were  presented  at  this 
meeting : 

(1)  Dr.  AlbzandbbMacfablahk:  'Onthenabla 
of  qnatemions. ' 

(2)  Dr.  M.  B.  Portbr:    *  On  the  number  of  roots 
oi  F(a^  P,  r,  x)  between  zero  and  1.' 

(3)  Mr.  H.  W.  Kuhn:     'List  of  the  imprimitive 
groups  of  degree  fifteen.' 

(4)  Dr.  O.  a.  Miller  :    *  On  the  groaps  of  isomor- 
phisms.' 

(6)  Dr.  J.  I.  Huchinson:     'The  Hewian  of  the 

cnbio  snrfnoe,  II.' 
(6)  Professor  Maxims  BdcHRR:  '  Some  theorems 


ooneerniog  linear  differential  equations  of  the 
second  order.' 

(7)  Professor  J*.  K.  Rebs:  'Results  of  seven 
years'  obfiervations  for  variation  of  latitude  and 
the  oonstant  of  aberration,  made  at  the  Columbia 
University  Observatory.' 

(8)  Dr.  G.  W.  Hill  :  '  On  the  extension  of  De- 
launay's  method  in  the  lunar  theory  to  the 
general  problem  of  planetary  motion.' 

(9)  Professor  E.  B.  Van  Vleck:  'On  linear 
criteria  for  determining  the  oirole  of  converg- 
ence of  a  power  series.' 

(10)  Professor  F.  Morlby  :  '  The  metrical  geom- 
etry of  the  plane  n-Iine.' 

(11)  Professor  L.  E.  Dickson:  'Two  triply  in- 
finite systems  of  non-isomorphio  simple  groupa 
of  equal  order.' 

(12)  Professor  L.  E.  Dickson:  'Isomorphism  be- 
tween certain  systems  of  simple  linear  groups.' 

(13)  Dr.  L.  W.  Reid:  'A  table  of  class  numbera 
for  cubic  number  bodies  with  the  method  of 
their  calculation.' 

After  the  meeting  many  of  the  members 

dined  and  passed  a  pleasant  evening  together. 

The  next  meeting  of  the  Society  will  be  held 

on  Saturday,  April  28th.     The  Chicago  Section 

meets  at  Northwestern  University,  Evanston, 

111.,  on  Saturday,  April   14th.     The  summer 

meeting  of  the  Society  will  be  held  in  New 

York,  in  June,  in  aflSliation  with  the  meeting  of 

the  American  Association  for  the  Advancement 

of  Science.  F.  N.  Cole, 

Secretary, 
Columbia  Universiit. 

the  texas  aoabemy  of  boibnce. 

The  regular  monthly  meeting  of  the  Texas 
Academy  of  Science  was  held  in  the  Chemical 
lecture  room  of  the  University  of  Texas  on  Fri- 
day evening,  January  12th,  President  Simonds 
in  the  chair. 

The  first  paper  on  the  program,  entitled,  *  The 
Red  Sandstone  of  the  Diablo  Mountain,  Texas,' 
was  by  Mr.  E.  T.  Dumble,  of  Houston,  formerly 
State  Geologist.  The  sandstone  here  discussed 
is  found  north  of  Allamore  station  on  the  Texas 
and  Pacific  Bailway,  and  is  the  rock  enclosing 
the  copper  vein,  a  part  of  which  has  been 
known  for  some  years  as  the  Hazel  mine.  Pro- 
fessor Streeruwitz  in  one  of  his  reports  on  the 
region  states  that  this  formation  is  possibly  De- 
vonian, basing  his  statement,  as  Mr.  Dumble 
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understands  it,  entirely  on  the  petrographic 
character  of  the  rock,  as  it  contains  no  fossils 
and  on  its  relation  to  the  Carboniferous  de- 
posits in  the  hills  north  of  the  mine.  Mr. 
Dumble  has  studied  this  sandstone,  if  it  really 
be  such,  with  considerable  care,  and  finds  it  to 
occupy  a  position  much  lower  in  the  geological 
scale  than  had  been  previously  thought — ^that 
it  is,  in  fact,  below  the  Texan  Group  of  Corn- 
stock — that  is,  at  the  very  base  of  the  sedimen- 
tary series.  He  does  not  believe  that  it  is  a 
part  of  an  immense  mass  or  boss  of  igneous 
material. 

Mr.  A.  C.  McLaughlin,  for  several  years  past 
connected  with  the  Geological  Survey  of  Mary- 
land, gave  an  account  of  the  work  as  conducted 
by  that  organization  in  the  western  part  of  the 
State. 

Professor  T.  U.  Taylor,  of  the  Department  of 
Engineering,  read  and  commented  upon  a  com- 
munication received  from  Professor  W.  H. 
Echols,  of  the  University  of  Virginia,  on  the 
'  Measure  of  Earthwork,'  in  which  the  prismatic 
formulsB  were  employed. 

Dr.  S.  E.  Mezes  followed  with  a  paper  on 

'  Monogamous  Marriage,'  in  which  he  gave  an 

account  of  this  institution  and  of  the  rules  and 

customs  by  which  it    has    been    maintained. 

That  this  institution  is  adapted  to  the  highest 

civilization  was  shown  in  the  fact  that  by  it, 

and  it  alone,   could  be   made   a  home,   and 

that  the  home-training  of  children  produced 

the  highest  and  best  results  socially.    The  paper 

was  both  thoughtful  and  candid  and  received 

the  hearty  approval  of  all  who  heard  it. 

F.  W.  8. 
Univkesity  of  Texas. 


DISCUSSION  AND  CORRESPONDENCE. 
MABGINAL  TABS  FOB  LOGABITHM  TABLES. 

To  the  Editob  op  Science  :  Will  you  permit 
me,  through  the  columns  of  Science,  to  bring 
to  the  attention  of  users  of  my  '  Computation 
Rules  and  Logarithms,'  a  set  of  'Marginal 
Tabs '  for  use  in  that  book.  The  tabs  are  ar- 
ranged for  the  five-place  tables  of  logarithms 
of  numbers  and  of  the  trigonometrical  functions. 
They  not  only  materially  lessen  the  time  re- 
quired to  find  any  logarithm  or  antilog  in  the 
use  of  the  tables  to  five  places,  but  they  render 


the  table  even  more  speedy  than  the  ordinary 
four-place  table  for  obtaining  the  logarithms  or 
antilogs  to  four  places,  while  also  much  lessen- 
ing fiatigue  and  liability  to  mistake,  no  interpo- 
lation being  required.  The  printed  tabs,  with 
directions  for  their  application  and  use,  form  a 
leaflet  which  will  be  mailed  by  the  author  on 
receipt  of  twenty-five  cents.  Copies  of  the 
errata  of  the  first  (very  thick  paper)  impression 
of  the  Tables,  but  which  have  been  corrected 
in  later  impressions,  will  be  mailed  to  holders 
of  that  edition  on  receipt  of  a  stamped  and  ad- 
dressed envelope. 

S.   W.    HOLMAN. 

18  Elm  Stbest,  Bbookline,  Mass., 
February  24,  1900. 


NOTES  ON  PHYSICS. 

In  the  London  Electrieian  is  a  report  of  some 
recent  experiments  of  Professor  S.  Lussana  on 
the  variation  of  resistance  under  high  pressures, 
up  to  1000  atmospheres.  He  found  the  resist- 
ance to  decrease  with  increase  of  pressure,  and 
obtained  the  following  coefficients  per  atmos- 
phere. 

Lead  194  z  10"^ 

Iron  38  Aigentana  9.7x10-^ 

SUver  32  Niokelina  7.4 

Copper  31  Constantea  7.9 

Platinum  24  Manganin  5.6 

Nickel  19  BiaaB  4.3 

The  curves  of  decrease  of  resistance  were 
slightly  concave  toward  the  axis  of  pressure, 
showing  a  tendency  toward  a  minimum. 

The  resistance  did  not  return  to  its  normal 
immediately  on  removal  of  the  pressure.  In 
the  case  of  platinum  which  had  been  under  a 
pressure  of  600  atmospheres  for  one  hour,  the 
resistance,  on  removal  of  the  pressure,  increased 
rapidly  for  ten  minutes,  and  then  quite  slowly, 
taking  about  one  hour  to  return  to  approxi- 
mately its  normal.  Held  under  the  same  pres- 
sure for  24  hours,  the  curve  showing  its  return 
with  time  to  normal  resistance  is  very  interest- 
ing, rising  in  about  50  minutes  to  normal,  going 
above,  returning  again  to  normal  in  about  7} 
hours,  falling  below,  and  again  becoming  ap- 
proximately normal  in  about  14  hours,  thus 
showing  a  series  of  waves  of  decreasing  mag- 
nitude and  increasing  length. 
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In  the  same  journal  of  January  26th  is  an 
abstract  of  a  Boyal  Society  paper  by  C.  E. 
S.  Phillips,  on  '  Diselectrification  produced  by 
Magnetism.'  Foil  was  cemented  on  the  inner 
and  outer  surfaces  of  a  glass  tube,  and  powerful 
magnet  poles  were  inserted  through  air-tight 
flanges.  When  the  tube  was  exhausted  below 
,2'^  of  mercury,  and  the  inner  coating  was  con- 
nected to  the  positive  side  of  an  electrical  ma- 
chine, an  electroscope  attached  to  the  inner 
coating  showed  a  rapid  discharge  on  opening 
or  closing  the  circuit  of  the  magnet.  With 
higher  pressures  or  when  the  innei'  coating  was 
negative  there  was  no  effect.  When  the  elec- 
troscope was  attached  to  the  iron  of  the  magnet 
poles,  it  indicated  that  the  charge  was  trans- 
ferred to  these. 

F.  C.  C. 


ZOOLOGICAL  NOTES. 
BIRD  MIGRATION. 

In  a  recent  issue  of  the  Proceedinga  of  the 
Oalifomia  Academy  of  Sciences,  Leverett  M. 
Loomis  gives  a  fourth  part  of  his  *  California 
Water  Birds,'  including  his  deductions  from  a 
careful  study  of  their  migrations.  He  concludes 
that  the  Shearwaters  off  Monterey  find  their 
position  and  shape  their  course  by  landmarks, 
and  that  birds  possess  no  mysterious  superhu- 
man faculty  for  determining  direction,  or  else 
these  same  Shearwaters  would  not  have  been  be- 
wildered in  the  fog.  He  also  considers  that  the 
young  are  guided  from  the  place  of  their  birth  to 
their  winter  abode  through  the  experience  of  the 
older  birds,  and  that  the  mere  presence  of  young 
alone  in  a  locality  does  not  prove  that  they  are 
migrating  independently  of  the  adults,  but  that 
older  birds  have  either  continued  their  flight  or 
are  migrating  farther  off.  Mr.  Loomis  sums  up 
by  saying  that  bird  migration  is  a  habit  evolved 
by  education  and  inheritance  which  owe  their 
origin  and  perpetuation  to  winter,  with  its 
fiulure  of  food. 

THE  8TERE0RNITHB8  AGAIN. 

In  the  December  number  of  OommuniccuHonea 
id  Museo  Nacional  de  Buenos  Aires,  Senor  Mer- 
cerat  discusses  the  zoological  position  of  the 
gigantic  birds  from  the  Santa  Cruz  beds  of 
Patagonia,  and  considers  them  as  an  independ- 


ent 'gens'  of  the  suborder  Ciconiiformes  of 
Furbringer.  While  this  is  all  right,  Senor  Mer- 
cerat  unfortunately  adds  that  the  Stereornithes 
are  a  degenerate  group  of  birds,  but  that  they 
have  not  progressed  so  far  on  their  downward 
course  as  the  so-called  Ratitae,  and  that  they 
present  numerous  characters  similar  to  those 
of  the  Carinatae,  combined  with  others  peculiar 
to  the  Batitae.  What  these  ratite  characters 
are,  aside  from  the  feeble  development  of  the 
wings,  no  one  has  yet  satisfactorily  explained, 
and  Mr.  C.  W.  Andrews,  in  his  recent  memoir  on 
Phororhacos,  shows  very  clearly  that  the  Ster- 
eornithes have  no  kinship  with  the  Ostriches. 
Size  and  flightlessness  are  not  morphological 
characters  and  have  no  bearing  whatever  on  the 
systematic  position  of  the  bird.  It  was  a  favorite 
remark  of  the  late  Professor  Cope  that  an  ani- 
mal a  mile  long  and  an  inch  wide  might  belong 
to  the  same  genus  as  one  a  mile  wide  and  an 
inch  long,  and  this  might  be  paraphrased  by 
saying  that  a  bird  with  wings  twenty  feet  across 
might  be  the  nearest  relative  of  a  bird  with  no 

wings  at  all. 

F.  A.  L. 

THE  ASSAY  COMMISSION. 

The  Assay  Commission,  which  is  appointed 
annually  by  the  President  to  test  the  weight 
and  fineness  of  the  coinage  of  the  mints  in 
operation  during  the  preceding  year,  met  at 
the  Philadelphia  mint  on  February  14th.  The 
men  whom  President  McKinley  designated  to 
serve  for  the  year  1900  were  :  Senator  John 
P.  Jones,  of  Nevada ;  Representative  E.  J.  Hill, 
of  Connecticut;  Dr.  H.  S.  Pritchett,  Superin- 
tendent of  the  Coast  and  Geodetic  Survey; 
Professor  S.  A.  Lattimore,  of  the  University  of 
Rochester ;  Professor  H.  H.  Nicholson,  of  the 
University  of  Nebraska ;  Dr.  J.  A.  Mathews, 
of  Columbia  University ;  Dr.  Cabell  White- 
head, Assay er  of  the  Bureau  of  the  Mint ;  Dr. 
Marcus  Benjamin,  of  the  Smithsonian  Institu- 
tion ;  Hon.  John  H.  Perry,  of  Connecticut ; 
Calvin  Cobb  of  Boise,  Idaho ;  Thomas  B.  Miller 
of  Helena,  Montana ;  Edward  Harden,  of  New 
York  City ;  E.  H.  Rich,  of  Fort  Dodge,  Iowa, 
and  Francis  Beidler,  of  Chicago.  The  Com- 
mission also  includes  three  ex-officio  members, 
viz.,  the  judge  of  the  District  Court  of  the 
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Eastern  District  of  Pennsylvania,  Judge  Mc- 
Pherson ;  the  Comptroller  of  the  Currency, 
Hon.  Charles  G.  Dawes,  and  the  Assay er  of  the 
New  York  Assay  Office,  Dr.  Herbert  G.  Torrey. 
The  work  of  the  Commission  consists  in  count- 
ing, assaying  and  weighing  samples  representing 
the  coinage  of  the  mints  at  Philadelphia,  New 
Orleans  and  San  Francisco.  For  this  trial  one 
one-thousandth  of  all  gold  coins  and  one  two- 
thousandth  of  all  silver  coins  made  during  the 
year  are  sent  to  the  Philadelphia  mint  under 
seal  and  kept  for  the  meeting  of  the  Commis- 
sion. The  coinage  during  the  past  year  was 
larger  than  ever  before  and  hence  the  labor  of 
the  Commission  was  increased.  The  trial  pieces 
numbered  over  forty-one  thousand.  The  work 
of  the  Commission  was  divided  among  three 
committees ;  the  chairman  of  which,  as  an- 
nounced by  Mr.  George  C.  Roberts,  Director 
of  the  Mint  were :  Counting,  Hon.  E.  J.  Hill ; 
Assaying,  Dr.  H.  S.  Pritchett;  Weighing,  Dr. 
J.  A.  Mathews.  The  investigations  of  these 
committees  serve  as  a  check  upon  the  accuracy 
of  the  work  at  the  several  mints,  as  well  as 
upon  the  Bureau  of  the  Mint  in  Washington. 


SCIENTIFIC  NOTES  AND  NEWS, 
Since  making  appropriations  in  March,  1899, 
of  $500  to  Professor  Charles  L.  Doolittle,  and 
of  $300  to  Mr.  Henry  M.  Parkhurst,  from  the 
Benjamin  Apthorp  Gould  Fund,  a  considerable 
additional  amount  of  income  has  accrued,  for 
the  distribution  of  which  the  Directors  are  pre- 
pared immediately  to  arrange.  Applications 
for  appropriations  may  be  made  by  letter  to 
Mr.  Lewis  Boss,  Albany,  Dr.  Seth  C.  Chandler, 
Cambridge,  or  to  Professor  Asaph  Hall,  Cam- 
bridge. 

An  item  in  the  Urgency  Deficiency  Bill, 
which  has  now  passed  both  Houses  of  Congress, 
makes  an  appropriation  of  $7500,  for  continuing 
the  biological  and  economic  investigations  on 
the  lobster  and  clam.  The  investigations  deal 
with  the  practical  aspects  of  the  subject,  and  it 
is  purposed  to  carry  on  the  work  in  all  States 
having  clam  and  lobster  fisheries,  from  Maine 
to  Delaware  inclusive. 

A  COMMITTBE,  Consisting  of  Mr.  James  E. 
Scripps,  Mr.  George  W.  Bates,  of  Detroit,  and 


Professor  Francis  W.  Kelsey,  of  the  University 
of  Michigan,  was  appointed  at  the  annual 
meeting  of  the  Detroit  branch  of  the  Archso- 
logical  Institute  of  America,  and  was  instructed 
to  name  a  general  committee  to  prepare,  a 
memorial  to  be  submitted  to  the  next  State 
Legislature  on  the  subject  of  an  archseological 
survey  of  Michigan.  The  present  knowledge 
of  Michigan  archaeology  is  meagre,  and  is  given 
in  'The  Data  of  Michigan  ArcbsDology,'  by 
Harlan  I.  Smith,  published  in  the  American 
Antiquarian  for  May,  1896. 

The  University  of  Edinburgh  will  confer 
the  degree  of  LL.D.,  on  Eleanor  A.  Ormerod, 
the  entomologist.  The  University  of  Edin- 
burgh has  not  hitherto  conferred  an  honorary 
degree  on  a  woman. 

Wababh  College,  situated  at  Crawfordsville, 
Indiana,  has  conferred  an  honorary  degree  of 
Ph.D.  on  Professor  Asa  H.  Morton,  professor  of 
romance  languages,  at  Williams  College.  If 
Professor  Morton  has  not  been  consulted  in  re- 
gard to  this  doubtful  hoiior,  he  may  see  fit  to 
decline  it. 

Db.  Charles  W.  Dabnet,  president  of  the 
University  of  Tennessee,  has  received  notice 
from  the  French  Government  of  his  appoint- 
ment as  a  member  of  the  Committee  on  Inter- 
national Awards  at  the  Paris  Exposition. 

Professob  R.  W.  Wood,  of  the  University 
of  Wisconsin,  who  is  now  in  England,  will  re- 
turn to  Madison  at  the  end  of  March  after 
visiting  Berlin  and  Paris. 

Mr.  William  C.  Whitney  has  presented 
two  fine  bisons  to  the  New  York  Zoological 
Park.  One  of  them  is  from  the  herd  of  the 
late  Austin  Corbin  at  Blue  Mountain  Park,  N. 
H.  The  other  is  from  Mr.  Whitney's  herd  at 
Lennox,  Mass. 

Professor  E.  J.  McWeeny,  professor  of 
pathology  and  bacteriology  at  the  Catholio 
University  of  Dublin,  has  been  appointed  to 
the  newly  created  post  of  bacteriologist  to  the 
Irish  Local  Government  Board. 

The  trustees  of  the  Philadelphia  Academy 
of  Surgery  announce  that  the  Samuel  D.  Gross 
prize  was  not  awarded  on  January  1st,  as  no 
suitable  essay  was  presented.  It  will  be 
awarded  on  October  1,  1901.      The  prize,  the 
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Talue  of  which  is  $1,000,  is  awarded  to  an 
American  citizen  for  an  essay  not  exceeding 
150  octavo  pages,  containing  original  investiga- 
tions on  surgical  pathology  or  surgical  practice. 

The  Senate  Sub-Committee,  responsible  for 
the  bill  interfering  with  vivisection  in  the  Dis- 
trict of  Columbia,  gave  a  hearing  on  February 
21st.  Among  those  who  opposed  the  bill  were 
Professor  H.  P.  Bowditch,  Surgeon  General 
Sternberg,  Professor  W.  W.  Keen,  Professor 
W.  H.  Welch,  Professor  William  Osier,  Pro- 
fessor Howard  A.  Kelly,  Professor  H.  H.  Hare, 
Dr.  Mary  P.  Jacobi,  and  Bishop  Lawrence. 

Wb  regret  to  record  the  death  of  M.  l^mile 
Blan chard,  member  of  the  section  of  anatomy 
and  zoology  of  the  Paris  Academy  of  Sciences. 

We  must  also  announce  the  death  at  the  age 
of  76  years  of  Dr.  Hermann  Schaefier,  honorary 
professor  of  mathematics  at  Jena. 

It  is  perhaps  not  generally  known  that  the 
late  Professor  D.  E.  Hughes,  the  physicist  and 
inventor,  whose  death  we  were  recently  com- 
pelled to  record  spent  about  twenty  years  in 
the  United  States.  He  was  educated  at  Bards- 
town,  Ky.,  where  he  afterwards  taught '  natural 
philosophy.' 

The  first  part  of  Romer  und  Schaudinn's 
Fauna  Arctica  has  appeared.  It  is  a  beautiful 
quarto,  and  contains  papers  by  Schulze,  Thiele, 
von  Linstow  and  Ludwig,  on  the  Hexactinel- 
lid»  Proneomenia,  the  Nematodes  and  Holo- 
thurians,  respectively. 

During  the  present  month  lectures  on  metal- 
lurgy are  being  given  at  the  American  Museum 
of  Natural  History  under  the  auspices  of  Colum- 
bia University.  The  lectures,  which  are  on 
Saturday  evenings,  are  as  follows  : 

Ifarch  3.  '  The  Consiitaiion  of  Steel  as  revealed 
by  the  Microsooiie,*  by  ProfesBor  Henry  M.  Howe,  of 
Oolumbia  University. 

March  10.  'The  Constitntion  of  Metallic  Alloys 
in  the  Light  of  Modem  Research,'  by  Mr.  Albert 
Ssuvenr,  Leotorer  on  Metallnrgy,  Harvard  Univer- 
sity. 

Maroh  17.  *  Toledo  Blades :  Bationale  of  the  Pro- 
oedore  in  ManafsotariDg  them  and  other  Steel  Objects 
explained  by  the  Microsoope,'  by  Henxy  Souther, 
OoDsalting  Engineer,  of  Hartford,  Conn. 

March  24.    *  Lead  Smelling  in  the  United  States, ' 


by  Professor  H.  O.  Hofman,  of  the  Massaohosetts  In- 
stitute of  Technology,  Boston,  Mass. 

March  31.  *  Alaminiam,'  by  Professor  J.  W.  Rich- 
ards, of  the  Lehigh  University,  South  Bethlehem,  Pa. 

The  thirteenth  Lecture  Course  on  science  and 

travel  at  the  Field  Columbian  Museum  will  be 

*  given  during   March    and  April  on  Saturday 

afternoons  at  3  o'clock.   The  subjects  and  dates 

of  lectures  are  as  follows : 

Maroh  3.  'The  Age  of  Steel,'  by  Mr.  H.  W. 
Nichols,  Assistant  Curator,  Department  of  Geologyj 
Field  Colambian  Moseum. 

Maroh  10.  *  Conditions  of  Life  in  Inland  Lakes,' 
by  Dr.  £.  A.  Birge,  Professor  of  Zoology,  University 
of  Wisconsin. 

Maroh  17.  'Gigantio  Fossil  Reptiles  from  the  Jn- 
rassio  of  Wyoming,'  by  Mr.  £.  S.  Riggs,  Assistant 
Curator  of  Paleontology,  Field  Columbian  Museum. 

Maroh  24.  '  Primitive  American  Art  T^ith  Illustra- 
tions Drawn  chiefly  from  Studies  in  Aboriginal 
Games,'  by  Mr.  Stewart  Culin,  Director  of  the  Mu- 
seum of  Science  and  Art,  University  of  Pennsylvania. 

March  31.  *  Arohseological  Discoveries  on  the  North 
Pacific  Coast  of  America,  by  Mr.  Harlan  I.  Smith, 
American  Museum  of  Natural  History,  New  York. 

April  7.  *  Soyaluna,  a  Hopi  Winter  SoUtioe  Cere- 
mony,' Stanley  MoCormiok  Expedition,  by  Rev.  H. 
R.  Voth,  Missionary  to  the  Hopi  Indians. 

April  14.  '  The  *  Struggle  for  Existence '  as  a  Factor 
in  Animal  Development,'  by  Dr.  D.  J.  Rettger,  In- 
diana State  Normal  School,  Terre  Haute,  Indiana. 

April  21.  *The  Yellowstone  National  Park,'  by 
Professor  J.  P.  Iddings,  University  of  Chicago. 

April  28.  *  Indian  Tribes  of  the  Great  Plains/  by 
Mr.  James  Mooney,  Bureau  of  Ethnology,  Washing- 
ton, D.  C. 

A  TELEGRAM  has  been  received  at  the  Har- 
vard College  Observatory  from  Professor  J.  E. 
Keeler  at  Lick  Observatory  stating  that  the 
following  elements  and  ephemeris  of  Comet  '  a ' 
were  computed  by  Professor  Perrine. 

Time  of  passing  perihelion  =  T=  1900  April  29.08 
Perihelion  minus  node  =  w  ^^    24°  37^ 

Longitude  of  node  =Q=    40**  25^ 

Inclination  =  t  =  146*»  25' 

Perihelion  distance  =qz=  1.3289 

Ephemeris. 

1900  Feb.  26  R.  A.  2'»  09-  52-  Dec.  + 1**  43'  Lat.  0.86 
Apr.   2     '*    2    05    36      **         2    56 
Mar.  6    "    2    01    52      **         4    07 
Mar.  10    "    1    58    32      **    +5    15    Lat.  0.82 

Computed  from  observations  on  February  3d  and  8th. 
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UNIVERSITY  AND  EDUCATIONAL  NEWS. 

Mb.  a.  W.  Obabau  has  been  appointed  in- 
structor in  geology  in  the  Rensselaer  Polytech- 
nic Institute,  Troy,  N.  Y. 

Obeblin  Golleo£  receives  $75,000  by  the 
will  of  the  late  Mrs.  Caroline  E.  Haskell  of 
Michigan  City,  Indiana,  and  $40,000  by  the  will 
of  the  late  William  Osborne  of  Pittsburg. 

Bt  provision  of  the  will  of  the  late  Dr.  John 
Stanford  Sayre,  U.  S.  N.,  retired,  Princeton 
University  will  receive  $40,000,  part  of  which 
is  for  the  endowment  of  fellowships  in  applied 
chemistry  and  in  applied  electricity. 

Undeb  the  will  of  the  late  Mr.  Joseph  Kaye, 
the  Medical  Department  of  the  University  Col- 
lege of  Sheffield  has  received  £1000  for  the 
purpose  of  founding  a  scholarship  for  second- 
year  students. 

We  learn  from  Nature  that  by  the  will  of  the 
Mr.  W.  Hiddingh,  who  died  on  December  10, 
1899,  the  University  of  the  Cape  of  Good  Hope 
is  bequeathed  the  sum  of  5000Z.  for  the  founda- 
tion of  a  scholarship  to  enable  young  persons 
to  pursue  and  complete  a  course  of  professional 
study,  the  scholarship  to  be  tenable  for  four 
years.  To  the  University  is  also  bequeathed  the 
sum  of  25,0002.  for  the  purpose  of  building  a 
university  hall  and  suitable  university  offices, 
and  a  large  piece  of  ground  for  the  site  of  the 
building.  The  South  African  College  will  re- 
ceive the  sum  of  10,000/.  for  the  erection  of  a 
students'  building. 

The  University  of  Nebraska  celebrated  its 
thirty-first  anniversary  on  February  15th, 
known  as  '  Charter  Day,'  by  an  oration  by  Dr. 
Allen  B.  Benton,  Chancellor  from  1871  to  1876, 
and  since  then  of  the  faculty  of  Butler  Univer- 
sity, Irvington,  Ind.  After  the  oration,  degrees 
were  conferred  upon  six  students  who  had 
completed  the  work  for  the  degree  of  B.  A.,  and 
upon  one  who  had  completed  the  work  for  the 
degree  of  B.Sc.  The  Regents,  at  their  Charter 
Day  meeting,  discussed  again  the  all-year-plan, 
i,  e. ,  the  plan  of  having  four  quarters  of  instruc- 
tion, as  in  the  University  of  Chicago.  The 
subject  was  again  referred  to  the  Regents' 
Committee  on  Courses  of  Study.  Dr.  T.  L. 
Bolton,  of  Clark  University,  was  elected  In- 
structor in  Philosophy,  to  fill  the  place  made 


vacant  by  the  recent  death  of  Dr.  Leon 
M.  Solomons.  Although  the  chancellorship  was 
discussed,  no  election  was  made.  It  is  the  ex- 
pectation of  the  Regents  to  make  an  election  at 
their  April  meeting.  The  new  Experiment 
Station  Hall  was  accepted  from  the  contractors, 
and  it  will  be  occupied  at  once.  A  contract  was 
let  for  the  completion  of  Grant  Memorial  Hall, 
by  the  building  of  a  large  transept  which  will 
double  the  capacity  of  the  hall.  The  sugar- 
beet  industry,  in  Nebraska,  having  passed  the 
experimental  stage,  the  Regents  ordered  the 
discontinuance  of  the  sugar-beet  experiments 
on  the  Experiment  Station. 

Anotheb  bill  has  been  introduced  into  the 
Senate,  establishing  a  University  of  the  United 
States.     The  bill  provides  that  the  government 
of  the  university  shall  be  vested  in  a  board  of 
regents  to  be  composed  of  the  President  of  the 
United  States,  who  shall  be  president  of  the 
board ;  the  Chief  Justice  of  the  United  States, 
who  shall  be  vice-president  of  the  board  ;  the 
commissioner  of  education,  the  president  of  the 
university,  the  secretary  of  the  Smithsonian  In- 
stitution, the  president  of  the  National  Acad- 
emy of  Sciences,  the  president  of  the  American 
Association  for  the  Advancement  of  Science, 
the  president  of  the  National  Educational  As- 
sociation, the  president  of  the  American  Asso- 
ciation  of   Agricultural  Colleges  and  Experi- 
mental Stations,  the  president  of  the  American. 
Historical  Society,  the  president  of  the  Wash- 
ington Academy  of  Sciences,  the  presidents  of 
the  ten  institutions  of  learning  exclusive  of 
State  universities  having  the  largest  number  of 
graduate  students  doing    systematic    original 
work ;  the  presidents  of  the  ten  State  univer- 
sities having  the  largest  number  of  gradaate 
students  engaged  in  like  manner ;   the  presi- 
dents of  the  ten  other  institutions,  in  as  many 
States,  not  otherwise  represented,  having  the 
largest  number  of  students  in  the  senior  class 
of  the  academic  departments,   and  six  other 
citizens  who,  with  their  successors,  shall  be  ap- 
pointed by  the  President  of  the  United  States, 
by  and  with  the  advice  and  consent  of  the  Sen- 
ate.    It  is  provided  that  *  University  Square,* 
recently  occupied  by  the  old  naval  observatory, 
in  this  city,  be  the  site  for  the  national  uni* 
versity. 
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DANIEL  GARRISON  BRINTON. 

The  Memorial  meeting  in  honor  of  tbe 
late  Dr.  Daniel  Garrison  Brinton  was  held 
at  the  hall  of  the  Historical  Society  of 
Pennsylvania  on  the  evening  of  the  16th  of 
January,  under  the  auspices  of  the  Amer- 
ican Philosophical  Society,  by  twenty-six 
learned  societies.  The  societies  represented 
at  the  meeting  were  : 

Aoademy  of  Nataral  Sciences  of  Philadelphia. 

American  Antiquarian  Society. 

American  Aasooiation  for  the  Advancement  of  Sci- 
ence. 

American  Folk  Lore  Society. 

American  Mosenm  of  Natural  History. 

American  Oriental  Society. 

American  Philosophical  Society. 

Anthropological  Society  of  Washington,  D.  C. 

Bnreaa  of  American  Ethnology. 

Chester  County  Historical  Society. 

Field  Columbian  Museum. 

Geographical  Society  of  Philadelphia. 

Historical  Society  of  Pennsylvania. 

Jefferson  Medical  College. 

Loyal  Legion. 

Modern  Language  Association  of  America. 

New  Jersey  Historical  Society. 

Numismatic  and  Antiquarian  Society  of  Philadel- 
phia. 

Oriental  Club  of  Philadelphia. 

Peabody  Academy  of  Science. 

Peabody  Museum  of  American  Archeology  and 
Ethnology. 

Smithsonian  Institution. 

United  States  National  Museum. 

University  of  Pennsylvania. 

Wyoming  Historical  and  Geological  Society. 


402 


SCIENCE. 


[N.  S.   Vol.  XI.  No.  272. 


The  program  of  the  meeting  was  as  fol- 
lows: 

1.  Introdootory  by  the  presiding  officer,  represent- 
ing the  American  Philosophical  Society,  by  Provost 
Charles  C.  Harrison. 

2.  Presentation  of  an  oil  portrait  of  Dr.  Brinton, 
the  gift  of  friends  to  the  American  Philosophical  So- 
ciety, by  Hon.  Samnel  W.  Pennypacker. 

3.  Acceptance  on  behalf  of  the  American  Philo- 
sophical Society,  by  Dr.  J.  W.  Holland. 

4.  Memorial  Address,  by  Professor  Albert  H. 
Smyth. 

5.  Presentation  of  a  collected  set  of  Dr.  Brinton's 
works,  the  gifts  of  his  family  to  the  American  Philo- 
sophical Society,  by  Rev.  Jesse  Y.  Bnrk. 

6.  Acceptance  in  behalf  of  the  American  Philo- 
sophical Society,  by  Mr.  Joseph  6.  Rosengarten. 

7.  Address  by  Major  J.  W.  Powell,  of  Washington, 
D.  O. 

8.  Presentation  of  a  medal  bearing  Dr.  Brinton 's 
portrait  in  relief,. the  gift  of  the  Numismatic  and 
Antiqnarian  Society  to  the  American  Philosophical 
Society,  by  Mr.  Stewart  Cnlin. 

9.  Acceptance  on  behalf  of  the  American  Philo- 
sophical Society,  by  Dr.  J.  Cheston  Morris. 

10.  Address  on  the  Ethnological  Work  of  Dr.  Brin- 
ton, by  Dr.  W  J  McGee,  of  Washington,  D.  C. 

The  meeting  was  called  to  order  by  pro- 
vost Charles  C.  Harrison  of  the  University 
of  Pennsylvania  and  letters  of  regret  were 
read  from  Major  J.  W.  Powell,  Miss  Alice 
C.  Fletcher,  Mr.  Frank  Hamilton  Cashing, 
The  Marquis  de  Nadaillac  and  others. 

Provost  Harrison  in  his  opening  address, 
after  eulogizing  Dr.  Brinton's  attainments 
and  services  to  science,  referred  to  his  gift 
to  the  University  of  Pennsylvania,  before 
his  death,  of  his  priceless  library  of  books 
on  American  languages  and  suggested  that 
a  Professorship  of  American  Archaeology  be 
founded  at  the  University  to  bear  the  title 
of  the  *  Brinton  '  chair. 

The  portrait  of  Dr.  Brinton,  presented 
by  a  number  of  his  friends  to  the  Amer- 
ican Philosophical  Society,  was  painted  by 
Thomas  Eakiiis,  an  artist  who  had  known 
Dr.  Brinton  intimately. 

The  presentation  of  the  portrait  was 
made    by   the   Hon.    Samuel   W.  Penny- 


packer,  Vice-President  of  the  Historical 
Society  of  Pennsylvania,  and  accepted  by 
Dr.  J.  W.  Holland,  Dean  of  the  Jeflferson 
Medical  College,  where  Dr.  Brinton  had 
received  his  medical  education.  Professor 
Albert  H.  Smyth  then  delivered  the  Me- 
morial address  which  was  followed  by  the 
presentation  to  the  American  Philosophical 
Society  by  the  Rev.  Jesse  Y.  Bark  of  a 
complete  set  of  Dr.  Brinton's  published 
works,  a  gift  to  the  Society  from  Mrs. 
Brinton. 

Major  Powell  was  unable  to  be  present 
on  account  of  illness  and  his  place  on  the 
program  was  assigned  to  Professor  F.  W. 
Putnam  who  urged  the  foundation  of  a 
memorial  chair  of  Anthropology  in  the 
University  of  Pennsylvania  in  honor  of 
Dr.  Brinton,  "  covering  the  whole  subject 
in  the  broad  way  which  Dr.  Brinton 
himself  covered  it  in  his  lectures  to  stu- 
dents." 

Mr.  Culin  then  presented  in  behalf  of  the 
Numismatic  and  Antiquarian  Society  of 
Pennsylvania  a  bronze  medal  of  Dr.  Brin- 
ton cast  by  Mr.  John  Flanagan  an  Ameri- 
can artist  in  Paris,  and  struck  by  the 
Society  in  commemoration  of  the  40th  an- 
niversary of  its  existence  and  the  15th  of 
Dr.  Brinton's  presidency. 

After  the  acceptance  of  the  medal  by  Dr. 
Cheston  Morris,  on  behalf  of  the  Amer- 
ican Philosophical  Society,  Dr.  W  J  McQee 
delivered  an  address  on  the  ethnological 
work  of  Dr.  Brinton. 

The  meeting  was  largely  attended,  the  so- 
cieties participating  sending  delegates  who 
were  present. 

A  full  report  of  the  proceedings  will  be 
published  in  the  Memorial  Volume  of  the 
Philosophical  Society  which  is  about  to  go 
to  press,  and  an  edition  of  the  part  relating 
to  the  Brinton  meeting  will  be  printed  and 
bound  separately  for  distribution  to  librar- 
ies and  institutions.  This  book  will  con- 
tain a  bibliography. 
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THE  FACILITIES  AFFORDED  BY  THE  OFFICE 
OF  STANDARD  WEIGHTS  AND  MEAS- 
URES FOR  THE  VERIFICATION  OF 
ELECTRICAL  STANDARDS  AND 
ELECTRICAL  MEASURING 
APPARATUS. 

The  need  of  adequate  fiBM^ilities  for  the 
official  verification  of  standards  and  meas- 
uring apparatus  of  all  kinds,  has  long  been 
recognized  by  American  physicists.  The 
Office  of  Weights  and  Measures,  with  its 
small  force,  modest  equipment  and  insuf- 
ficient appropriations,  has  endeavored  to 
meet  any  demands  imposed  upon  it  within 
the  limits  thus  set. 

The  object  of  this  article  is  to  describe 
what  has  thus  far  been  accomplished  along 
electrical  lines,  and  in  this  connection  a 
brief  history  of  the  units  of  reference  may 
not  be  considered  out  of  place. 

The  origin  of  standards  of  quantity  and 
value  dates  back  as  for  as  the  earliest  his- 
torical records.  The  transition  from  the 
crude  measures  of  antiquity  to  the  systems 
meeting  present  requirements  has,  however, 
been  exceedingly  slow,  although  the  growth 
of  commercial  intercourse  gradually  led^to 
the  introduction  of  more  precise  standards. 

The  requirements  of  accuracy  were,  nev- 
ertheless, quite  modest  until  physics  began 
to  emerge  from  its  qualitative  stage  to  as- 
sume the  dignity  of  an  exact  science. 

The  number  and  complexity  of  physical 
quantities  at  first  led  to  the  adoption  of 
more  or  less  arbitrary  standards  of  refer- 
ence, often  based  on  the  physical  properties 
of  some  definite  substance,  e.  g.,  the  calorie, 
and  as  long  as  the  relations  between  phys- 
ical quantities  remained  obscure,  such  rela- 
tive standards  sufficed.  With  the  develop- 
ment of  the  science  came  the  recognition  of 
the  desirability  of  a  consistent  system  of 
units,  which  was  strongly  brought  to  the 
front,  when  it  became  necessary  to  measure 
magnetic  quantities. 

The  happy  solution  of  this  problem  sug- 


gested by  Gauss  and  extended  to  the  meas- 
urement of  electrical  and  electro-magnetic 
quantities  by  Weber,  constituted  a  great 
advance  in  the  science  of  Metrology,  the 
units  being  defined  in  terms  of  the  mechan- 
ical actions  to  which  they  give  rise.  Since 
all  mechanical  units  can  be  expressed  in 
terms  of  three  independent  fundamental 
units,  such  as  those  of  length,  mass  and 
time,  the  magnetic  and  electrical  units  of 
Oauss  and  Weber  are  thus  expressible  in 
terms  of  the  same  fundamental  units  and 
are  therefore  entirely  independent  of  the 
physical  properties  of  arbitrarily  chosen 
substances.  Hence  they  are  called  absolute 
units,  their  magnitudes  depending  solely  on 
the  choice  of  the  fundamental  units. 

The  units  of  length  and  mass  selected 
were  usually  multiples  or  sub-multiples  of 
the  corresponding  metric  units,  the  metric 
system  being  the  only  one  meeting  the 
highest  scientific  and  practical  requirements 
and  being  already  in  extensive  use.  While 
at  first  uniformity  in  the  selection  of  the 
magnitudes  of  the  fundamental  units  was 
lacking,  the  centimeter,  gram  and  second 
have  now  been  universally  adopted,  the  de- 
rived units  being  known  as  C.  G.  8.  units. 

Practical  measurements  of  electrical  re- 
sistance were,  however,  first  referred  to  a 
variety  of  arbitrary  standards,  e.  g.j  the  re- 
sistance of  a  given  length  of  copper  or  iron 
wire  of  given  diameter,  and  so  long  as 
electrical  measurements  were  confined  to 
the  laboratory,  the  length  referred  to  was 
usually  a  few  feet,  but  with  the  practical 
applications  of  electricity  to  telegraphy  and 
submarine  signaling,  this  length  became 
inconveniently  small  and  was  therefore  re- 
placed by  fathoms,  miles,  etc.  Fortunately 
none  of  these  units  ever  gained  general  ac- 
ceptance. In  1848  Jacobi  pointed  out  that 
it  would  be  far  preferable  to  adopt,  as  a 
universal  standard,  the  resistance  of  a  cer- 
tain piece  of  wire,  copies  having  the  same  re- 
mtance  being  easily  constructed. 
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Jacobi  carried  this  suggeBtioii  into  prac- 
tice by  sending  a  piece  of  copper  wire,  since 
known  as  'Jacobi's  l^talon'  to  vanons 
physicists  for  that  purpose. 

In  1860  Werner  von  Siemens  proposed 
as  a  standard  of  resistance,  the  resistance, 
at  O^C,  of  a  column  of  mercury,  1  sq.  mm. 
in  cross  section  and  100  cm.  in  length. 

In  1861  a  committee,  composed  of  the 
most  eminent  English  physicists  was  ap- 
pointed by  the  British  Association  to  con- 
sider the  question  of  Standards  of  Electrical 
Besistance.  Correspondence  was  opened 
with  the  leading  foreign  physicists  and 
various  special  investigations  of  the  prob- 
lems, with  which  the  committee  was  con- 
fronted, were  undertaken  by  its  members. 

The  first  question  settled  was  that  the 
nnit  of  resistance  should  be  defined  as  a 
multiple  by  an  integral  power  of  10  of  the 
nnit  of  Weber's  absolute  system,  and  that 
the  unit  chosen  should  be  of  a  convenient 
magnitude.  Accordingly,  a  unit  equivalent 
to  10'  C.  O.  S.  units  was  adopted. 

This  definition  fixed  the  unit,  but  the 
evaluation  of  a  resistance  in  absolute  meas- 
ure requires  the  construction  of  especially 
designed  apparatus,  having  usually  a  limited 
range  of  usefulness  ;  the  determination  of 
instrumental  constants,  most  frequently  in- 
volving tedious  mathematical  approxima- 
tions, and  in  addition,  the  observations  have 
to  be  made  with  the  greatest  precision.  On 
the  other  hand,  relative  measurements  re- 
quire simpler  apparatus  and  less  skill  in 
manipulation,  besides  being,  in  most  cases, 
far  more  accurate  than  absolute  measure- 
ments. The  construction  of  material 
standards  adjusted  to  the  specified  resist- 
ance, determined  once  for  all  by  a  series 
of  absolute  measurements,  was  therefore 
decided  upon. 

Investigations  were  made  to  determine 
whether  the  absolute  unit  of  resistance 
could  be  accurately  defined  in  terms  of  the 
resistance  of  a  definite  portion  of  a  definite 


substance.  Pure  metals  in  the  solid  and 
liquid  state  and  alloys  were  studied  with 
this  end  in  view.  On  account  of  the  ex- 
cessive influence  on  the  resistance  produced 
by  small  quantities  of  impurities  in  metals 
and  by  small  variations  in  the  composition 
of  alloys  and  on  account  of  the  additional 
difficulty  of  procuring  chemically  pure 
materials,  the  choice  was  greatly  limited. 
Moreover  solids  had  to  be  rejected  on  ac- 
count of  the  marked  effect  of  physical 
changes  produced  by  drawing,  bending,  an- 
nealing, etc. 

Mercury,  already  recommended  by  Sie- 
mens, was  therefore  the  only  material  to  be 
further  considered.  Even  this  material  was 
rejected,  owing  to  large  differences  found  to 
exist  between  coils,  supposedly  adjusted  to 
agree  with  different  German  mercury  stand- 
ards, and  the  mercury  standards  constructed 
by  members  of  the  committee. 

Having  abandoned  the  above  proposi- 
tions, the  alternative  remained  of  constrnct- 
ing  material  standards  adjusted  with  refer- 
ence to  the  absolute  unit. 

A  number  of  new  alloys,  in  addition  to 
many  already  in  use,  were  made  and  inves- 
tigated. An  alloy  of  2  parts  by  weight  of 
silver  to  1  part  by  weight  of  platinum  was 
finally  selected  as  best  meeting  all  require- 
ments. A  special  form  of  resistance  stand- 
ard was  also  adopted. 

In  1863  and  1864  the  values  of  certain 
coils  were  determined  in  absolute  units  by 
one  of  the  methods  proposed  by  Weber  and 
from  these  measurements  the  B.  A.  nnit 
was  derived.  A  number  of  copies  were 
issued  gratis  by  the  Association  and  in  ad- 
,  dition  arrangements  were  made  to  furnish 
others  at  a  moderate  price.  The  B.  A. 
unit  soon  gained  universal  acceptance  in 
the  English  speaking  countries,  while  the 
Siemens  unit  still  retained  its  supremacy 
on  the  continent. 

In  1878  it  was  shown  by  Professor  Row- 
land that  the  B.  A.  unit  differed  from  its 
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assamed  value  by  more  than  one  per  cent, 
and  soon  after,  this  difference  was  substanti- 
ated by  a  number  of  other  investigators. 

In  1881  a  call  was  issued,  in  connection 
with  the  first  Paris  electrical  exhibition,  for 
an  international  electrical  congress  for  the 
purpose  of  adopting  definitions  of  the  elec- 
trical units  to  serve  as  a  basis  for  legislative 
enactments.  Numerous  mercury  standards 
had  in  the  meantime  been  constructed  and 
had  been  found  to  agree  most  satisfactorily 
with  one  another ;  moreover,  the  results  of 
a  considerable  proportion  of  the  absolute 
determinations  made  had  been  referred,  di- 
rectly or  indirectly,  to  the  Siemens  unit. 
In  view  of  this,  the  Paris  Ck)ngress  passed 
a  resolution  recommending  that  all  absolute 
determinations  in  the  future  be  expressed 
as  the  resistance  of  a  column  of  mercury 
of  stated  length,  1  sq.  mm.  in  cross  section 
at  the  temperature  of  melting  ice,  and 
that  the  0.  Q.  S.  electro-magnetic  system 
of  units  be  adopted.  The  desirability  of 
making  new  determinations  of  the  ohm  was 
nrged. 

Three  years  later  the  Congress  reassem- 
bled At  Paris  and  adopted,  106  cm.  as  the 
length  of  the  specified  column  of  mercury, 
individual  results  still  differing  by  as  much 
as  db  .6  per  cent.  The  unit  of  resistance 
thus  defined  was  called  the  legal  ohm,  but 
while  it  was  never  legalized  anywhere,  it 
nevertheless  came  into  extensive  use,  es- 
pecially in  England  and  in  America. 

Absolute  methods  were  gradually  im- 
proved, sources  of  error  were  pointed  out, 
and  eliminated  as  far  as  possible  and  ac- 
cordingly the  results  of  absolute  determi- 
nations, made  by  the  most  radically  differ- 
ent methods,  became  more  concordant. 

The  International  Electrical  Congress 
(which  met  in  Chicago  in  1893),  through 
its  Chamber  of  Delegates,  oflBcially  repre- 
senting all  the  leading  governments,  there- 
fore adopted,  as  the  unit  of  resistance,  the 
mean  of  all  the  best  determinations,  the  re- 


sistance at  0^  C.  of  a  column  of  mercury 
106.3  cm.  in  length  and  of  uniform  cross 
section  having  a  mass  of  14.4521  gm.  (equiv- 
alent to  a  cross  section  of  1  sq.  mm.,  the 
density  of  mercury  being  assumed  to  be 
13.5956).  The  unit  of  resistance  and  the 
other  electrical  units  defined  by  the  In- 
ternational Congress  were  legalized  in  the 
United  States  by  Act  of  Congress  in  1894, 
and  have  also  been  legalized  in  the  other 
countries  represented. 

It  was  generally  supposed  that  the  vari- 
ous governments  would  sooner  or  later  take 
up  the  construction  of  mercury  standards 
as  called  for  in  the  definition  since  each  had 
already  been  provided  by  the  International 
Bureau  of  Weights  and  Measures  with  the 
fundamental  standards  of  mass  and  length. 

The  Imperial  Physico-Technical  Eeichs- 
anstalt  in  Berlin  has  already  begun  this 
task  with  its  characteristic  thoroughness. 
Two  one  ohm  mercurial  standards  were 
constructed  and  later,  a  third  together  with 
a  \  and  a  two  ohm  tube.  Widely  different 
cross  sections  were  purposely  selected  to 
avoid  possible  sources  of  error.  The  cali- 
bration and  intercomparison  of  these  stand- 
ards leaves  almost  nothing  to  be  desired, 
measurements  made  by  two  different  meth- 
ods, both  yielding  the  same  results  within 
the  limits  of  experimental  error. 

Twelve  mercury  copies  were  also  con- 
structed ;  these,  together  with  7  working 
standards  of  manganin  wire,  periodically 
referred  to  the  primary  standards,  complete 
the  list. 

In  England,  on  the  other  hand,  the  B. 
A.  coils  have  still  been  retained  as  primary 
standards.  The  legal  ohm  was  defined  in 
that  country  by  the  relation,  1  Siemens  unit 
=  .9540  B.  A.  units,  and  later  the  Inter- 
national Ohm  was  defined  by  the  relation, 
1  Siemens  unit  =  .95351  B.  A.  units.  Ac- 
cording to  a  comparison  made  several  years 
ago,  1  Siemens  unit,  as  derived  from  the 
Reichsanstalt  Standards,  is  equal  to  .95341 
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B.  A.  units,  indicating  a  change  in  the  coils 
themselves,  or  in  their  assumed  relation  to 
the  Siemens  unit  or  in  both. 

Matters  have  been  still  further  compli- 
cated in  England  by  the  legalization  of  the 
resistance  of  a  coil  marked  '  Board  of  Trade 
Standard  verified  1894,'  and  adjusted  with 
reference  to  the  Cambridge  Standards,  as  the 
unit  of  resistance. 

A  still  more  radical  suggestion  was  made 
in  that  country  several  years  ago,  by  Profes- 
sor A.  Viriamu  Jones  and  Professor  W. 
E.  Ayrton,  that  each  government  adopt  a 
Lorenz  apparatus  from  which  to  derive  by 
absolute  measurements  the  unit  of  resist- 
ance. The  practical  substitution  of  an  ab- 
solute method  with  its  disadvantages  as 
pointed  out  above,  for  a  purely  relative  one 
seems  to  be  taking  a  step  or  indeed  several 
steps  backward,  but  may  be  taken  as  indi- 
cating the  lack  of  confidence  in  the  perma- 
nency of  the  B.  A.  coils. 

After  the  legalization  of  the  International 
Electrical  Units  it  became  the  imperative 
duty  of  our  government  to  provide  facili- 
ties for  the  official  verification  of  electrical 
standards  and  electrical  measuring  appa- 
ratus, especially  in  view  of  the  continually 
increasing  importance  of  the  applications  of 
electrical  energy  to  the  industral  arts.  This 
function  obviously  devolved  upon  the  Office 
of  Standard  Weights  and  Measures,  already 
equipped  for  the  verification  of  standards 
of  length,  mass,  capacity,  etc. 

Owing,  however,  to  the  limited  force  and 
to  the  still  more  limited  appropriations 
available  for  the  purchase  of  apparatus, 
practically  nothing  could  be  done  until 
July  1,  1897,  when  the  appointment  of  a 
verifier  was  authorized,  but  unfortunately 
progress  has  frequently  been  interrupted  for 
long  periods  by  the  pressure  of  routine  work. 

It  was  determined  from  the  outset  that 
it  should  be  the  aim  of  the  Office  to  provide 
facilities  for  measurements  to  any  degree  of 
accuracy  likely  to  be  set  even  by  the  most 


exacting  demands  of  modern  science.  The 
first  steps  taken  by  the  Office  consisted  in 
working  out  a  general  plan  and  providing 
the  most  needed  apparatus  and  facilities. 

STANDARDS   OF   RESISTANCE. 

To  avoid  the  delay  which  would  natur- 
ally arise  from  the  construction  of  primary 
mercury  standards,  it  was  decided  to  refer 
all  measurements  of  electrical  resistance  to 
the  mean  value  of  a  number  of  wire  coils, 
known  in  terms  of  the  best  existing  mer- 
cury standards.  The  general  excellence  of 
coils  of  the  Reichsanstalt  type,  the  extremely 
small  temperature  coefficients  and  thermo- 
electromotive  power  with  respect  to  copper 
of  manganin  and  the  permanency  of  coils 
of  that  material  as  shown  by  long  con- 
tinued observations  at  the  BeichsanstaU, 
decided  in  favor  of  standards  of  the  above 
description. 

Four  unit  coils  were  purchased  and  were 
standardized  at  the  Eeichsanstalt  where 
they  were  kept  under  observation  for  aboat 
one  month,  during  which  period  they  de- 
creased in  value  by  about  .0015%.  This, 
according  to  the  maker,  is  the  normal  be- 
havior of  the  material  which  undergoes, 
after  the  artificial  aging,  a  small  decrease 
in  resistance  followed  by  a  slow  increane. 
In  addition  to  these  coils  the  Office  poe- 
sesses  two  other  coils  of  the  same  type  pur- 
chased several  years  ago.  Periodic  inter- 
comparisons  between  the  old  coils  and  the 
new  ones  will  be  made  so  that  any  relative 
changes  will  be  made  manifest,  the  two 
hardly  having  the  same  rate  of  change. 
Two  new  manganin  coils  have  been  ordered 
and  are  also  to  be  referred  to  the  German 
Standards.  On  their  receipt,  they  will  fur- 
nish us  positive  evidence  in  regard  to  any 
changes  which  may  have  taken  place  in  the 
preliminary  standards  adopted.  The  ap- 
proximate corrections  at  any  time  can  then 
be  determined  by  simple  interpolation. 
To  fix  this  standard,  the  construction  of 
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a  Dumber  of  mercury  copies  will  also  be 
taken  up.  The  construction  of  primary 
mercury  standards,  which  is  of  funda- 
mental importance,  not  only  from  a  scien- 
tific standpoint  but  also  on  account  of  the 
legal  questions  which  will  surely  ax-ise,  will 
be  undertaken  as  soon  as  time  permits. 

The  Office  has  acquired  in  addition  to  the 
unit  coils,  standards  of  the  following  de- 
nominations : 


1. 
1. 
4. 
4. 


....2. 
....5. 
..10. 
.100. 


.Ohm 
(I 


3 1,000.... 

2 10,000... 

2 100,000... 

3 0.1. 


3 0.01.... 

3 0.001... 

3 0.0001. 


It 

K 
l( 

ti 


The  temperature  coefficients  of  these  coils 
were  first  carefully  determined,  then  the 
coils  of  the  same  denomination  were  inter- 
oompared  and  the  observations  reduced  to 
dififerences  at  20""  C. 

The  next  step  consisted  in  determining 
the  resistance  of  the  multiples  and  sub- 
multiples  in  terms  of  the  unit.  Thus,  two 
anit  coils  placed  in  series  by  means  of  a 
connecting  link  of  known  resistance  were 
compared  with  the  two  ohm  coil.  The  five 
and  ten  ohm  coils  were  similarly  evaluated 
in  terms  of  the  unit.  From  the  known  ratio 
of  a  10  ohm  coil  to  one  of  the  units,  the  step 
can  be  made  to  the  100  ohm  coils  by  means 
of  a  second  ten  ohm  coil  also  known  in 
terms  of  the  unit.  Similarly  the  values  of 
the  coils  of  still  higher  value  were  deter- 
mined and  those  of  the  sub-multiples  of  the 
nnit,  by  a  slightly  modified  method. 

THE  KETHOD   OF  COMPARISON   ADOPTED. 

The  practice  in  this  country  and  in 
England  has  been  overwhelmingly  in  favor 
of  the  Carey  Foster  method,  but  the  con- 
struction of  the  Beichsanstalt    standards, 


with  their  terminals  16  cm.  apart,  makes  the 
use  of  the  Carey  Foster  Bridge  almost  out 
of  the  question.  The  design  of  a  suitable 
bridge  capable  of  comparing  coils  of  this 
type  with  those  having  a  difierent  distance 
between  the  terminals,  introduces  still  fur- 
ther complications.  Moreover,  in  the  Carey 
Foster  method,  additional  resistances  are 
introduced  in  the  mercury  cups  of  the  com- 
mutator which  are  only  eliminated  in  a 
perfect  mechanical  construction.  Besides 
the  resistances  connecting  the  coils  to  the 
commutator,  unless  equal,  are  not  elimi- 
nated. While  the  Carey  Foster  method  is 
at  first  glance  superior  in  being  a  zero 
method,  the  Wheatstone  Kelvin  Bridge, 
more  simple  and  far  less  expensive  in 
construction,  excels  the  former  especially 
where  the  intercomparison  of  low  resistance 
standards  is  concerned,  provided  the  coils 
to  be  compared  are  first  made  nearly  equal 
by  means  of  a  shunt  of  known  value  applied 
to  the  greater.  The  value  of  the  shunt 
need  not  even  be  known  to  a  high  degree 
of  accuracy  in  case  of  fairly  well  adjusted 
coils. 

The  coils  are  connected  to  one  another 
by  copper  forgings  1.5  cm.  thick  and  2  cm. 
wide,  having  therefore  a  resistance  of  about 
0.6  micro-ohm  per  cm.  of  length,  their  ter- 
minals resting  in  mercury  cups.  To  permit 
lihe  comparison  of  coils  differing  widely  from 
the  standards,  provisions  have  been  made 
to  enable  one  of  the  coils  compared,  to  be 
placed  in  parallel  with  an  accurately  known 
coil  by  means  of  a  second  pair  of  mercury 
cups. 

The  sources  of  error  characteristic  of  the 
direct  deflection  method  are  due  to  the  fol- 
lowing causes : 

(1)  Variation  of  E.  M.  F.  of  test  bat- 
tery. 

(2)  Variation  of  galvanometer  sensibil- 
ity, due  either  to  the  variation  of  propor- 
tionality between  deflection  and  current,  or 
to  a  change  in  the  actual  sensibility. 
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These  only  affect  the  deflection  corres- 
ponding to  the  unbalanced  differences  in  the 
ratios  of  the  coils  intercompared  so  that 
even  if  the  errors  in  interpolation  should 
be  relatively  large,  the  error  in  the  ratio 
will  be  exceedingly  small.  With  the  ratios 
adjusted  by  means  of  shunts  to  within 
Tiri^vinr  ^^  equality  an  error  of  1%,  5  to  10 
times  that  actually  existing,  would  produce 
an  error  of  one  part  in  1,000,000  in  the  cal- 
culated ratio  of  the  coils  compared. 

The  Wheatstone-Kelvin  bridge  entirely 
eliminates  the  resistance  of  the  parts  con- 
necting the  lower  mercury  cups  of  these  coils 
by  means  of  shunting  a  second  ratio  coil 
across  the  resistance  to  be  eliminated,  the 
battery  contact  being  transferred  to  its 
middle  point.  The  inequality  of  the  two 
halves  of  the  ratio  coil  is  eliminated  by  its 
reversal.  The  remaining  sources  of  error  are 
possible  variable  contact  resistances  in  the 
mercury  cups  and  possible  differences  in  the 
insulation  resistances  between  them.  The 
bottoms  of  the  cups  are  accurately  surfaced 
and  these  sources  of  error  are  shown  to  have 
no  importance  by  interchanging  the  posi- 
tions of  the  two  coils  compared.  Thermo- 
electromotive  forces  are  eliminated  by  bat- 
tery reversal .  The  heating  effect  of  the  test 
current  was  shown  to  be  quite  negligible, 
less  than  yiTTyinji^TTTr  ^^^  *  current  of  .03  am- 
pere for  one  ohm  mangauin  coils,  since  a 
current  of  1  ampere  through  such  a  coil  pro- 
duces a  heating  of  the  coil  above  the  tem- 
perature of  the  petroleum  bath  in  which  the 
comparisons  are  made,  of  approximately  l^C. 

A  specimen  of  the  results  which  may  be 
obtained  under  rather  unfavorable  condi- 
tions is  given  below.  Four  one  ohm  coils 
were  intercompared  in  the  6  possible  com- 
binatious,  6  additional  measurements  being 
made  with  the  left  and  right  coils  inter, 
changed  with  the  following  results  : 

Observed     Cal.  Residuals 
L    R        Differences.   DifE.  Obs.-Cal. 

1402— 1403  =  — 3.8  X10-«ohm  —3.8    0.0 

R    L  —0.1 


1402 

L 

1402 

R 

1402 

L 

1402 

R 

1402 

L 

1403 

R 

1403 

L 

1403 

R 

1403 

L 

1404 

R 

1404 


-1403 
R 

1404: 

L 

-1404 
R 

1405 

L 
-1406 

R 

1404 

L 
-1404 

R 

1406 

L 
-1406 

R 
-1405 

L 
-1406 


:— 3.» 

—  4.6 

:  — 2.8 

—0.8 

—  1.0 
=  +  0.2 
=  —0.6 

=  +3.4 
=  +2.5 
=  +3.4 
=  +3.0 


—  3.7  —0.9 

+0.9 

—  0.8    0.0 

— a2 

—  0.2  ;+o.4 

—  0.4 
+  3.0  +0.4 

—0.5 
+  a2  +0.2 

—  0.2 


Since  resistance  comparisons  can  be  made 
to  such  a  very  high  order  of  accuracy,  to 
within  3-^%  at  least,  even  in  the  case  of 
properly  designed  .0001  ohm  standards,  all 
interested  may  assure  themselves  that 
every  effort  will  be  made  by  the  Office  to 
provide  itself  with  primary  standards  of 
reference  meeting  the  highest  scientific  re- 
quirements. 

STANDARDS   OF   BLEGTRO-HOTIVE   FORCE. 

The  unit  of  electro-motive  force,  the  volt, 
is  legally  defined  as  fj^  of  the  electro- 
motive force  of  a  Clark  Standard  cell  at 
15°  C. 

The  official  standards  of  electro-motiTe 
force  for  a  government  should  obviously  be, 
as  far  as  possible,  independent  of  any  error 
due  to  impurities  of  the  chemicals  used.  A 
large  number  of  cells  were  set  up  with  the 
purest  commercially  obtainable  materials, 
from  a  number  of  independent  soarcea. 
The  work  of  purifying  these  materials  bj 
special  methods  was  begun.  Cells  have  also 
been  set  up  with  some  of  the  purified  mate- 
rials, though  much  still  remains  to  be  done. 

The  intercomparisons  so  far  made  indi- 
cate a  most  satisfactory  agreement  of  all  the 
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oell6  on  hand,  well  within  t.^-^  % .  The  mean 
electro-motive  force  of  the  three  dozen  or 
more  cells  famishes  therefore  a  standard  of 
reference  which  may  he  relied  on  within 
this  limit.  In  addition  to  the  Clark  cells, 
a  number  of  Cadmium  cells,  having  consid- 
erable advantages  over  Clark  cells,  have 
been  set  up,  but  owing  to  lack  of  time  no 
comparisons  have  as  yet  been  made.  New 
cells  of  both  types  are  to  be  added  from 
time  to  time,  and  intercompared  with  the 
old  ones  to  determine  whether  any  observ- 
able changes  have  taken  place. 

The  relation  which  the  E.  M.  F.  of  the 
dark  cell  bears  to  that  of  the  Cadmium  cell 
will  also  be  periodically  determined,  furnish- 
ing an  additional  check  on  the  constancy  of 
the  standards  of  both  types. 

With  an  accurately  calibrated  potentio- 
meter, and  reliable  standards  of  electro- 
motive force  the  office  is  thus  prepared  to 
nndertake  the  verification  of  direct  current 
volt-meters  and  millivolt-meters. 

MEASUREMENT   OF  ELECTRIC   CURRENTS. 

A  grave  mistake  was  made  by  the  Inter- 
national Congress  in  concretely  defining  all 
three  of  the  principal  electrical  units,  the 
ohm,  volt  and  ampere,  which  are  neces- 

E 
sarily  connected  by  the  fixed  relation  C  =  ^. 

Hence  only  two  of  the  definitions  are  inde- 
pendent, the  chances  being  infinitesimal 
that  the  three  definitions  satisfy  the  relation 
between  them  on  account  of  the  relatively 
large  errors  in  the  absolute  determinations 
on  which  they  are  based.  Indeed,  it  al- 
ready seems  that  the  volt,  as  defined  in 
tenns  of  the  Clark  cell  is  in  error  by  almost 

.1%. 

Since  the  standards  of  resistance  and 
electromotive  force,  as  specified  by  the  In- 
ternational Congress,  are  certainly  repro- 
dacible  within  Yhf%y  ^^^  ^^^^  ^^  current 
intensity,  defined  as  the  current  which  will 
flow  through  a  conductor  of  unit  resistance. 


there  being  unit  difference  of  potential  be- 
tween its  terminals,  would  be  fixed  withift 
the  same  limits  of  error. 

Instead,  it  is  defined  in  terms  of  the 
electro-chemical  equivalent  of  silver.  The 
voltametric  measurement  of  a  current  is 
limited  by  the  size  of  the  apparatus  avail- 
able and  is  besides  impossible  under  ordi- 
nary circumstances  with  the  above  accuracy. 

Lord  Kayleigh  is  of  the  opinion  that  his 
determination  of  the  electro- chemical  equiv- 
alent of  silver  may  be  in  error  by  as  much 

aSyV%- 

Ketaining  for  the  present  the  legal  defi- 
nitions of  the  ohm  and  volt,  currents  may 
be  consistently  measured  by  the  fall  in  po- 
tential or  potentiometer  method,  in  terms 
of  the  specified  standards  of  reference. 

It  is  proposed  to  base  all  direct  current 
measurements  on  these  principles.  With 
suitable  low  resistance  standards  for  the 
measurement  of  heavy  currents  and  with 
the  set  of  Clark  cells  already  on  hand,  the 
Office  is  prepared  to  undertake  the  verifi- 
cation of  direct  current  ammeters  within 
the  limits  practically  set  by  the  current 
generating  apparatus  on  hand. 

To  summarize,  the  Office  is  therefore 
practically  equipped  for  the  verification  of 
following  cla>sses  of  apparatus,  viz : 

Remtance  Standards, — Coil  of  the  follow- 
ing denominations:  1,2,5,  10,  100,  1000, 
10,000  ohms. 

Low  ResistanGe  Standards  for  current  meas- 
urements of  the  following  denominations : 
0.1,  0.01,  0.001  and  0.0001  ohms. 

Eesistance  boxes. 

Potentiometers. 

Eatio  coils. 

Standards  of  Electro-motive  Force. — Clark 
standard  cells  and  other  standard  cells. 

Direct  Current  Measuring  Apparatus.  Milli- 
voltmeters  and  voltmeters  up  to  150  volts. 

Ammeters  up  to  50  amperes. 

For  the  verification  of  direct  current 
measuring   apparatus  of    even    moderate 
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range,  the  present  facilities  of  the  Office 
are  entirely  inadequate,  although  now-a- 
days  potential  differences  up  to  20,000 
volts  and  currents  of  20,000  amperes  are 
met  with  in  actual  practice. 

Provision  must  also  be  made  for  the  cali- 
bration of  Wattmeters  and  Energy  meters. 

The  verification  of  alternating  current 
measuring  apparatus  requires  further  facil- 
ities, and  in  view  of  the  ever  increasing  im- 
portance of  alternating  current  systems, 
such  facilities  should  be  provided  without 
delay. 

The  verification  of  Condensers  and  Self 
Induction  Standards  also  merits  attention. 

Another  question,  practically  related  to 
electrical  measurements,  is  the  photometry 
of  arc  and  incandescent  lamps. 

Preliminary  steps  have  already  been  taken 
by  the  American  Institute  of  Electrical  En- 
gineers, looking  forward  to  the  cooperation 
of  the  office  in  the  official  verification  of 
incandescent  lamps  as  secondary  photo- 
metric standards  to  enable  even  the  mod- 
erate consumer  to  procure  reliable  stand- 
ards at  a  reasonable  rate. 

The  measurement  of  high  and  low  tem- 
peratures will  also  be  taken  up,  a  knowledge 
of  the  exact  thermal  conditions  under  which 
certain  industrial  operations  are  conducted 
being  of  the  utmost  practical  consequence. 

There  are  two  most  reliable  electrical 
methods  based  respectively  on  the  varia- 
tions of  electrical  resistance  and  of  thermo- 
electromotive  force  with  the  temperature. 
Hence,  with  standards  of  electromotive 
force  and  resistance  available,  this  subject 
is  brought  within  easy  reach. 

No  claim  of  originality  is  made  in  what 
has  been  accomplished.  The  magnificent 
work  of  the  Physico-technical  Beichaanstalt 
at  Berlin  with  its  staff  of  scientific  and 
technical  assistants  and  in  its  almost  un- 
limited resources  has  been  of  the  greatest 
help.  It  has  set  such  a  high  standard  of 
excellence  that  it  will  require  years  for 


similar  bureaus,  which  will  surely  be  or- 
ganized by  other  governments,  to  attain. 

Fbank  a.  Wolff,  Jr. 
U.  S.  Office  of  Standard 
Weights  and  Measures. 


THE  E8TABUSRMENT  OF   A  NATIONAL 

UNIVERSITY*. 

The  sub-committee  appointed  November 
3,  1899,  beg  leave  to  submit  the  following 
report : 

The  resolution  of  reference  to  the  sub- 
committee was  as  follows : 

'*  That  a  sub-oommittee  be  requested  to  prepare  for 
oonsideratioD  by  the  fall  committee  a  detailed  plan 
by  which  students  who  have  taken  a  baocalanreato 
degree,  or  who  have  had  an  equivalent  training,  may 
have  full  and  systematic  advantage  of  the  opportuni- 
ties for  advanced  instruction  and  research  whidi  are 
now  or  may  hereafter  be  offered  by  the  Government ; 
such  a  plan  to  include  the  cooperation  with  the 
Smithsonian  Institution  of  the  universities  willing 
to  accept  a  share  of  the  responsibility  incident  thereto. 

*'  It  is  understood  that  the  financial  administration 
of  this  plan  should  be  such  that  whether  or  not  Gov- 
ernment aid  be  given,  there  shall  be  no  discouragement 
of  private  gifts  or  bequests. 

*'  It  is  understood  that  the  scope  of  this  plan  should 
be  indicated  by  the  governmental  collections  and 
establishments  which  are  now  available,  or  as  thej 
may  hereafter  be  increased  or  developed  by  the  Gov- 
ernment for  its  own  purposes.'' 

The  undersigned  members  of  the  sab- 
committee  have  been  in  active  correspon- 
dence and  conference  on  the  matters  re- 
ferred to  them.  They  have  made  several 
visits  to  Washington,  and  have  had  the 
advantage  of  hearing  the  views  of  represen- 
tative Regents  of  the  Smithsonian  Institu- 
tion and  those  of  the  directors  of  the  sci- 
entific bureaus  of  the  Government.  In 
particular,  they  have  profited  by  consulta- 
tions with  representatives  of  the  American 
Association  of  Agricultural  Colleges  and 

*  Report  of  the  sub-committee  appointed  No- 
vember 3,  1899,  to  the  Committee  of  the  National 
Educational  Association,  appointed  July  7,  1896,  to 
investigate  the  entire  subject  of  the  establishmcDt  of 
a  National  University. 
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Experiment  Stations,  which  body  has  had 
before  it  for  some  time  past  a  project  for 
the  utilization,  for  graduate  students,  of 
the  resources  of  the  Departments  at  Wash- 
ington. 

The  sub-committee  are  of  opinion  that 
the  general  plan  of  action  now  under  dis- 
cussion by  this  committee  has  secured,  and 
will  command,  the  active  support  of  the 
directors  and  administrators  of  the  Govern- 
ment's scientific  work  as  well  as  that  of  the 
educational  institutions  of  the  country.  It 
is  very  generally  accepted  as  the  best  possi- 
ble way  of  meeting  what  is  reasonable  in 
the  demand  for  the  establishment  of  a 
national  university.  The  success  of  the 
plan,  however,  will  depend  upon  the  wis- 
dom with  which  its  details  are  first  formu- 
lated and  then  administered. 

Fortunately,  the  Congress  of  the  United 
States  has  already  declared  it  to  be  the 
policy  of  the  Government  to  encourage  the 
use  of  the  scientific  collections  at  Washing- 
ton by  properly  qualified  students,  for  pur- 
poses of  research.  This  was  done  by  Joint 
Besolution,  April  12,  1892,  which  reads  as 
follows : 

Joint  resolutioii  to  enooarage  the  establiflhiuent  and 
endowment  of  institations  of  learning  at  the  national 
capital  by  defining  the  policy  of  the  Government  with 
reference  to  the  use  of  its  literary  and  scientific  col- 
lections by  students : 

Whereas,  laige  collections  illnstrative  of  the  various 
arts  and  science  and  facilitating  literary  and  scientific 
research  have  been  accumulated  by  the  action  of  Con- 
grew  through  a  series  of  years  at  the  national  capital  • 
and 

Whereas,  it  was  the  original  purpose  of  the  Govern- 
ment thereby  to  promote  research  and  the  diffusion  of 
knowledge,  and  is  now  the  settled  policy  and  present 
practice  of  those  charged  with  the  care  of  these  col- 
leetions  specially  to  encourage  students  who  devote 
their  time  to  the  investigation  and  study  of  any 
blanch  of  knowledge  by  allowing  to  them  all  proper 
use  thereof ;  and 

Whereas,  it  is  represented  that  the  enumeration  of 
these  facilities  and  the  formal  statement  of  this  policy 
will  eiHX>urage  the  establishment  and  endowment  of 
inatitutions  of  learning  at  the  seat  of  Government, 


and  promote  the  work  of  education  by  attracting  stu 
dents  to  avail  themselves  of  the  advantages  aforesaid 
under  the  direction  of  competent  instructors :    There- 
fore, 

Resolved  by  the  Senate  and  House  of  Bepreaeniativea  of 
the  United  States  of  America^  in  Congress  assembled^ 
That  the  facilities  for  research  and  illustration  in  the 
following  and  any  other  Governmental  collections 
now  existing  or  hereafter  to  be  established  in  the  city 
of  Washington  for  the  promotion  of  knowledge  shall 
be  accessible,  under  such  rules  and  restrictions  as  the 
officers  in  charge  of  each  collection  may  prescribe, 
subject  to  such  authority  as  is  now  or  may  hereafter 
be  permitted  by  law,  to  the  scientific  investigators 
and  to  students  of  any  institution  of  higher  educa- 
tion now  incorporated  or  hereafter  to  be  incorporated 
under  the  laws  of  Congress  or  of  the  District  of  Colum- 
bia, to  wit : 

One.    Of  the  Library  of  Congress. 

Two.    Of  the  National  Museum. 

Three.    Of  the  Patent  Office. 

Four.     Of  the  Bureau  of  Education. 

Five.     Of  the  Bureau  of  Ethnology. 

Six.    Of  the  Army  Medical  Museum. 

Seven.    Of  the  Department  of  Agriculture. 

Eight.     Of  the  Fish  Commission. 

Nine.    Of  the  Botanic  Gardens. 

Ten.    Of  the  Coast  and  Geodetic  Survey. 

Eleven.    Of  the  Geological  Survey. 

Twelve.    Of  the  Naval  Observatory. 

Approved,  April  12,  1892. 

The  express  purpose  of  this  joint  resolu- 
tion is  to  encourage  the  foundation  of  in- 
stitutions at  Washington  which  may  take 
advantage  of  the  collections  and  facilities 
enumerated.  This  resolution  affirms  and 
establishes  the  principle  which  must  under- 
lie any  such  plan  for  a  School  or  Bureau  of 
Research  as  this  Committee  now  has  before 

it. 

The  governmental  collections  and  estab- 
lishments having  been  declared  available 
for  research,  the  next  question  is  as  to  the 
systematic  organization  of  the  work  to  be 
carried  on  and  the  proper  oversight  of  the 
persons  engaged  in  making  investigations. 
At  this  point  certain  practical  difficulties 
must  be  met. 

These  collections  and  establishments  are 
under  widely  different  j  urisdictions.     Some 
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of  them  are  attached  to  the  Executive  De- 
partments, others  are  independent  of  any 
control  but  that  of  the  Congress.  Some  of 
them  are  adequately  equipped  and  well 
housed,  others  are  most  inadequately  pro- 
vided for.  To  wait  for  the  reorganization 
of  the  scientific  work  of  the  Government  in 
systematic  fashion,  is  to  postpone  indefi- 
nitely the  question  of  taking  advantage  of 
the  opportunites  which  the  Government  has 
to  offer.  In  the  view  of  your  sub-committee 
therefore,  it  is  essential,  in  any  plan  which 
may  now  be  adopted,  that  no  attempt  be 
made  to  alter  the  existing  status  of  the 
Government's  scientific  work ;  that  is  a  large 
undertaking,  for  which  time  and  further  ex- 
perience are  necessary.  The  conditions  at 
Washington  must  be  accepted  just  as  they 
are.  The  head  of  each  Bureau  or  Division 
which  can  offer  any  facilities  for  research, 
should  be  asked  to  state,  in  detail,  just  what 
those  facilities  are,  how  many  persons  can 
be  received,  and  under  what  limitations 
or  conditions.  It  would  be  one  of  the 
functions  of  any  administrative  officer  who 
might  be  charged  with  the  oversight  of  a 
School  or  Bureau  of  Research,  to  make  these 
facilities  known,  as  well  as  to  exercise  su- 
pervision over  the  students  who  avail  them- 
selves of  them. 

The  resolution  of  reference  contemplates 
the  active  cooperation  of  the  Smithsonian 
Institution  in  the  conduct  of  the  proposed 
School  or  Bureau.  The  attitude  of  the 
governing  board  of  the  Smithsonian  towards 
the  undertaking,  becomes  then  a  matter  of 
great  importance.  What  this  attitude  is 
we  are  able  to  learn  from  the  action  taken 
by  the  Regents  of  the  Smithsonian  Institu- 
tion at  their  annual  meeting,  held  January 
24,  1900,  upon  a  communication  from  the 
American  Association  of  Agricultural  Col- 
leges and  Experiment  Stations,  which  asked 
for  the  organization  of  a  Bureau  of  Gradu- 
ate Study  in  Washington  under  the  super- 
vision of  the  Smithsonian.     The  report  of 


the  committee  to  which  the  communication 
had  been  referred,  contained  this  language: 

^'Theoommittee  does  not  hesitate  to  express  its 
warm  and  decided  sympathy  with  the  general  par- 
pose  of  the  movement  thus  made  by  the  aseoeiated 
colleges.    The  object  sought  commends  itself  to  us 
all,  and  the  zeal  and  ability  with  which  it  has  been 
pressed  upon  oar  consideration  by  the  very  able  and 
distingnished  edncators  and  scientists  connected  with 
these  colleges  famish  ample  assurance  that  the  con- 
summation  of  the  great  and  leading  object  sought  by 
them  is  only  a  question  of  time.     The  material  al- 
ready collected  in  the  bureaus  and  departments  of 
the  government  furnishes  a  ridi  mine  of  educational 
wealth  that  will  not  be  permitted  to  remain  forever 
undeveloped.    This  material  is  now  beinf;  constantly 
enriched  by  the  most  valuable  additions  to  its  present 
enormous  wealth.     Already  it  has  invited  to  the  na- 
tional capital  many  distinguished  scientists,  anxioos 
to  avail  themtelves  of  the  superior  advantages  tiius 
offered  for  investigation  and  research. 

*'  Your  committee,  however,  is  painfully  impressed 
with  the  fact  that  the  powers  of  the  Smithsonian  In- 
stitution as  at  present  organized  are  scarcely  broad 
enough  to  embrace  the  work  proposed.  And  the  com- 
mittee is  equally  impressed  with  the  fact  that  even 
with  enlaiiged  authority  its  present  financial  condi- 
tion would  absolutely  prevent  anything  like  efficient 
and  creditable  performance  of  the  work  contemplated. 

*'It  is  well  known  to  the  members  of  this  board 
that  a  great  wealth  of  material — material  which  would 
be  of  immense  utility  in  the  successful  accomplish- 
ment of  the  purposes  indicated  by  the  associated  col- 
leges— lies  buried  in  the  crypts  and  cellars  of  the 
National  Museum. 

'  *  If  our  institution  is  unable  for  want  of  room,  as  it 
undoubtedly  is,  even  to  place  this  valuable  material  on 
exhibition  for  the  public  eyes,  and  as  little  to  arraqge 
it  for  scientific  uses,  the  problem  of  providing  halls 
for  lectures  and  meeting  the  necessary  expenditures 
incident  to  the  work  proposed  becomes  smous  and 
formidable  in  the  extreme.  Tour  committee  is  not 
prepared  to  make  definite  recommendations  to  the 
board  for  its  final  or  ultimate  action.  That  which  is 
clearly  inexpedient  to-day  may  become  not  only  ex- 
pedient but  eminently  desirable  to-morrow." 

It  is  felt  by  the  Regents  of  the  Smith- 
sonian Institution  that  their  present  powers 
are  hardly  broad  enough  to  embrace  educa- 
tional work,  and  also  that  it  is  doubtfal 
whether  the  Congress  has  power,  under  the 
Constitution,  to  appropriate  money,  raised 
by  taxation,  for  purposes  of  education.    la 
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yiew  of  the  past  construction  of  the  'general 
welfare'  clause  of  the  Ck>nstitntion,  and  in 
view  of  the  fact  that  the  Smithsonian  Insti- 
tution was  established  '  for  the  increase  and 
diffusion  of  knowledge  among  men,'  your 
sub-committee  are  unable  to  share  these 
doubts. 

At  the  same  meeting  of  the  Regents  of 
the  Smithsonian  Institution  to  which  refer- 
ence has  been  made,  Mr.  Alexander  Graham 
Bell  introduced  the  following  resolution, 
which  is  to  be  the  subject  of  consideration 
at  a  later  meeting : 

*'  In  order  to  feicilitate  the  utilization  of 
the  government  departments  for  the  pur- 
poses of  research,  in  pursuance  of  the  policy 
enunciated  by  Congress,  in  a  Joint  Eesolu- 
tion  approved  April  12,  1892  : 

Beaolwdj  That  CongresB  be  asked  to  provide  for  an 
Assirtant  Secretary  of  the  Smithsonian  Institation  in 
diani^  of  Besearch  in  the  Government  Departments, 
whose  daty  it  shall  be  to  ascertain  and  make  known 
what  fadlities  for  Research  exist  in  the  Government 
Departments,  and  arrange  with  the  heads  of  depart- 
mentB,  and  with  the  ofScers  in  chaige  of  Government 
Collections,  rules  and  regulations  under  which  suit- 
ably qualified  persons  may  have  access  to  the  Govern- 
meot  collections  for  the  purposes  of  Research,  with  due 
regard  to  the  needs  and  requirements  of  the  work  of 
the  Government ;  and  it  shall  alao  be  his  duty  to 
direct  the  researches  of  such  persons  into  lines  which 
will  promote  the  interests  of  the  government,  and  the 
development  of  the  natural  resources,  agriculture, 
manoiactures,  and  commerce  of  the  country,  and 
(generally)  promote  the  progress  of  science  and  the 
uflefal  arts,  and  the  increase  and  diffusion  of  knowl- 
edge among  men." 

Should  the  Begents  decide  to  adopt  this 
resolution,  and  should  the  Congress  act 
favorably  upon  the  request  which  it  con- 
tains, a  Bureau  of  Besearch  would  be  estab- 
lished competent  to  do  the  work  which  this 
eommittee  have  in  mind. 

In  this  way  all  of  the  ends  which  this 
committee  has  deemed  desirable,  would  be 
accomplished — save  one.  That  one  your 
8ab-committee  believe  to  be  of  the  highest 
importance.    It  is  the  co-operation  of  the 


universities  and  colleges  of  the  country  in 
carrying  on  such  systematic  research  work 
as  is  contemplated.  That  such  co-operation 
should  be  provided  for,  by  the  constitution 
of  an  advisory  board  or  in  some  other  way, 
your  sub-commtttee  deem  essential,  not 
only  in  the  interest  of  the  work  itself,  but 
also  in  that  of  the  universities  and  colleges. 
That  they  would  be  greatly  benefited  by 
the  new  stimulus  which  would  come  from 
united  effort  in  assisting  to  conduct  such 
research  work  as  is  proposed,  is  certain. 

An  alternative  plan  is  worthy  of  careful 
consideration.  This  is  to  make  the  Bureau 
of  Education,  instead  of  the  Smithsonian 
Institution,  the  administrative  center  of  the 
Bureau  of  Besearch.  To  accomplish  this 
would  involve,  perhaps,  the  long-desired 
erection  of  the  Bureau  of  Education  into  a 
separate  department,  on  a  plane  with  the 
Department  of  Labor,  and  the  provision  of 
an  appropriate  salary  for  the  Commissioner 
instead  of  the  pittance  of  $3000  now  al- 
lowed. The  executive  head  of  the  Bureau 
of  Besearch  might  then  be  an  assistant  Com- 
missioner of  Education  at  a  salary  of  $4000 
or  $4500.  One  marked  advantage  of  this 
plan  is  that  the  intellectual  outlook  of  the 
Bureau  of  Education  is  likely  to  be  broader 
than  that  of  the  Smithsonian  Institution, 
as  the  Bureau  is  in  close  touch  and  active 
correspondence  with  all  the  educational  in- 
stitutions of  the  country,  and  not  merely 
with  those  whose  main  or  sole  interest  is  in 
the  field  of  the  natural  sciences. 

If  it  is  decided  that  the  initiative  in  this 
undertaking  shall  lie  with  the  Begents  of 
the  Smithsonian  Institution,  then  your  sub- 
committee are  prepared  to  recommend  the 
following  course  of  action  : 

1.  That  the  Regents  of  the  Smithsonian  Institution 
be  requested  to  ask  the  Congress  of  the  United  States 
for  a  special  appropriation  for  the  work  of  research 
and  investigation,  to  be  conducted  under  their  super- 
vision by  persons  properly  qualified  therefor.  Such 
work  to  be  so  conducted  as  to  utilize  the  libraries, 
scientific  collections,  apparatus  and  laboratories  owned 
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by  the  United  States  and  in  charge  of  officers  of 
the  United  States,  for  investigations  and  researches, 
nnde/  regulations  to  be  prescribed  by  the  said  Re- 
gents, and  as  far  as  shall  be  mntnally  agreed  upon 
between  the  said  Regents  and  the  heads  of  the  several 
executive  departments  of  the  Government,  the  Li- 
braiian  of  Congress,  Commissioner  of  Labor,  Com- 
missioner of  Fish  and  Fisheries,  and  the  Secretary  of 
the  Sn  ithsonian  Institution,  with  a  view  of  carrying 
out  the  policy  of  Congress,  declared  in  the  Joint  Reso- 
lution of  April  12,  1892. 

2.  That  the  Regents  be  requested  to  ask  the  general 
public  for  gifts  of  money,  to  be  used  in  providing 
buildings,  laboratories,  equipment  and  endowments, 
for  purposes  of  instruction,  such  instruction  to  be 
limited  to  students  who  are  graduates  of  properly  ac- 
credited institutions,  or  those  who  are  otherwise 
properly  qualified,  it  being  understood  that  it  shall 
not  be  the  purpose  of  the  Smithsonian  Institution  to 
confer  degrees  of  any  kind  in  connection  with  such 
instruction. 

3.  TbA%  the  Regents  be  requested  to  formulate  a 
plan  for  the  appointment  of  an  Advisory  Board  ;  the 
members  of  said  Board  to  represent  the  leading  edu- 
cational institutions  of  the  country,  with  a  view  to 
securing  the  active  co-operation  of  the  colleges  and 
universities  of  the  country  in  carrying  on  this  under- 
taking. 

If,  however,  it  is  decided  that  the  Bureaa 
of  Edacation  is  the  best  administrative 
center  for  this  work,  then  we  recommend 
the  following  coarse  of  action  : 

1.  That  the  Congress  be  requested  to  erect  the  Bu- 
reau of  Education  into  an  independent  department, 
on  a  plane  with  the  Department  of  Labor,  and  to 
provide  a  salary  of  not  less  than  $5000  for  the  Com- 
missioner of  Education. 

2.  That  the  Congress  be  requested  to  provide  for 
an  Assistant  Commissioner  of  Education,  at  a  salary 
of  not  less  than  $4000,  whose  duty  it  shall  be  to 
ascertain  and  make  known  what  facilities  for  research 
exist  in  the  government  departments  and  collections 
at  Washington  ;  to  formulate,  in  connection  with  the 
heads  of  the  several  departments  and  the  officers  in 
charge  of  Oovemment  collections,  rules  and  regula- 
tions under  which  suitably  qualified  persons  may 
undertake  research  in  those  departments  and  collec- 
tions, with  a  view  to  carrying  out  the  policy  of  Con- 
gress as  declared  in  the  joint  resolution  approved 
April  12,  1892 ;  and  to  exercise  general  supervision 
over  ibe  persons  permitted  to  undertake  such  re- 
■eavbh. 

3.  That  the  Department  of  Education,  so  organ- 
ized, be  requested  to  formulate  a  plan  for  the  ap- 


pointment of  an  advisory  board,  representing  tbe  tA- 
It'ges  and  universities  of  the  country  which  receite 
aid  from  the  government  or  which  have  not  (ever 
than  25  resident  graduate  students  in  any  one  year, 
with  a  view  to  securing  the  active  co-operation  of  sooh 
colleges  and  universities  in  organizing  and  msiDtaio- 
ing  the  work  of  research  at  Washington. 

4.  That  in  accordance  with  a  plan  to  be  prepared 
and  adopted  by  the  Department  of  EdocatioD,  in 
consultation  with  such  advisory  board  or  its  execatife 
committee,  the  colleges  and  universities  of  the  coos- 
try  be  asked  to  give  credit,  toward  the  requiremeoti 
for  their  higher  degrees,  for  research  carried  oo  si 
Washington  under  the  supervision  of  the  Departmeat 
of  Education. 

Under  tbe  terms  of  either  of  the  plans 
proposed  it  is  assumed  that  the  persons  ad- 
mitted to  carry  on  research  will  be  grad- 
uates of  a  college  or  aniversity  in  good 
standing,  or  will  have  had  an  equivalent 
training. 

Such  a  bureau  of  research,  whether  it  be 
placed  under  the  care  of  the  Smithsonian 
Institution  or  under  that  of  the  Department 
of  Education — which  would  supersede  the 
existing  Bureau  of  Education — would  be  a 
source  of  strength  to  the  higher  education 
of  the  United  States  and  a  great  advantage 
to  the  Government  in  its  work  of  promot- 
ing the  progress  of  science  and  the  uneful 
arts,  and  in  applying  the  result  of  scientific 
investigation  to  the  development  of  tbe 
natural  resources  of  the  country,  of  agri- 
culture, of  manufactures,  and  of  commen*«. 

We  regret  that  our  colleague.  Dr.  J.  L. 
M.  Curry,  has,  through  absence  from  home, 
been  prevented  from  sharing  in  the  forma- 
lation  of  this  report. 

Respectfully  submitted, 
William  B.  Harper, 

Nicholas  Murray  Butleb. 

Chic  AGO.  III., 
Feb.  26,  1900. 


ASSOCIATION   OF    AMERICAN    ANATOMISTS, 

The  Association  held  it>s  twelfth  sesBion 
December  27  and  28,  1899,  at  New  Haven, 
Connecticut,  in  conjunction  with  tbe  affil- 
iated societies.     There  were  present  nine- 
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teen    members : — Blake,    Ferris,   Gerrish, 
Herrick,  Holmes,  Hrdlicka,  Huber,  Lamb, 
Mackenzie,   Mall,    Melius,    Miller,   M.   B. 
Moody,  B.  O.  Moody,  Minot,  Piersol,  Tat- 
tle, Shepherd,  and  Wilder.     New  members 
were  elected  as  follows  : — B.  Tait  Macken- 
lie,  B.  A. ,  M.D. ,  Demonstrator  of  Anatomy, 
MoQill  University,  Montreal,  Canada,  No. 
59  Metcalfe  St.,  Montreal ;  E.  Linden  Mel- 
lo8,  M.D.,  Fellow  in  Anatomy,  Johns  Hop- 
kins University,  Baltimore,  Md.,   No.    10 
East   Chase   Street,    Baltimore;    Wm.    S. 
Miller,   M.D.,  Assistant  Professor  of  Ver- 
tebrate   Anatomy,    Wisconsin  University, 
Madison,    Wisconsin,    615    Lake    Street, 
Madison;  Alexander  Primrose,   M.B.C.M. 
(Edin.),  M.B.C.S.    (Eng.),    Professor   of 
Anatomy,  University  of  Toronto,  Canada^ 
100  College  Street,  Toronto;  Richard  Dres- 
ser Small,  A.B,  M.D.,  Instructor  in  Anat- 
omy, Portland  School  for  Medical  Instruc- 
tion, 606  Congress  Street,  Portland,  Maine. 
I>r.  John  Cleland  of  Glasgow,  Scotland,  was 
elected  an  honorary  member.     Dr.  Frank 
Baker  resigned  from  the  Committee  on  An- 
atomical Nomenclature  and  Dr.  H.  B.  Fer- 
ris was  appointed  to  fill  the  vacancy.     The 
annnal  dues  were  increased  to  five  dollars. 
It  was  decided  to  meet  as  usual  with  the 
Congress  of  American  Physicians  and  Sur- 
geons this  spring.    The  Association  voted 
that  members  desiring  to  subscribe  for  the 
Journal  of  Anatomy  and  Physiology  could  do 
so  through  its  Secretary  at  net  cost  of  $5.30; 
also  that  the  titles  of  papers  to  be  read  at 
meetings  should   be  accompanied  by  ab- 
stracts of  about  150  words  each.     Officers 
for  the  ensuing  term  were  elected  : — Dr. 
George  S.   Huntington,   New  York  City, 
President;    Dr.  F.  H.    Gerrish,  Portland, 
Me.,  First  Vice-President ;  Dr.  G.  C.  Huber, 
University  of  Michigan,  Second  Vice-Presi- 
dent; Dr.  D.  8.  Lamb,  Washington,  Secre- 
tary and  Treasurer;   Dr.  C.  S.  Minot,  of 
Boston,  member  of  the  Executive  Commit- 
tee in  place  of  Dr.  Gerrish,  retired. 


It 


In  the  absence  of  Drs.  Huntington  and 
Spitzka,  the  Committee  on  Anatomical  No- 
menclature (Drs.  Gerrish,  Wilder  and  Fer- 
ris) reported  progress  and  asked  the  Associ- 
ation to  consider,  with  a  view  to  decisive 
action  at  the  next  session,  the  following 
names  for  constituents  of  the  peripheral 
nervous  system.  Where  a  single  term  is 
given  it  is  the  one  adopted  by  the  B.  N.  A., 
and  also  preferred  unanimously  by  the 
Committee.  Where  two  terms  are  used  the 
first  is  the  one  in  the  B.  N.  A.,  but  this 
does  not  imply  that  it  is  preferred  by  the 
Committee. 

Nervi  cerebralea  vd  eraniales, 

Nervi  olfactorii, 
Nervus  opticas, 

ooaloniotorios, 

trochlear  is, 

trigeminus  vel  trifaoialis, 
Nervus  ophthalmioas, 
maxillaris, 
xnaDdibalaris, 
Nervus  abduoens, 

facialis, 

ai'iisticas  vel  audi  tonus, 

glossopharyngens, 

vagas, 

aooessorins, 

hypogloesos. 

Nervi  spinales. 
Nervi  oervicales, 

Plexus  braobialis, 

Nervus  mascalocatanens, 
medianos, 
ulnaris, 
radialis. 
Nervi  thoraoales, 
*'    lumbales, 
"    sacrales, 
Nervus  cocoygens, 
Plexos  lambalis, 
saoralis, 
Nervus  iliobypogastricus, 
ilioiDguinalis, 

geDitofemoralis  (genitooruralis), 
obturatorius, 

femoralis  (cruralis  auterior), 
ischiadicus  vel  sciaticns. 
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Syfitema  nervorum  syn^thieum. 

Truuous  syrapathicus, 
Ganglia  trunci  sympathioi, 
Plexus  syrapatblci. 
Ganglia  plexuum  sympathioorum. 
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The  address  of  the  President,  Dr.  Wilder, 
waa  entitled, '  Historic,  ethical  and  practi- 
cal considerations  respecting  the  names  and 
numbers  of  the  definitive  encephalic  seg- 
ments.' There  were  presented  facts  and 
arguments  in  favor  of  maintaining  the  cus- 
tomary method  of  enumerating  the  seg- 
ments of  the  brain  beginning  with  the  most 
cephalic  or  ^anterior,'  and  in  favor  of  re- 
taining for  five  of  these  segments  the  names, 
proiencephalonf  diencephcUon,  mesencephaUm^ 
epencephalon  and  metencephalonf  which  were 
adopted  or  proposed  in  1867  by  the  editors 
of  the  seventh  edition  of  ^  Quain's  Anat- 
omy.' In  particular  it  was  shown  that  the 
replacement'  of  metencephalon  by  'myelen- 
cephalon '  for  the  last  (oblongatal)  segment, 
as  done  by  Huxley  and  in  the  B.  N.  A.,  is 
not  only  unjustifiable  on  historic  and  eth- 
ical grounds,  but  practically  objectionable 
because  it  apparently  involves  the  retention 
of  the  lengthy  and  unrelated  terms  of  the 
B.  N.  A.,  viz:  '  myelencephalon,'  *  ventric- 
ulus  quartus,'  '  tela  chorioidea  ventriculi 
quarti,'  '  plexus  chorioideus  ventriculi 
quart!,'  and  ^apertura  medialis  ventriculi 
quart!'  (foramen  Magendii),  and  the  aban- 
donment of  the  series  of  correlated  single- 
word  terms,  metencephalon,  metacoelia,  meta- 
teta^metaplexm  and  metaporus,  (The  address 
will  be  published  in  Science.) 

The  following  papers  were  read : 

Divisions  of  cranial  hones  in  man  and  animals : 
Dr.  Ales  Hrdlicka,  of  New  York  City. 
Five  classes  of  divisions  are  described 
and  demonstrated,  namely:  (1)  results  of 
fractures ;  (2)  normal,  partial  divisions  in 
definite  locations  in  the  bones  of  the  em. 
bryos  and  new-born;  (3)  anomalous  partial 
divisions  consequent  upon  the  formation  of  a 
foramen  in  the  ossifying  bone  ;  (4)  divisions 
due  to  a  retardation  of  the  union  of  any  of 
the  normal  segments  of  the  bones  ;  and  (5) 
anomalous  divisions  due  to  an  abnormal 
multiplicity  of  the  centers  of  ossification. 


Class  (2)  : — ^Two  of  the  most  prominent  and 
constant  of  such  divisions  in  man  are  the 
parietal  incisure  of  Broca,  and  a  squamooB 
suture  situated  near  the  middle  of  the  occip- 
ital border  of  the  parietal  bone  (termed  'pa- 
rietal suture '  by  the  author).  Class  (3):~ 
Bare  in  man,  so  far  as  the  bones  of  the  cra- 
nial vault  are  concerned,  but  are  oommoo 
in  the  human  superior  maxillae  in  connect 
tion  with  the  infraorbital  foramen ;  they  are 
very  frequent  in  the  parietal  and  temporal 
bones  in  mammals,  particularly  in  the  her- 
bivora.  Class  (5)  : — Occur  generally  in  the 
form  of  sutures  dividing  the  whole  bone  or 
separating  one  of  its  angles.  They  are  lia- 
ble to  be  confounded  with  the  previous  and 
are  somewhat  allied  to  the  same.  These 
divisions  are  well  known  in  the  human 
parietal;  the  author  has  the  records  of 
eighteen  new  cases,  found  principally  in 
macaques  ;  one  of  the  specimens  presented 
before  the  Association  shows  a  bilateral  di- 
vision of  the  parietal  bone  in  a  chimpanzee. 
In  lower  mammals  these  divisions  are  ex- 
tremely rare. 

A  further  contrHyution  to  the  study  of  the  tibia^ 
relative  to  its  shapes  (vide  last  yearns  Proceed- 
ings of  the  Associaiion):     Db.  Ales  Hhd- 

LICKA. 

An  effort  has  been  made  during  1899  to 
learn  the  occupations  of  the  subjects  whose 
tibias  had  been  examined.  The  returns 
show  a  great  diversity  of  occupations  and 
even  of  classes  of  occupations,  and  it  is 
plain  that  if  any  definite  conclusions  are 
to  be  reached,  the  investigations  must  ex- 
tend over  at  least  another  thousand  of 
subjects.  The  main  indications  so  far  are 
as  follows :  Inactivity  of  the  lower  extremi- 
ties favors  the  persistence  of  the  adoles- 
cent shape  of  the  tibise ;  considerable  ac- 
tivity in  the  lower  limbs  especially  if 
of  a  definite  kind,  favors  a  differentia- 
tion in  the  shape  of  the  bones.  In 
the  American   Indians  who  were  always 
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great  walkers  and  did  otherwise  compara- 
tively but  little,  types  two  and  four  of 
tibise  prevail.  lu  strong,  but  also  in  ra- 
chitic, individuals  there  is  an  inclination  to 
type  3  of  the  bones.  There  was  but  little 
occasion  to  inquire  into  the  influence  of 
heredity  on  the  shape  of  the  tibise,  never- 
theless such  influence  seems  very  probable. 

Tkt  deep  fascia:    Db.  Holmes,  University 

of  Pennsylvania. 

The  deep  fascia  is  a  firm  tense  membrane 
of  wide  extent  and  complex  function.  It 
lines  the  interior  of  the  abdomen,  protects 
the  various  orifices,  forms  ligaments  for  the 
organs  and  a  floor  for  the  pelvis,  sheathes 
vessels  and  muscles  and  binds  muscles  into 
groups,  divides  regions  into  spaces  and  sets 
off  organs  by  themselves,  so  that  differenti- 
Ation  into  fascial  compartments  means  also 
differentiation  into  function.  The  trans- 
versalis  fascia  is  a  continuation  of  the  fascia- 
lata  and  forms  a  fibrous  bag  for  the  abdo- 
men continuous  posteriorly  with  the  lumbar 
fascia.  It  is  the  real  pelvic  floor  rather 
than  the  levator  ani  muscle.  The  subdi- 
visions of  the  muscles  of  the  thigh,  leg  and 
foot,  and  of  the  axilla,  arm,  forearm  and 
hand  indicate  the  separate  office  of  each 
group.  In  the  cervical  region  the  three 
divisions  of  investing,  pretracheal,  and  pre- 
vertebral, indicate  similar  conditions ;  the 
prevertebral  layer  being  of  especial  value 
in  conserving  the  action  of  ttie  esophagus, 
larynx  and  trachea.  The  especial  object  of 
the  paper  is  to  direct  the  attention  of  the 
members  of  the  Association  to  the  greater 
importance  of  the  fascia,  and  also  to  main- 
tain that  whenever  we  find  its  distribution 
separating  the  structures,  we  may  regard  it 
as  an  indication  of  an  equal  separation  into 
a  distinct  function. 

The  facial  expression  of  fatigue  and  violent  e/- 
/ort;    De.   R.   Tait   McKenzie,   McGill 
University. 
In  fatigue,  as  observed  in  a  foot-race  of  a 


mile,  we  see  the  following  changes:  The 
lips  are  slightly  parted,  the  teeth  open, 
eyes  semi-closed,  brows  contracted,  as  in 
mental  concentration,  the  upper  half  of  the 
orbicularis  acting  with  the  corrugator  sup- 
ercilii.  As  the  race  proceeds,  the  lips  are 
drawn  down  by  the  depressors  and  up  by 
the  levator  proprius  and  zygomaticus  minor. 
The  corrugator  acts  strongly.  As  the  re- 
spiratory need  increases,  the  nostrils  are 
dilated  by  the  levator  labii  superioris 
alaeque  nasi,  accentuating  the  expression 
of  grief.  This  expression  then  passes  away 
and  the  face  becomes  apathetic,  the  mouth 
gapes  and  the  jaw  drops,  the  upper  eyelid 
tends  to  droop.  The  lowering  of  the  upper 
lid  is  counteracted  either  by  throwing  the 
head  back,  or  by  bringing  into  action  the 
occipi to- frontalis.  This  give  rise  to  an  ex- 
pression of  astonishment  in  the  upper  part  of 
the  face.  In  extreme  exhaustion  or  collapse, 
the  jaw  drops,  the  upper  lid  comes  down, 
the  face  becomes  expressionless.  When  a 
violent  effort  is  made  the  expression  comes 
more  nearly  to  correspond  to  rage. 

A  note  on  the  relation  of  the  external  carotid 
artery :  Dr.  Wm.  Keilleb,  of  Texas. 
Text-book  descriptions  of  the  relation  of 
the  external  carotid  (with  the  exception 
of  Cunningham's  description  in  his  '  Dis- 
sector's Guide')  are  incorrect:  (1)  lu 
describing  the  ramus  of  the  jaw  as  an  inter- 
nal relation  when  it  is  really  external.  .  (2) 
The  structures  described  in  text-books  as 
lying  in  front  are  really  external.  (3)  The 
statements  as  to  its  relations  to  the  parotid 
gland  are  misleading.  (4)  It  is  at  first 
anterior,  and  slightly  internal  to  the  inter- 
nal carotid,  then  winds  backwards  and  out- 
wards till  it  lies  on  its  outer  side.  (6) 
Most  of  the  structures  described  as  lying 
behind  it  are  internal. 

How  best  to  teach  analomy  to  the  third  year 
medical  students :  Dr.  Keiller. 
Brief  sketch  of  a  course  of  dissections  of 
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direct  sargical  and  medical  interest,  and 
leading  up  to  an  operative  coarse,  being  the 
third  year's  coarse  of  practical  anatomy 
at  the  University  of  Texas. 
The  anatomy  of  the  anal  region  :  Dr.  Keilleb. 
Carefal  description  of  the  relations  of  the 
levator  ani,  external  and  int<ernal  sphincter, 
the  radicles  of  the  hemorrhoidal  veins,  and 
the  bearing  of  these  facts  on  operations  for 
piles  and  on  the  pathology  of  ischiorectal 
abscess. 

On  a  hitherto  unrecognized  form  of  vertebrate 
blood  circulation  in  organs  withoui  capillaries: 
Dr.  Minot,  Boston. 

Non-development  of  the  left  heart  and  closure  of 
the  aortic  valvCy  depending  upon  an  error  in 
the  development    of  the   auricular   septum: 
Dr.  Blake,  New  York  City. 
The  child  from  which  the  specimen  was 
taken  lived   four  days.     It  presented  no 
other  abnormalities.     It  was  cyanotic  and 
died  of  cardiac  failure.     The  right  cham- 
bers of  heart,  the  pulmonary  artery  and 
ductus  arteriosus  are  very  large.     The  left 
chambers  are  very  small.     The  aortic  open- 
ing is  closed  by  a  fibrous  septum  consisting 
of  the  fused  valves.     The  ascending  aorta 
is  only  of  sufficient  caliber  to  supply  the 
coronary  arteries.     The  eustachian   valve 
is  rudimentary. 

The  valve  of  the  foramen  ovale  is  devel- 
oped in  the  right  auricle  so  that  fluids  can 
only  pass  from  the  left  to  the  right  auricle. 
This  arrangement  of  the  valve  can  be  ex- 
plained by  the  method  of  development  of 
the  auricular  septum,  as  described  by  Born 
in  rabbit  embryos,  if  we  presume  an  over- 
growth of  the  septum  secundum  and  an  in- 
sufficient development  of  the  primary  sep- 
tum. The  interest  of  the  specimen  lies  in  the 
generalization  of  the  application  of  Bern's 
theory  of  development.  The  left  ventricle 
receiving  no  blood,  the  aortic  valves  were 
kept  closed  by  back  pressure  and  fused.  No 
similar  anomalies  could  be  found  recorded. 


The  delimitation  of  the  divisions  of  the  large  tn- 
testine  according  to  intrinsic  features :  Dr. 
Oebrish. 

The  argument  made  is  that  the  segment 
variously  called  sigmoid  colon,  sigmoid 
flexure,  iliac  colon,  and  omega  flexure, 
should  include  all  of  that  part  and  only  that 
part  of  the  large  intestine,  candad  of  the 
crest  of  the  ilium,  which  has  a  mesentery. 
This  plan  would  subtract  a  little  from  the 
cephalic  portion  of  the  sigmoid  colon,  as 
generally  accepted  now,  and  would  add  to 
its  caudal  portion  making  the  rectum  be- 
gin at  the  third  sacral  vertebra. 

The  normal  capacity  of  the  human  bladder :  Ds. 

Gerrish. 

This  question  can  be  answered  by  physi- 
ologic tests  only.  The  normal  capacity  is 
not  shown  by  the  amount  of  fluid  which 
the  viscus  can  possibly  contain  without  rap- 
ture or  even  by  that  which  it  occasionally 
holds  without  appreciable  harm.  Bat  it 
can  be  determined  by  ascertaining  the 
average  amount  of  urine  secreted  in  24 
hours  and  the  average  number  of  mictari- 
tions  in  the  same  time.  By  this  method 
the  capacity  is  found  to  be  not  much  in  ex- 
cess of  250  grams  (8  oz.)  :  one-half  that 
usually  stated. 

Observations  on  sensory  nerve  fibers  in  the  vis- 
ceral nerves,  tirith  remarks  on  their  mode  of 
termination:  Dr.  Huber. 
That  relatively  large  meduUated  nerves 
end  in  the  viscera  we  know  fi*om  the  obser- 
vations of  Gaskell,  Langley  and  Edge  worth, 
and  from  the  more  recent  investigations  of 
numerous  observers  who  have  investigated 
the  sympathetic  nervous  system  or  the  in- 
nervation of  the  viscera  with  the  aid  of 
the  Golgi  or  methylin  blue  methods.  That 
these  relatively  large  meduUated  nerves 
terminate  either  in  special  end-organs,  Pa- 
cinian corpuscles,  encapsulated  nerve-end- 
ings of  Timofew,  etc.,  or  in  free  sensory 
endings,  seems  also  well  established.    The 
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writer  proposes  to  draw  attention  more  es- 
pecially to  the  free  sensory  endings  in  vis- 
cera, and  to  emphasize  the  following  points  • 

(1)  the  repeated  division  of  such  sensory 
nerves  hefore  losing  their  medullary  sheaths; 

(2)  the  relatively  large  number  of  arboriza- 
tions in  which  such  nerves  terminate ;  and 

(3)  the  fact  that  they  terminate  in  the 
mucosa  and  epithelium  lining  the  hollow 
organs  and  ducts. 

Sensory  nerve  terminations  in  the  tendons  of  the 
extrinsie  eye  rmisdes  of  the  eat :  Db.  Huber. 
Marchi,  Oiaccio  and  Sherrington  have 
shown  that  medullated  nerve  fibers  termi- 
nate in  the  tendons  of  the  extrinsic  eye 
muscles  of  a  number  of  mammals.  These 
nerves  are  looked  upon  as  sensory  nerves, 
although,  as  Sherrington  has  shown,  not 
branches  of  the  ophthalmic  division  of  the 
trigeminus.  In  the  cat  the  nerves  ending 
in  the  tendons  of  the  extrinsic  eye  muscles 
do  BO  in  terminations  which  differ  in 
structure  from  the  neuro-tendiuous  endings 
found  in  other  skeletal  muscles  of  this  ani- 
mal. The  medullary  nerves  which  termi- 
nate in  the  eye  muscles  of  the  cat  lose  their 
medullary  sheaths  just  before  reaching  their 
destination  and  end  in  a  network  of  varicose 
fibers,  which  network  surrounds  the  tendon 
fasciculi  just  distal  to  the  insertion  of  the 
muscle  fibers.  Each  tendon  fasciculus  sur- 
rounded by  such  a  plexus  is  enclosed  within 
a  thin,  closely  fitting,  fibrous  sheath. 

Comments  upon  the  figure  of  the  mescU  (median) 
aspect  of  a  human  brain  as  published  by  His 
and  reproduced  by  him  and  others:  Db. 
Wilder. 

"In  the  Archiv  fur  Anatomic  for  1893, 
Professor  His  published  a  figure  of  the 
mesal  aspect  of  an  adult  human  brain  ;  it 
was  reproduced  on  p.  76  of  the  protocols  of 
the  B.  N.  A.,  and  in  the  B.  'N.  A.  itself, 
Arehivfur  Anat,^  1896,  Suppl.  Band.,  p.  161, 
but  is  there  stated  (evidently  through  in- 
advertence) to  represent  a  fetal  brain  of  the 


third  month.  The  figure  has  been  repro- 
duced without  comment  by  Van  Gehuchten 
(second  edition)  and  Barker  ( '  The  Nervous 
System,'  1899,  Fig.  92).  Even  if  designed 
merely  as  a  diagram  in  illustration  of  its 
author's  views  of  the  definitive  segments, 
and  even  if  many  teachers  and  investiga- 
tors are  so  well  informed  as  not  to  be  mis- 
led by  its  errors  of  omission  and  commis- 
sion, certain  features  are  certain  to  cause 
serious  and  wide-spread  misapprehension. 
Twenty  such  features  were  specified.  The 
most  important  exemplify  the  general  de- 
fect of  such  figures  in  most  manuals,  viz., 
incomplete  circumscription  of  the  cavities, 
and  inadequate  demarcation  of  the  cut  sur- 
faces from  the  natural  (pial  or  endymal). 
In  these  respects  anatomists  may  well  imi- 
tate the  accuracy  of  Beichert  ('Der  Bau 
des  menschlichen  Gehirns,'  1859-61),  al- 
though his  figures  are  not  absolutely  perfect. 

If  an  ^  Isthmus  Rhombencephali '  why  not  an 
*  Isthmus  Prosencephali '  /  Db.  Stboud< 
Cornell  University. 

'^  In  the  early  fetal  brain  of  man,  the  cat, 
and  perhaps  some  other  mammals,  there  is 
a  necklike  region  just  caudad  of  the  mesen- 
cephal.  Professor  Wilhelm  His  names  this 
region  '  Isthmus  Rhombencephali,'  and  ap- 
parently regards  it  as  coordinate  with  the 
other  five  definitive  segments  recognized  by 
him  (Archiv.  fiir  Anatomic,  1893,  173-174; 
1895,  Suppl.  Bd.  '  B.  N".  A.,'  157).  But  in 
these  same  specimens,  and  in  many  of  the 
figures  published  by  His  in  the  Archiv  for 
1892  and  1893,  and  in  '  Die  Entwickelung 
des  menschlichen  Bautenhirns, '  1891,  there 
is  another  necklike  region  cephalad  of  the 
mesencephal  quite  as  distinct  and  some- 
*  times  more  so.  A  schema  of  encephalic 
segmentation  should  be  consistent,  and 
while  not  denying  the  possibility  that  one 
or  both  of  these  regions  may  represent  a 
primitive  neuromere,  it  seems  reasonable 
to  conclude  that,  taking  into  account  the 
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adult  and  developmental  conditions  in  ver- 
tebrates geperally,  probably  neither  should 
be  regarded  as  a  definitive  segment. 

Hie  bans  and  nature  of  a  schema  of  the  defini' 
Hve  encephalic  segments :  Db.  Wilder. 
"  A  satisfactory  definition  of  '  Definitive 
Encephalic  Segment'  has  not  yet  been 
framed,  but  the  best  example  is  the  Mesen- 
cephalon (crura  and  quadrigeminum).  Al- 
though developed  from  one  'vesicle,'  this 
apparently  includes  at  least  two  of  the 
'  neuromeres  or  primitive  segments.'  Many 
points  are  still  undetermined.  Some  were 
discussed  in  1897  in  '  What  is  the  Mor- 
phologic Status  of  the  Olfactory  Portion  of 
the  Brain?'  Others  are  indicated  among 
the  fifty  'Questions  as  to  the  Segmental 
Constitution  of  the  Brain';  copies  of  the 
seven  mimeographed  sheets  bearing  these 
'  questions '  were  distributed  at  the  meet- 
ing and  will  be  sent  to  those  interested. 
The  following  conclusions  are  regarded  as 
sound: — The  provisional  schema  of  the 
definitive  segments  should  be  based  upon 
adult  rather  than  developmental  conditions. 
The  definitive  segments  need  not  be  struc- 
turally or  developmentally  identical.  They 
need  not  coincide  with  either,  (a)  the 
primitive  neuromeres,  or  (6)  the  primary 
encephalic  vesicles,  (c)  the  secondary  vesi- 
cles. No  species  or  group  should  be  ig- 
nored. The  presumption  is  in  favor  of 
generalized  forms,  and  not  in  favor  of  forms 
merely  because  they  are  available  for  other 
purposes.  When  both  naturalness  and 
convenience  are  taken  into  account,  the 
best  provisional  schema  corresponds  mainly 
with  the  one  indicated  in  the  table  on  p.  29 
of  the  Proceedings  of  this  Association  for 
May,  1897." 

Is  neuron  available  oa  a  designation  of  the  een- 

tral  nervotis  system  f    Dk.  Wilder. 

"  Neuron  (from  t6  ve^)pov)  was  proposed 

by    me    in   this    sense    in    1884    (N.    Y, 

Med,  Jour.j  Aug.  2,  p.  114),  and  employed 


in  the  same  Journal,  March  28,  1886,  p. 
356  ;  in  addresses  before  the  Amer.  Nenrol. 
Assoc;  (Jimr.  Nerv.  and  Ment.  Dis.,  July, 
1885) ;    Am^.  Asso,    Adv.  Sei.  Proceedingt, 
1885,   and  in  the  second  edition  of  *  Ana- 
tomical Technology,'   1886.      It  has  been 
adopted  by  McClure,  Minot,  Waters  and 
others.     The  reasons  for  its  abandonment 
in  1889  for  neuraxis,  as  stated  in  the  Pro- 
ceedings of  this  Association  for  1895,  p.  44, 
and  Bref.  Handbook  of  Med.  Sci.,IX.,  100, 
now  seem  to  me  inadequate.     iVeuron  is  the 
basis  of  neural  (as  applied  to  aspect,  folds, 
furrow,  and  canal)  and  of  neurenteric  and 
other  compounds,  and  it  is  the  natural  cor- 
relative of  enteron  (entire  alimentary  canal) 
and  of  axon  (notochord  or  primitive  skele- 
tal axis).     Not  until  1891  did  Waldeyer 
propose  neuron  for  the  nerve-cell  and  its 
processes ;  not  until  1893  did  Shafer  apply 
it  to  the  axis-cylinder  process.    As  with 
tarsus  and  eUium  the  context  would  com- 
monly avert  confusion  between  the  macro- 
scopic   and    microscopic    significations   of 
the  word  in  a  given  case.    The  compounds 
macroneuron  and  microneuron  might  be  em- 
ployed if    necessary,  or  (as  suggested  by 
Barker,  p.  40),  the  histologic  element  might 
be  designated  by  neurdncy  as  if  from  veopmv. 
Note. — The  question  is  now  further  com- 
plicated by  Van  Gehuch ten's  adoption  of 
'  Neuraxe '  as  the  title  of  a  new  journal  of 
neurology. 

Polydactylism  and  Syndactylism:    Db.  Shep- 
herd, of  Montreal. 

Dr.  Shepherd  showed  a  series  of  skia- 
grams and  photographs  illustrating  some  of 
the  deformities  of  the  digits  which  he  had 
met  with.  The  first  case  was  that  of  a  young 
man  aged  21,  who  had  six  digits  on  each  foot 
and  hand,  and  they  were  so  arranged  that 
the  deformity  would  not  be  noticed  unless 
attention  was  especially  attracted  to 
there  was  a  gradual  diminution  in  the  size 
from  the  middle  finger  to  the  supernumer- 
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ary  little  digit  (poBtminimofl).  His  pater- 
nal greatgrandfather  had  supernumerary 
digits,  as  had  a  paternal  uncle,  and  this 
ancle's  children  had  supernumerary  digits. 
Two  of  his  own  brothers  and  two  of  his 
sisters  had  a  like  conditions  as  well  as  his 
sifllers'  and  brothers'  children.  In  another 
case  also  there  was  a  hereditary  history 
for  some  generations  on.  the  father's  side. 
Another  case  was  stated  and  the  photo- 
graphs shown  where,  in  a  man  aged  22, 
there  was  no  thumb  on  the  left  hand  and 
only  a  very  rudimentary  one  on  the  right 
hand ;  no  history  of  heredity.  Another, 
where  there  was  absence  of  the  thumb  of 
right  hand  and  a  rudimentary  little  finger 
with  absence  of  the  fifth  metacarpal  bone. 
The  father  had  a  similar  deformity.  A  re- 
markable skiagram  was  exhibited  which 
showed  a  fusion  anteriorly  of  the  proximal 
phalanges  of  the  middle  and  ring  fingers, 
and  a  complete  fusion  of  the  middle  and 
distal  phalanges  of  these  fingers;  also  a 
case  of  fusion  of  the  ring  and  middle  fingers 
of  the  right  hand  in  a  boy  age  20.  In 
neither  case  was  there  any  history  of  he- 
redity. In  the  case  of  polydactylism,  Dr. 
Shepherd  thought  some  of  the  cases  might 
be  due  to  reversion,  but  the  majority  he 
thought  were  probably  the  result  of  dichot- 
omy. D.  8.  Lamb, 

Secretary. 

SCIENTIFIC  BOOKS. 

Kongl.    Svenska  VelenskapS'Akadamiena    Sand- 
Ungar,    Bandet    81.     No.    5.      Bhopalocera 
iBthiopica.     Die  Tagfalter  des  ^thiopischen 
FauneDgebietes.       Eine    Systematisch-Geo- 
graphische  Stodie.    Chr.  Attbivillius.    Pp. 
671.      Six  chromo-lithographic   plates  con- 
taining 50  figures.     Numerous  figures  in  the 
text.     Large  4to.     Stockholm,  1898. 
Without  the  aid  which  learned  societies  are 
Bometimes  able  to  supply,  important  works, 
like  the  Bhopalocera  ^thiopica  of  Professor 
Aarivillius,  would  not  often  see  the  light.    The 
demand  for  such  treatises  is  restricted,  being 


largely  confined  to  specialists,  and  the  expense 
of  producing  them  is  necessarily  very  .great. 
For  many  years  the  learned  author  has  been 
gathering  the  material  for  his  undertaking, 
which  having  been  completed,  was  laid  before 
the  Royal  Academy  of  Sciences  in  Stockholm 
on  the  10th  of  June,  1898.  The  work  was 
issued  from  the  press  in  June  of  1 899. 

After  a  brief  introduction  the  author  defines 
the  limits  and  subdivisions  of  the  Ethiopian 
Region,  closely  following  Wallace,  Sclater  and 
others,  and  exclnding  the  regions  immediately 
bordering  upon  the  Mediterranean  from  consid- 
eration, because  the  fauna  of  the  northern 
coast-lands  is  distinctly  palsearctic,  and  includ- 
ing southern  Arabia,  the  tropical  islands,  and 
Madagascar. 

This  chapter  is  followed  by  a  bibliography  of 
the  subject,  arranged  according  to  the  political 
subdivisions  of  the  region.  The  list  of  books 
and  papers,  while  extensive,  is,  nevertheless, 
not  as  complete  as  might  be  desired,  a  number 
of  titles  having  been  apparently  overlooked  in 
preparing  the  bibliography,  although  in  most 
cases  they  are  subsequently  referred  to  in  the 
text. 

The  systematic  position  of  the  Rhopalocera 
is  next  discussed.  The  author  follows  Haase 
and  E.  Reuter  in  excluding  the  Hesperiidse 
from  the  Rhopalocera,  regarding  them  as  an 
independent  group,  the  Qrypocera^  of  equal 
value  with  the  butterflies,  and  intermediate 
between  them  and  the  moths,  or  Heterocera. 
In  this  view,  he  will  probably  find  few  fol- 
lowers, although  a  good  deal  may  be  said  in 
favor  of  such  a  procedure.  The  Hesperiid» 
are  accordingly  excluded  from  consideration  in 
the  treatise,  which  enumerates  sixteen  hundred 
and  thirteen  species  of  Rhopalocera,  in  this 
restricted  sense,  as  occurring  in  the  Ethiopian 
region.  Of  these  species  thirty-three,  or  2.04 
per  centum  of  the  whole,  also  occur  in  other 
faunal  regions.  If  we  include  the  Hesperiidse 
enumerated  by  the  present  writer  in  his  *  Syn- 
onymic Catalogue  of  the  Hesperiidse  of  Africa 
and  the  Adjacent  Islands,'  published  in  the 
Proceedings  of  the  Zoological  Society  of  London 
in  1896,  to  which  some  twenty  or  more  species, 
described  since  then  must  be  added,  we  have 
a  total  of  nineteen  hundred  and  eighty,  or,  in 
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rouDd  numbers,  two  thousand  species  of  Bho- 
palocera  in  the  usually  accepted  sense  of  the 
term  occurring  in  the  Ethiopian  region.  Further 
explorations  are  likely  to  bring  to  light  many 
species  as  yet  unknown,  and  the  student  who 
is  familiar  with  the  subject  will  see  that  this 
is  from  the  standpoint  of  the  lepidopterist  one 
of  the  richest  regions  on  the  globe,  the  number 
of  species  greatly  exceeding  that  represented 
by  the  butterfly-faunse  of  the  Palsearctic  and 
Nearctic  regions  combined.  In  extra-tropical 
North  America  there  occur  about  six  hundred 
and  fifty  species,  and  in  Europe  and  extra- 
tropical  Asia  together  not  more  than  seven 
hundred  species  all  told. 

A  chapter  is  devoted  to  terminology.  The 
author's  views  as  to  what  properly  constitutes 
a  generic  name  are  clear,  logical,  and  forcibly 
expressed.  He  rejects  as  nomina  nuda  the 
generic  terms  employed  in  Hubner's  ^Tenta- 
men,'  Billberg's  'Enumeratio,'  and  other 
''equally  worthless  publications,  which  have 
been  regarded  as  establishing  priority  for  a 
name,  although  these  names  are  unaccompanied 
by  any  description  of  the  genus,  and  are  only 
applied  to  oue,  or  at  most  several  species." 

The  bulk  of  the  work,  four  hundred  and 
sixty  three  pages,  is  taken  up  in  presenting  a 
Synonymic  Catalogue  of  the  species,  keys  to 
the  various  families,  subfamilies,  and  genera 
being  provided.  This  portion  of  the  work 
cannot  fail  to  be  exceedingly  useful  to  the 
student,  and  may  in  general  be  said  to  be  very 
well  done.  Here  and  there  errors  are  dis- 
coverable, owing  to  the  fact  that  the  author  did 
not  have  access  to  the  types  of  some  of  the 
species  which  he  enumerates.  It  is  not,  how- 
ever, the  purpose  of  the  writer  in  the  present 
brief  review  to  point  out  these  occasional 
blemishes,  as  attention  would  be  more  properly 
called  to  them  in  a  journal  specifically  devoted 
to  entomology. 

The  concluding  portion  of  the  text,  pp.  49S- 
537,  is  devoted  to  a  discussion  of  facts  relating 
to  the  distribution  of  species  in  the  various 
zo5geographical  subregions  of  the  Ethiopian 
territory,  and  the  relationship  of  the  butterfly- 
fauna  of  Africa  to  the  lepidoptera  of  other 
portions  of  the  earth,  followed  by  some  ob- 
servations upon  seasonal  dimorphism  and  pro- 


tective mimicry.  This  is  to  the  general  student 
the  most  interesting  part  of  the  entire  treatise, 
and  brings  into  light  some  highly  interesting 
facts. 

The  Ethiopian  butterfly-fauna  includes  one 
hundred  and  twenty- eight  genera,  of  which 
eighty-six,  or  nearly  68  per  cent,  are  peculiar  to 
this  region.  Of  the  forty -two  genera,  which 
occur  in  the  other  regions  of  the  earth,  eight, 
Danaitj  Pyrameis,  Libythea^  CupidOy  Eeodes 
{ChryaophanuSj  Auctoreni)^  Pieris^  CoHob,  and  Fa- 
pilio  are  more  or  less  cosmopolitan,  while  Acraea 
(sens.lat.),  Cataptilia  (sens.lat.),  and  Terias  are 
common  to  the  tropics  and  sub- tropics  of 
both]. hemispheres.  Of  the  remaining  thirty- 
one  genera  which  the  Ethiopian  region  pos- 
sesses in  common  with  other  regions,  twenty 
occur  in  the  Indo-malayan,  and  to  some  ex- 
tent also  in  the  Austro-malayan  Regions,  but 
are  altogether  wanting  in  the  Palssacrtic  re- 
gion. These  genera  are  EupUea,  Efymntoi, 
Melanitis,  Henotesia,  AteUa^  Salamis,  HypoliM' 
na8y  Kallimaf  Eurytela,  Ergolis,  Biblia,  Cyret- 
iUj  Abisara,  DeudoriXj  Hypolycxna^  SpalgU^ 
LycssneatheSj  Leptoaia,  Appiaa,  and  Eronia. 
The  genera  Yphthima^  Precis,  Charaxes,  Spin- 
dcwut,  and  Teracolm  are  Indo-malayan,  although 
they  are  represented  by  one  or  other  species  in 
the  extreme  southern  portion  of  the  Palsearctic 
Region.  Argynnis  and  Neptis  are  well  repre- 
sented in  the  Palsearctic  and  Indo-malayan 
Regions,  Pararge,  Brenthia  and  PhyUocharis  are 
to  be  classed  as  PalsBarctic  genera,  though  they 
are  represented  in  the  northernmost  portion  of 
the  Indo-malayan  Region,  and  Brenthia  is  found 
in  North  America,  and  extends  along  the  west- 
ern Cordilleras  to  the  extreme  southern  end  of 
the  continent  of  South  America.  The  only  re- 
maining genus,  Hypanartia,  is  peculiar  to  Africa 
and  the  tropical  and  subtropical  regions  of  the 
Western  Hemisphere. 

Of  the  forty- two  genera  which  Africa  pos- 
sesses in  common  with  other  regions,  all  except 
the  three  palsearctic  genera  and  Hypanartia  are 
found  in  the  Indo-malayan  region.  Whether 
they  migrated  from  Asia  into  Africa  or  from 
Africa  into  Asia  cannot  well  be  determined,  but 
that,  if  such  migration  occurred,  it  must  have 
been  at  a  time  when  climatic  and  other  condi- 
tions were  widely  different  from  what  they  now 
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are,  is  plain.  A  wide  barrier  of  sea  and  arid 
lands  devoid  of  suitable  vegetation  separates 
at  the  present  time  the  regions  in  which  these 
insects,  for  the  most  part  forest-loving,  occur. 
The  sandy  wastes  of  Arabia  and  the  rocky 
plateaus  of  Abyssinia  are  a  great  and  impass- 
able barrier,  to  say  nothing  of  the  Indian  Ocean, 
to  the  transfer  of  genera  which  frequent  the 
hot  and  dense  forests  of  tropical  West  Africa 
and  the  equally  hot  and  heavily  timbered  low- 
lands of  India  and  the  Malay  archipelago.  In 
Arabia,  the  present  dividing  region,  many  of 
these  genera  are  altogether  wanting. 

Pararge  and  Phyllociharis,  palsearctic  genera, 
may  have  entered  the  region  in  which  they 
now  occur  by  migration  along  the  Nile.     It  is 
quite  different  with  the  genus  Brenthia,  which 
occurs  isolated  upon  the  slopes  pf  Kenia,  Kili- 
manjaro,  and  Ruwenzori,   the  lofty  volcanic 
peaks  which  dominate  the  plains  of  eastern 
and  southeastern  Africa.     The  nearest  locality 
in  which  this  genus  finds  representation  at  the 
present  time  is  in  the  Alps  of  Switzerland,  the 
Himalayas  in  India,  and  the  Andean  region  of 
Patagonia.      That  the  genus  Brenthis  should 
occur  on  the  lofty  summits  of  the  East-African 
mountains  and  be  there  as  the  result  of  a  mi- 
gration  from  Switzerland,  the  Himalayas,  or 
Patagonia,  under  conditions  such  as  exist  at 
the  present  time,  is  an  untenable  hypothesis, 
which    no    student    would  venture    to  advo- 
cate.    The  occurrence  of  Hypanartia  only   in 
Africa  and  South  America,  and  the  existence  in 
Africa  of  the  genus  Orenis,  so  closely  related 
to  the  South  American  genus  Eunica,  as  scarcely 
to   be  separable    from  it,   are  facts   pointing 
strongly  to  the  existence  in  some  remote  time 
of  a  land  connection  between  the  continents  of 
Africa  and  South  America.      Correlated  with 
the  facts  as  to  the  distribution  of  these  genera 
of  butterflies  is  the  fact  that  in  the  avifauna  of 
Africa  and  South  America  we  find  the  Struthi- 
cnidsSj  or  ostriches  represented  in  both  localities, 
and  the  species  of  the  genus  RhipaaliSy  of  the 
Opuntie«Q    occurring  in    the    Cameroons    and 
Madagascar,  are  witnesses  in  the  floral  world 
to  the  ancient  bond  between  two  now  widely 
separated  continents.     To  these  facts  cited  by 
our  author  the  writer  may  add  the  fact  that  in 
the  elder  groups  of  the  arthropoda,  as  for  ex- 


ample the  Phrynidse,  similar  instances  of  the 
occurrence  of  closely  related  forms  in  Africa 
and  tropical  America  occur.  These  things  all 
go  to  confirm  the  view  which  is  coming  to  be 
generally  held  by  geologists  and  paleontologists 
upon  apparently  strong  and  sufficient  grounds, 
that  in  the  mesozoic  and  elder  tertiary,  a  union 
between  the  Eastern  and  Western  Hemispheres 
existed  by  means  of  an  Antarctic  continent, 
which  has  largely  disappeared,  but  which  at 
that  time,  in  some  way  united  Africa  and  Mada- 
gascar, and  very  probably  likewise  Australia, 
to  the  land-mass  now  known  as  South  America. 

Under  the  head  of  '  Mimicry  '  the  author 
gives  a  list  of  forty -nine  species  which  are 
mimicked  and  sixty-six  species  which  mimick 
them.  It  is  very  doubtful  whether  this  list  is 
correct  in  representing  certain  species  as  mimes, 
especially  where  a  species  of  Tericu  is  repre- 
sented as  mimicking  a  Pieri»,  or  a  Catopnilia 
the  female  of  TeraeoliLS.  The  cases  cited,  with 
which  the  present  writer  is  very  familiar,  do 
not  come  under  the  head  of '  protective  mimicry ' 
at  all,  but  fall  into  the  common  category  of 
general  resemblance  or  family  likenesses.  This 
part  of  the  work,  while  interesting,  gives  evi- 
dence of  less  care  in  preparation  and  less  famil- 
iarity with  essential  facts  than  any  other  part 
of  the  work. 

Upon  the  whole  the  student  of  African  en- 
tomology has  great  reason  to  be  grateful  to 
Professor  Aurivillius  for  having  had  the  patience 
and  zeal  to  prepare  this  monumental  volume, 
which  must  for  years  to  come  serve  as  a  key 
for  unlocking  the  treasures  of  knowledge  as  to 
the  butterfly-fauna  of  the  Dark  Continent. 

W.  J.  Holland. 
Western  University  of  Pennsylvania, 
February  24,  1900. 

Zoological  Results  based  on  Material  from  New 
Britain,  New  Guinea,  Loyalty  Islands  and 
elsewhere,  collected  during  the  years  1895, 
1896  and  1897,  by  Arthur  Willey.  Cam- 
bridge, Eng.,  the  University  Press.  4to. 
Part  III.,  May,  1899;  pp.  207-356;  plates 
XXIV.-XXXIII. 

Part  III.  of  Dr.  Willey's  *  Zoological  Results' 
opens  with  an  account  by  Gadow  of  the  varia- 
tions in  the  number  and  arrangement  of  the 
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scutes  on  the  carapace  of  the  loggerhead  turtle. 
The  material  consisted  in  part  of  twenty  speci- 
mens of  new-born  loggerheads  all  taken  from 
one  nest  in  New  Britain  and  all  showing  ab- 
normal numbers  of  scutes.  This  was  supple- 
mented by  fifty -six  other  specimens  from  various 
collections,  making  in  all  a  total  of  seventy-six 
individuals  examined.  The  typical  arrange- 
ment of  the  scutes  on  the  loggerhead  is  as  fol- 
lows :  The  chief  axis  of  the  carapace  is  covered 
by  six  median  elements ;  these  are  flanked  by 
five  pairs  of  costals  ;  and  the  edges  of  the  cara- 
pace are  bounded  by  thirteen  pairs  of  marginals. 
In  studying  the  variation  of  these  parts,  Gadow 
has  confined  his  attention  to  the  median  and 
costal  elements.  The  variations  in  these  series 
took  the  form  of  supernumerary  scutes.  Thus 
the  total  number  of  median  elements  may  rise 
from  six  to  seven  or  eight,  and  of  costal  ele- 
ments on  a  given  side  from  five,  to  six,  seven, 
or  even  eight.  In  the  costal  scutes  the  varia- 
tions were  in  some  instances  symmetrical,  in 
others  unsymmetrical.  It  will  be  observed  that 
all  these  variations  lie  above  the  normal,  and, 
as  there  is  reason  for  believing  that  primitive 
turtles  had  a  greater  number  of  scutes  than 
modern  ones,  Gadow  holds  that  these  varia- 
tions are  to  be  interpreted  as  atavistic.  Ac- 
cording to  his  belief,  the  ancestral  turtles  pos- 
sessed at  least  eight  median  and  eight  pairs  of 
costal  plates.  The  reduction  of  these  by  which 
the  condition  in  the  loggerhead  was  reached,  as 
indicated  by  the  variations  observed,  was  as 
follows  :  Of  the  original  eight  median  scutes, 
the  seventh  was  probably  the  first  to  disappear, 
followed  by  the  fifth,  thus  giving  rise  to  the 
series  of  six,  typical  for  the  loggerhead  ;  of  the 
original  eight  pairs  of  costals,  the  second  pair 
was  probably  first  lost,  then  the  fifth  and,  by 
the  fusion  of  the  seventh  and  eighth,  the  con- 
dition of  five  pairs  characteristic  for  this  species 
was  reached.  For  variations  of  this  atavistic 
kind,  Gadow,  without  further  comment,  pro- 
poses the  term  orthogenetic,  a  rather  summary 
procedure  in  our  opinion,  since  this  term  has 
already  been  extensively  employed  by  Eimer 
for  a  different  phenomenon.  More  or  less 
looseness,  however,  pervades  the  whole  paper 
and  appears  strikingly  in  the  diagrammatic 
figures  VII.  and  VIII.  (p.  217),  which,  though 


intended  to  make  the  subject  clear,  really  lead 
to  confusion  from  the  fact  that  the  system  of 
cross-hatching  adopted  is  incorrectly  used.  It 
is  to  be  regretted  that  a  little  more  care  was  not 
exercised  in  the  preparation  of  what  is  other- 
wise an  interesting  and  valuable  contribution. 

The  second  paper  in  this  part  is  by  Dr.  Willey 
himself  and  deals  with  the  South  Pacific  and 
West  Indian  Enteropneusta.  To  the  five  species 
of  these  worm-like  animals  previously  known 
from  the  region  in  which  Dr.  Willey  collected, 
three  new  species  are  added.  Two  other  new 
species  from  the  West  Indies  are  also  described. 
The  paper  contains  a  synopsis  of  the  families 
and  genera  of  the  Enteropneusta  and  a  full  de- 
scription of  the  new  species.  These  organisms 
are  of  importance  because  of  their  supposed  re- 
lation to  vertebrates,  and  the  concluding  part 
of  Willey 's  paper  deals  with  their  morphology 
from  this  standpoint.  A  comparison  of  the 
central  nervous  organs,  of  the  supporting  axis 
of  t£e  body,  of  tubules  kidney-like  in  character, 
and  of  the  gills  in  the  Enteropneusta,  the  tuni- 
cates,  and  the  vertebrates  confirm  the  belief  in 
the  natural  affinities  of  these  three  groups  of 
animals.  In  the  course  of  this  discussion  the 
author  suggests  the  novel  idea  that  the  genital 
glands  and  gill-slits  were  primarily  unlimited  in 
number  and  coextensive  in  distribution,  and  that 
the  primary  function  of  the  gill-slits  was  the 
oxygenation  of  the  genital  glands,  their  second- 
ary function  being  the  respiration  of  the  indi- 
vidual. 

The  concluding  paper  is  by  Shipley  and  deals 
with  the  five  species  of  Echinoids  collected  by 
Willey.  A  revision  of  this  group  of  worms  is 
given  together  with  an  account  of  their  geo- 
graphical distribution. 

G.  H.  Pabkes. 

Minnesota  Plant  Life.  By  Conway  MacMillan. 

Report  of  the  Survey  ;  Botanical  Series,  III. 

St.    Paul,    Minnesota,    October    80,    1899. 

Octavo,  568  pages. 

This  is  probably  the  most  remarkable  State 
report  ever  published.  The  author  has  given 
to  the  world  a  thoroughly  scientific  treatise, 
which  is  a  contribution  to  our  knowledge  of  the 
flora  of  Minnesota,  and  yet  he  has  done  so  in 
such  a  way  that,  at  the  same  time,  the  volume 
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is  one  of  the  most  popular  of  the  State  reports. 
This  fact  alone  would  mark  the  book  as  one  of 
the  most  notable  of  recent  publications,  but 
when  we  add  the  beauty  of  its  typography  and 
illustrations,  excellence  of  paper,  and  perfection 
of  printing,  so  generally  wanting  in  State 
Reports,  we  are  doubly  surprised.  It  is  en- 
couraging to  find  an  author,  who  is  an 
acknowledged  master  of  the  vocabulary  of 
technical  science,  who  here  shows  that  he  is 
equally  at  home  in  the  non-technical  presenta- 
tion of  strictly  scientific  facts  in  a  somewhat 
new  field  of  botany,  and  to  learn  that  even 
State  printing  may  be  brought  to  compete  suc- 
cessfully with  the  finest  work  done  in  private 
establishments.  This  volume  is  thus  a  distinct 
gain  along  more  than  one  line. 

The  purpose  of  the  book  cannot  be  told  bet- 
ter than  in  the  author's  own  words :  ^'  In  the 
pages  of  this  book  I  hope  to  give  the  reader  an 
idea  of  the  diversified  plant  life  which  occupies 
the  air,  the  soil  and  the  waters  of  Minnesota. 
First  of  all,  it  must  be  remembered  that  plants, 
although  passive  creatures,  are  quite  as  truly 
living  beings  as  are  the  more  active  animals. 
Just  as  men  and  women,  either  themselves  or 
their  ancestors,  have  entered  the  state  O'om 
some  other  region,  so  also  have  plants,  accord- 
ing to  the  nature  of  each,  found  their  way  and 
selected  their  abodes.  It  is  no  easy  problem  to 
determine  why  some  family  has  chosen  one 
village  rather  than  another.  This  may  have 
been  from  causes  which  are  too  subtle  or  too 
remote  for  analysis,  but  it  is  recognized  that 
people  have  not  come  to  make  their  homes 
without  some  reason  which  seemed  sufficient 
to  them  or  to  their  forefathers.  So,  too,  there 
is  always  some  reason  for  the  appearance  at  a 
particular  spot  of  one  kind  of  plant  rather  than 
another,  and  it  is  possible,  in  a  general  way, 
to  explain  the  vegetation  of  the  hills  and 
meadows  of  the  state  "  (page  1). 

Then  follow  simple  discussions  of  the  geog- 
raphy, climate  and  physical  history  of  Minne- 
sota, the  laws  of  plant  distribution,  plant 
zones,  the  forests  of  Minnesota  and  the  world, 
the  North  American  flora,  plant  wanderings 
and  migrations,  associations  between  migrating 
plants,  struggles  of  migrating  plants,  etc. 

In  speaking  of  the  number  of   species  of 


plants,  the  author  estimates  that  of  the  800,000 
now  living,  about  7500  are  probably  to  be 
found  growing  without  cultivation  in  Minne- 
sota, and  distributes  them  approximately  as 
follows:  Slime  moulds  (which  later  he  says 
are  '  more  probably  animals ')  150 ;  bacteria 
and  algse,  1000  ;  fungi  and  lichens,  8250  ;  liver- 
worts and  mosses,  500;  ferns  and  flowering 
plants,  2600. 

Thirty-seven  chapters  are  given  to  a  general 
account  of  the  vegetation  of  the  State,  under 
such  heads  as  ^  Slime  Moulds  and  Blue-green 
Algae,'  *  The  lower  sorts  of  Fungi,'  'Carrion- 
Fungi  and  Puff-balls,'  'Lichens  and  Beetle- 
fungi,'  'Mosses  and  Liverworts,'  'Ferns  and 
Water- ferns,'  '  Ground-hemlocks  and  various 
Pines,'  'Grasses  and  Sedges,'  'Poplars  and 
Willows,'  '  Roses,  Peas  and  their  Relatives,' 
'  Wintergreens  to  Chaffweeds, '  '  Peppermints 
to  Plantains,'  '  Dandelions,  Ragweeds  and 
Thistles.' 

The  remaining  chapters  (XL.  to  XLV.)  are 
devoted  to  a  general  discussion  of  the  ecological 
problems  involved  in  a  full  understanding  of 
the  flora.  One  of  these  takes  up  'Adaptations 
of  Plants  to  their  Surroundings,'  in  which  the 
several  factors.  Gravity,  Mechanical  Forces, 
Heat,  Light,  Moisture,  Electricity  and  Magne- 
tism, the  Soil  or  Substratum,  Other  Living 
Things,  and  Intra-specific  Adaptations  are  dis- 
cussed. Another  is  given  to  Hydrophytic 
Plants,  another  to  Xerophytic  Plants,  and  still 
another  to  Halophytes  and  Mesophytes.  These 
chapters,  in  spite  of  their  titles,  are  very  simply 
treated,  and  may  be  read  easily  by  any  person 
of  average  ability.  The  closing  chapters  are 
more  philosophical  and  are  devoted  to  the 
Maintenance  of  the  Plant  Individual,  and  the 
Maintenance  of  the  Plant  Species. 

The  author  has  certainly  succeeded  "  in  por- 
traying the  vegetation  of  Minnesota  as  an  as- 
semblage of  living  creatures,  as  a  world  of 
infinite  variety,  yet  with  a  fundamental  unity 
of  plan,  as  forms  linked  together  in  structure, 
function  and  adaptation,"  and  he  has  done  so 
in  language  so  simple,  and  yet  so  precise  as  to 
afford  to  us  a  new  suggestion  as  to  the  presen- 
tation of  scientific  matter  for  the  public.  There 
is  here  left  no  opportunity  for  the  shallow 
book- writer  to  take  the  author's  results  and 
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work  them  over  into  more  popular  form,  with 
the  inevitable  errors,  inaccuracies  and  misrep- 
resentations which  characterize  such  produc* 
tions.  Professor  MacMillan  has  wisely  chosen 
to  supply  his  own  popular  edition. 

Charles  E.  Besbey. 
The  University  of  Nebraska. 


SCIENTIFIC  JOURNALS  AND  ARTICLES. 

The  American  Naturalist  for  February  has  for 
its  tifrtt  article  a  paper  by  Henry  Fairfield  Os- 
born  on  *  The  Angulation  of  the  Limbs  of  Pro- 
bostiidia,  Dinocerata  and  other  Quadrupeds  in 
Adaptation  to  Weight.'  Stephen  R.  Williams 
discusses  *  The  Specific  Gravity  of  some  Fresh 
Water  Animals  in  Relation  to  their  Habits,  De- 
velopment and  Composition,'  the  conclusion 
being  that  the  movements  of  an  animal  are 
closely  related  to  its  density  and  this  in  turn  to 
its  food  habits.  Carl  H.  Eigenmann  and  George 
Daniel  Shafer  describe  *  The  Mosaic  of  Single 
and  Twin  Cones  in  the  Retina  of  Fishes, 
Thomas  H.  Montgomery  has  a  '  Note  on  the 
Genital  Organs  of  Zaitha,'  and  Maynard  M. 
Metcalf  in  *  Willey  on  the  Enteropneusta ' 
diret^s  attention  to  some  of  that  author's  far- 
reaching  theoretical  conclusions.  The  *  Synop- 
ses of  North  American  Invertebrates'  are  again 
continued,  Mary  J.  Rathbun  contributing  the 
seventh  part  on  the  Cyclometopous  or  Cancroid 
Crabs.  The  balance  of  the  number  is  occupied 
with  reviews  of  recent  literature. 

In  The  Oaprey  for  February,  Paul  Bartsch 
continues  his  ^  Birds  of  the  Road,'  and  under 
*  Esthetic  Birds '  is  given  Beccari's  account  of 
the  Gardener  Bird  of  New  Guinea.  Eugene  8. 
Rolfe  presents  *  Nesting  Notes  on  the  Waders 
of  the  Devil's  Lake  Region,'  and  W.  E.  Clyde 
Todd  has  an  excellent  article  on  *  The  Require- 
ments of  aFaunal  List,'  while  Philo  W.  Smith, 
Jr.,  describes  the  *  Nesting  of  Stephen's  Whip- 
poor-will.'  The  editor  contributes  some  valuable 
comments  on  *  The  Origin  of  the  Hawaiian 
Fauna,'  and  there  are  some  interesting  letters 
and  notes. 

The  Journal  of  the  Boston  Society  of  the  Medical 
Sciences  for  January  16th,  has  for  its  leading 
article  a  paper  by  Theobald  Smith  on  *  Varia- 
tion among  Pathogenic  Bacteria,'  a  subject  to 


which  Dr.  Smith  has  paid  particular  attention 
for  many  years.  As  he  states,  on  the  one  hand 
the  element  of  variability  has  been  overlooked, 
and  on  the  other  hand  the  tendency  to  concede 
to  bacteria  any  degree  of  variability,  has  given 
rise  to  theories  which  leave  but  little  impor- 
tance to  pathogenic  bacteria  in  the  setiology  of 
disease.  The  writer  concludes  that  since  new 
disease  germs  are  not  constantly  appearing  the 
inference  is  that  most  species  cannot  adapt 
themselves  to  a  parasitic  existence.  Mark  W. 
Richardson  has  a  note  *  On  the  Cultivation  of 
the  Typhoid  Bacillus  from  Rose  Spots' ;  £.  W. 
Taylor  describes  a  case  of  *•  Gumma  of  the  Ob- 
longata,' remarkable  for  the  location  and  size 
of  the  tumor,  and  James  H.  Wright  notes  ^  A 
Simple  Method  for  Anaerobic  Cultivation  in 
Fluid  Media.' 

A  Revue  des  revues  d^histoire  naturelle  has 
been  established  at  Paris  under  the  direction  of 
MM.  Coupin  and  de  Courdirban.  It  is  pub- 
lished bi-monthly. 

Dr.  A.  S.  Eaklb,  assistant  in  mineralogy  at 
the  University  Museum,  has  become  the  Amer- 
ican editor  for  Groth's  Zeitschrift  fUr  Krystallo- 
graphie. 

SOCIETIES  AND  ACADEMIES. 
NEW  TOBK    ACADEMY  OF  SCIENCES. 
SECTION  OF  BIOLOGY. 

At  the  meeting  of  February  12,  1900,  pre- 
sided over  by  Professor  Bashford  Dean,  the  fol- 
lowing program  was  offered : 

J.  A.  MacGregor^  'On  the  Development  of 
the  Skull  in  Ceratodus.' 

F.  B.  Sumner,  '  Kupfer's  Vesicle  in  Relation 
to  Gh»trulation  and  Concrescence.' 

G.  S.  Huntington,  'Some  Muscle  VariationB 
of  the  Pectoral  Girdle.' 

J.  H.  MacGregor  gave  a  brief  preliminary 
report  on  the  development  of  the  skull  in  Cera- 
todus, the  Australian  lung-fish.  The  research 
was  made  conjointly  with  Professor  Bashford 
Dean. 

Only  the  early  stages  of  the  chondrocraniam 
have  as  yet  been  studied  ;  but  it  is  noteworthy 
that  these  early  stages  show  even  closer  re- 
semblance to  the  amphibian  skull  than  does  the 
adult.     The  suspensorium  is  autostylic  from  the 
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firsty  and  the  unioD  of  quadrate  to  cranium  by 
aftceudiDg  and  otic  processes  is  exactly  as  in 
orodele  amphibia.  The  hyomandibular  appears 
later  than  the  body  of  the  hyoid  arch,  and  has 
no  connection  with  the  jaws.  The  trabec- 
iilas  are  widely  separated,  leaving  a  large  ven- 
tral fontanelle,  also  an  amphibian  character. 
The  palatopterygoid  bar  is  almost  entirely  sup- 
pressed. The  one  character  which  is  entirely 
fishlike  is  the  otic  capsule. 

A  summary  of  Mr.  Sumner's  paper  is  as  fol- 
lows: 

I.  The  generally  accepted  account  of  the  gas- 
trulation  in  the  Teleosts  as  proposed  first  by 
G^tte,  was  shown  to  be  incomplete,  in  so  far 
as  it  failed  to  give  a  true  account  of  the  hy- 
poblast. 

II.  A  view  of  Kupfer's  vesicle  was  main- 
tained, closely  similar  to  that  proposed  by  the 
great  morphologist  after  whom  the  structure 
has  been  named. 

III.  The  present  author  has  arrived,  on  purely 
morphological  grounds,at  a  view  of  concrescence 
identical  with  that  proposed  by  Kopsch  on  the 
basis  of  the  latest  experimental  work. 

Dr.  George  S.  Huntington's  paper  dealt  spe- 
cifically with  the  retro-clavicular  group  of  su- 
pernumerary muscles,  for  the  purpose  of  de- 
termining their  mutual  relationship  and  common 
derivation.  The  new  muscle,  here  described 
for  the  first  time,  completes  a  series  of  retro- 
clavicular  aberrant  muscles  which  represent 
difiereut  stages  in  migration  and  recession  of  the 
typical  mammalian  M-sterno-chondro-scapu- 
laris.  The  members  of  this  group  appear  there- 
fore as  myo-typical  reversions  representing  per- 
sistent portions  of  this  muscular  plane,  with 
secondary  skeletal  attachments  depending  upon 
the  degree  of  recession. 

Francis  E.  Lloyd, 

Secretary, 

SECTION  OF  GEOLOGY  AND  MINERALOGY. 

At  the  meeting  of  February  19,  1900,  with 
Mr.  G.  F.  Kunz  in  the  chair,  there  were  sixteen 
persons  present. 

Professor  B.  £.  Dodge  announced  the  death 
of  Dr.  Hans  Bruno  Geinitz  on  December  80, 
1899.  He  also  stated  that  Professor  J.  J.  Ste- 
venson had  been  appointed  by  the  Council  of  the 


Academy  as  delegate  to  the  coming  meeting  of 
the  International  Geological  Congress,  and  that 
the  Council  had  voted  to  become  a  subscriber 
to  the  fund  of  that  Congress. 

The  Chairman  briefly  discussed  the  character 
and  work  of  Dr.  Geinitz,  and,  on  motion,  Pro- 
fessor Stevenson  was  appointed  a  committee 
to  prepare  a  minute  on  this  great  loss  to  the 
Academy  and  to  science. 

The  following  specimens  were  exhibited  by 
the  Chairman : 

Corundum  from  Raglan  Township,  Ontario, 
Canada. 

Variously  colored  sapphires  from  a  new  lo- 
cality, Clear  Creek,  Granite  county,  Montana. 

Corundum  from  a  serpentine  dike  at  a  new 
locality.  Corundum  Hill,  Plumas  county,  Cali- 
fornia. 

The  regular  paper  of  the  evening  was  then 
read  by  Dr.  Henry  S.  Washington,  illustrated 
by  diagrams  and  specimens  : 

*  The  Igneous  Complex  of  Magnet  Cove, 
Arkansas.'  The  structure  of  the  complex  is 
described  and,  from  the  evidence  of  the  form  of 
the  area,  the  relations  to  the  surrounding  shales,, 
the  presence  of  an  overlying  zone  of  metamor- 
phosed rock,  the  arrangement  of,  and  the  serial 
petrographical  and  chemical  characters  of  the 
main  rock  types,  with  other  minor  points,  the 
conclusion  is  drawn  that  the  igneous  complex 
is  probably  a  laccolith,  and  certainly  a  unit ;. 
and  that  the  main  component  abyssal  rocks  are 
not  due  to  successive  injections,  as  was  sug- 
gested by  J.  F.  Williams,  but  are  the  result  of  a 
differentiation  in  9Uu  of  the  mass  of  magna. 

The  main  rock  types  are  described,  some 
new  analyses  being  given,  and  they  are  shown 
to  form  a  regularly  graded  series  of  interesting 
rocks,  ranging  from  basic  jacupirangite,  through 
biotite-ij elite,  typical  ij elite,  shonkinitic  syenite 
and  leucite-syenite,  to  foyaite.  This  serial, 
and  common  genetic  character  is  shown  both 
mineralogically  and  chemically.  It  is  probable 
that  the  dikes  of  tinguaite  and  nepheline- 
porphyry  are  aschistic,  while  those  of  monchi- 
quitio  rocks  are  diaschistic. 

The  arrangement  of  the  abyssal  rocks  is 
shown  to  differ  radically  from  most  other  cases 
of  differentiated  laccolithic  masses  and  dikes^ 
in  that  there  is  progressive  increase  in  acidity 
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toward  the  periphery.  One  or  two  other  iu- 
atances  of  this  are  mentioned,  the  most  closely 
analogous  being  the  laccolith  at  Umptek  in  Kola 
(Finland). 

An  explanation  of  this  is  given,  based  on  a 
process  of  fractional  crystallization  or  freezing 
of  the  magma,  and  the  idea  applied  to  other 
cases.  It  is  suggested  that  the  laccoliths  and 
similar  magnetic  masses,  which  have  been 
studied,  may  be  referred  to  three  distinct  types, 
the  differences  between  which  would  be  satis- 
factorily accounted  for  by  the  hypothesis. 

In  the  ensuing  discussion  Dr.  Washington 
pointed  out  that  the  specimens  of  the  rocks 
represented  by  his  analysis  had  not  been  selected 
in  a  radial  line,  but  at  various  directions  at  in- 
creasing distances  from  the  central  mass  of 
basic  constitution.  ^^^^^  ^  j^^^ 

Secretary  of  Section, 

TOBREY  BOTANICAL  CLUB. 

At  the  meeting  of  January  81,  1900,  six  new 
members  were  elected. 

The  scientific  program  consisted  of  a  paper 
on  the  cultivation  of  palms,  by  Mr.  Henry  A. 
Siebrecht.  After  a  general  discussion  of  the 
palms  as  a  botanical  group,  and  of  the  various 
types  represented  in  tropical  regions,  a  full  and 
interesting  account  was  given  of  their  cultiva- 
tion in  conservatories  and  as  house  plants,  with 
valuable  suggestions  for  their  treatment  and 
care  in  the  household.  The  characters  of  vari- 
ous species  suitable  for  cultivation  indoors  were 
given,  especially  of  the  genera  (Jocob,  Kentia^ 
PhceniXy  Areca^  Caryota,  Licula  and  Thrinaz,  of 
which  fine  illustrations  were  shown  from  Mr. 
Siebrecht's  nurseries.  Among  these  were  Cocos 
Weddellianay  Fhcenix  Canarienais,  P.  Bupicola^ 
Areca  lutescens  and  lAcucda  grandis.  An  account 
of  Mr.  Siebrecht' s  extensive  nurseries  in  the 
tropical  regions  of  Trinidad  was  afterwards 
added  by  request  of  some  of  the  members. 

Discussion  followed  by  Mr.  Henshaw,  Mr. 
Lighthipe  and  Dr.  Rusby. 

L.  M.  Underwood, 
Secretary  pro,  tern, 

PHILOSOPHICAL    SOCIETY  OF  WASHINGTON. 

The  513th  meeting  of  the  Society  was  held 
at  the  Cosmos  Club  on  February  17th.     Pro- 


fessor T.  J.  J.  See,  of  the  Naval  Observatory, 
on  behalf  of  the  committee  on  Mathematical 
Science,  presented  a  brief  report  on  the  prog- 
ress of  Theoretical  Astronomy  during  1899. 
Attention  was  drawn  to  the  completion  of 
if.  Poincari's  Mkhodes  wmveUe  de  la  mi- 
canique^  a  work  of  the  highest  theoretical 
interest,  and  promising  important  practical  ex- 
tension in  certain  directions.  It  seemed  prob- 
able that  the  methods  depending  on  periodic 
solutions  will  be  of  much  greater  use  in  con- 
nection with  the  theories  of  stability  and  limits 
of  variations,  than  in  the  practical  construction 
of  tables. 

The  progress  of  the  Lunar  Theory  in  the 
hands  of  Professor  E.  W.  Brown  was  noted, 
and  attention  was  drawn  to  the  necessity  for  a 
practical  test  of  the  theory  in  the  way  of  the 
construction  of  new  tables  for  the  Moon.  The 
speaker,  thought  the  Nautical  Almanac  Office 
might  take  up  the  Lunar  Theory  in  the  near 
future  as  one  of  its  principal  lines  of  work. 

The  report  noted  the  progress  of  Professor 
Eichelberger's  researches  on  the  tables  of  the 
Watson  Asteroids,  and  Professor  Stone's  re- 
searches on  the  theory  of  the  perturbation  of 
Hyperion.  Attention  was  also  called  to  Pro- 
fessor Brown's  researches  on  the  satellite  of 
Neptune,  which  enabled  him  to  deduce  the 
oblateness  of  the  planet  from  its  perturbative 
effect  on  the  motion  of  the  Satellite. 

Professor  See  referred  to  his  own  researches 
on  the  Sun's  heat,  recently  published  by  the 
Academy  of  Science  of  St.  Louis,  and  said  be 
had  some  investigations  in  progress  which 
would  give  more  accurate  theories  of  the  den- 
sities and  moments  of  inertia  of  the  planets. 
In  conclusion  it  was  pointed  out  that  if  no  dis- 
covery of  an  especially  striking  character  had 
been  made  during  the  past  year,  it  was  apparent 
that  the  progress  was  steady  and  continuous, 
and  touched  some  of  the  most  delicate  problems 
of  the  heavens. 

Mr.  Henry  Farquhar  read  a  paper  on  the 
'  Formation  of  a  table  of  nth  powers  by  means 
of  their  successive  differences. '  A  rule  was  given 
and  demonstrated  for  calculating  any  power  of 
the  natural  series  of  numbers  from  0  upwards, 
by  simple  addition,  combined  with  multiplica- 
tion by  factors  in  no  case  exceeding  the  index 
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of  the  power.  The  first  number  in  the  series 
of  first  differences  is  always  1  ;  the  first  in  that 
of  the  second  diff*erences  the  difference  be- 
tween 2« —  1,  and  1  or  2** — 2  ;  while  the  third 
series  is  evidently  headed  by  3**  —  3  •  2»  +  3,  the 
fourth  by  4"  — 4-3"-|-  6  •2«  — 4,  and  the  q"»by 

3"  -9{ff-l)"  -f  ^^F^\9-2)» 


g(g~l)(g--2) 
2   3 


(ff— 3r  + 


The  derivation  of  these  numbers  for  the  nth 
power  from  similar  numbers  for  the  n  —  1th 
power  is  very  simple,  since 

«--g{g-i)*-f^^^^g-2)- = 

+  ^^Ag-2)-i-...+ 

(«-l)*-^-(g-l)  (9-2)»-»+  •  •  •] 

The  table  below  shows  the  succession  of  lead- 
ing differences  for  each  power  as  far  as  the  fifth  ; 
figures  in  the  column  to  the  left  denoting 
powers,  and  each  number  in  the  body  of  the 
table  being  the  sum  of  that  immediately  above 
it  and  that  immediately  to  the  left  of  the  latter, 
multiplied  by  the  factor  at  the  head  of  its 
column.  The  calculation  of  a  table  of  fourth 
powers  is  also  indicated  to  the  right ;  the  num- 
bers at  the  top  being  taken  from  the  preceding 
table,  and  each  of  the  rest  being  the  sum  of 
that  immediately  above  it  and  that  immediately 
to  the  right  of  the  latter.  The  number  24,  in 
the  last  column,  is  a  constant  additive  to  the 
column  preceding.  The  successive  fourth 
powers  appear  in  the  left-hand  column  of  the 
calculation. 


1    2 


11     ...       . 

<v  .  .  . 

6      6.. 
4  1  14    36    24 
611  30  150  240  120 


2;.l 
31 


1 
2 
3 
4 
5 
6 


1     14    36  24 
1     16    50    60    . 
16    65  110    84    . 
81  175  194  108 
256  369  302 
626  671 
1296 


A  paper  by  Mr.  J.  R.  Eastman  on  the  <  Treat- 
ment of  Befiection  Observations  at  Greenwich 
Observatory,'  announced  for  the  evening,  was 
not  read  on  account  of  the  unavoidable  absence 
of  the  author.  E.  D.  Preston, 

Secretary, 


GEOLOOICAL  SOCIETY  OF  WASHINGTON. 

The  98th  regular  meeting  was  held  at  the 
Cosmos  Club,  February  28,  1900. 

Under  informal  communications  Mr.  G.  K. 
Gilbert  called  attention  to  the  peculiar  level 
character  of  the  ledges  of  rock  crossing  the  bed 
of  the  Potomac,  just  above  Harpers  Ferry,  and 
also  in  the  bed  of  the  Columbia  river,  near  the 
mouth  of  the  Umatilla.  It  was  suggested  that 
subaerial  disintegration  is  effective  in  reducing, 
to  approximately  the  water  level,  those  por- 
tions of  the  rocky  bed  which  are  not  ordinarily 
covered  with  water. 

On  the  regular  program  Mr.  W  J  McGee 
presented  a  paper  on  ^  The  Gulf  of  California 
as  an  Evidence  of  Marine  Erosion.'  It  was 
shown  that  the  powerful  tides  of  the  Gulf,  aided 
by  frequent  gales,  are  the  cause  of  vigorous 
marine  erosion  where  the  tidal  currents  are 
constricted  by  the  islands  Tiburon,  Esteban, 
and  San  Lorenzo.  The  erosion  results  in  sub- 
marine terraces,  up  to  a  mile  in  width,  covered 
with  shallow  water,  and  backed  by  precipitous 
coastal  cliffs.  At  the  outer  edges  of  these 
terraces  there  is  a  rapid  descent  into  deep 
water. 

A  discussion  on  '•  The  Conditions  of  Forma- 
tion of  Conglomerates,  and  Criteria  for  dis- 
tinguishing between  Lacustrine  and  Fluviatile 
Beds,'  was  introduced  by  a  paper  from  Pro- 
fessor W.  M.  Davis,  briefly  summarizing  the 
criteria  available  for  discriminating  the  two 
classes  of  deposits,  and  suggesting  that  the 
term  continental  proposed  by  Penck,  should  be 
used  in  those  cases  where  it  is  not  possible  to 
determine  whether  a  given  deposit  is  lacustrine 
or  fluviatile. 

Mr.  G.  K.  Gilbert  followed  with  a  short* 
analysis  of  the  conditions  governing  the  forma- 
tion of  conglomerates.  The  dominant  agencies 
are  littoral  and  fluviatile.  Hence  the  presence 
of  conglomerates,  in  the  absence  of  contrary 
evidence,  indicates  stream  or  shore  action. 
The  formations  of  Lake  Bonneville  and  the 
superficial  deposits  of  the  Great  Plains  were 
determined  as  lacustrine  and  fluviatile  respect- 
ively, not  from  the  internal  evidence  of  the 
deposits,  but  on  physiographic  grounds. 

Mr.  S.  F.  Emmons,  referring  especially  to 
the  regions  covered  by  the  Fortieth  Parallel 
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Survey  I  stated  that  a  fluviatile  origin  for  the 
tertiary  beds  of  the  west  was  not  considered, 
because  their  lacustrine  nature  was  indicated 
by  physiographic  evidence. 

Mr.  Whitman  Cross  cited  Blanford's  descrip- 
tion, published  in  1879,  of  the  Gondw&na  beds 
in  India,  and  pointed  out  that  the  conclusion, 
then  announced,  as  to  the  probable  origin  of 
these  and  other  beds  in  India  had  probably  been 
overlooked  by  geologists  quite  generally.  The 
same  criteria  applied  to  the  tertiary  and 
mesozoic  beds  of  the  Rocky  Mountain  region 
would  lead  to  the  conclusion  that  many  of 
them  were  of  fluviatile  origin.  Mr.  Cross,  how- 
ever, questioned  the  value  of  the  criteria  em- 
ployed by  Blanford,  Penck  and  Davis,  and 
would  give  most  weight  at  present  to  the  ex- 
tent and  distribution  of  the  formations  in 
question,  and  their  relation  to  continental 
areas. 

Mr.  Bailey  Willis  remarked  that  he  had  been 
in  the  habit  of  reasoning  back  from  conglom- 
erates in  order  to  reconstruct  former  physio- 
graphic conditions.  Thus  the  conglomerate  of 
the  Puget  Sound  Basin,  covering  perhaps  10,- 
000  square  miles,  was  formed  by  glacial  streams 
in  Pleistocene  time.  The  Pliocene  conglom- 
erates of  California  are  delta  deposits  and  are 
associated  with  uplift.  The  Eocene  conglom- 
erate of  Washington  State  was  laid  down  at  the 
foot  of  steep  bluffs  of  granite.  The  Pottsville 
conglomerate,  composed  almost  wholly  of  re- 
sidual quartz  and  widely  distributed,  can  have 
been  derived  only  from  a  coastal  plain  where 
it  had  been  concentrated  by  marine  action,  and 
thence  distributed  by  marine  or  fluviatile  cur- 
rents. 

Mr.  G.  F.  Becker  pointed  out  that  a  lakejwas 
often  only  an  expanded  river  and  suggested 
that  a  more  useful  distinction  than  that  between 
lacustrine  and  fluviatile  deposits,  would  be  one 
between  materials  laid  down  in  rapidly  moving 
and  in  comparatively  still  water.  Deposits  laid 
down  by  streams  have  their  particles  imbricated 
in  one  dominant  direction.  Beach  deposits  are 
capriciously  imbricated  and  their  pebbles  are 
asymmetric. 

F.  L.  Bansome, 
David  White, 

SecretaricB, 


BIOLOGICAL  BOCIETY  OF  WASHINGTON. 

The  319th  meeting  was  held  on  Saturday 
evening,  February  24th.      W.  A.  Orton  spoke 
of  '  The  Sap  Flow  of  the  Maple  in  Spring,'  de- 
scribing a  series  of  experiments  undertaken 
with  a  view  of  ascertaining  the  cause  of  the 
the  phenomenon.  The  results  showed  that  it  was 
due  to  plant  physics  rather  than  plant  physi- 
ology, and  had  a  direct  relation  to  temperature, 
the  sap  being  expelled  by  the  expansion,  caosed 
by  warmth,  of  the  gas  contained  in  the  wood 
cells.     M.   B.    Waite    described    'The   Peach 
Orchards  of  Michigan,'  stating  that  they  were 
located  on  the  eastern  shore  of  Lake  Michigan, 
this  body  of  water  having  the  effect  of  mitigat- 
ing the  temperature  of  the  region.     Most  of  the 
farms,  the  speaker  stated,  were  comparatively 
small,  running  from  fifty  to  eighty  acres  in 
size,  but  owing  to  the  methods  of  cultivation 
they  yielded  a  good  profit.     Various  methods 
of  cultivation  were  discussed  and  the  speaker 
touched  briefly  upon  the  disease  of  the  peach 
known  as  Mittle  peach.'     Both  papers  were 

illustrated  by  lantern  slides. 

F.  A.  Lucas. 


DISCUSSION  AND  CORRESPONDENCE. 
INFINITESIMALS. 

To  THE  Editor  op  Science  :  Will  you  kindly 
accord  me  space  for  a  few  remarks  about  Infinity 
and  Continuity  which  I  seem  called  upon  to 
make  by  several  notes  to  Professor  Royce's 
Supplementary  Essay  in  his  strong  work  *  The 
World  and  the  Individual '?  I  must  confess  that 
I  am  hardly  prepared  to  discuss  the  subject  as  I 
ought  to  be,  since  I  have  never  had  an  oppor- 
tunity sufficiently  to  examine  the  two  small 
books  by  Dedekind,  nor  two  memoirs  by  Can- 
tor, that  have  appeared  since  those  contained 
in  the  second  volume  of  the  Acta  MdthemaUca, 
I  cannot  even  refer  to  Schroder's  Logic. 

1.  There  has-  been  some  question  whether 
Dedekind' s  definition  of  an  infinite  collection 
or  that  which  results  from  negativing  my 
definition  of  a  finite  collection  is  the  best.  It 
seems  to  me  that  two  definitions  of  the  same 
conception,  not  subject  to  any  conditions,  as  a 
figure  in  space,  for  example,  is  subject  to  geo- 
metrical conditions,  must  be  substantially  the 
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same.     I  pointed  out  {Am.  Joum,  Math,  lY.  86, 
bat  whether  I  first  made  the  suggestion  or  not  I 
do  not  know)  that  a  finite  collection  differs  from 
an  infinite  collection  in  nothing  else  than  that 
the  syllogism  of  transposed  quality  is  appli- 
cable to   it  (and  hy  the  consequences  of  this 
logical  property).     For  that  reason,  the  char- 
acter of  being  finite  seemed  to  me  a  positive  ex- 
tra determination  which  an  infinite  collection 
does  not  possess.     Dr.  Dedekind  defines  an  in- 
finite collection  as  one  of  which  every  echter 
neil  is  similar  to  the  whole  collection.     It  ob- 
viously would  not  do  to  say  a  part,  simply,  for 
every  collection,  even  if  it  be  infinite,  is  com- 
posed of  individuals ;  and  these  individuals  are 
parts  of  it,  difiering  from  the  whole  in  being 
indivisible.    Now  I  do  not  believe  that  it  is  pos- 
sible to  define  an  echter  Theil  without  substan- 
tially coming  to  my  definition.     But,  however 
that  may  be,  Dedekind's  definition  is  not  of  the 
kind  of  which  I  was  in  search.     I  sought  to  de- 
fine a  finite  collection  in  logical  terms.      But  a 
'  part,'  in  its  mathematical,  or  collective,  sense, 
is  not  a  logical  term,  and  itself  requires  defini- 
tion. 

2.  Professor  Royce  remarks  that  my  opinion 
that  differentials  may  quite  logically  be  con- 
sidered as  true  infinitesimals,  if  we  like,  is 
shared  by  no  mathematician  ^  outside  of  Italy, ^ 
As  a  logician,  I  am  more  comforted  by  cor- 
roboration in  the  clear  mental  atmosphere  of 
Italy  than  I  could  be  by  any  seconding  from  a 
tobacco-clouded  and  bemused  land  (if  any  such 
there  be)  where  no  philosophical  eccentricity 
misses  its  champion,  but  where  sane  logic  has 
not  found  favor.  Meantime,  I  beg  leave  briefly 
to  submit  certain  reasons  for  my  opinion. 

In  the  first  place,  I  proved  in  January,  1897, 
in  an  article  in  the  Monist  (VII.  215),  that  the 
multitude  of  possible  collections  of  members  of 
any  given  collection  whatever  is  greater  than  the 
multitude  of  the  latter  collection  itself.  That 
demonstration  is  so  simple,  that,  with  your  per- 
mission, I  will  here  repeat  it.  If  there  be  any 
collection  as  great  as  the  multitude  of  possible 
collections  of  its  members,  let  the  members  of  one 
such  collection  be  called  the  ^'s.  Then,  by  Can- 
tor's definition  of  the  relation  of  multitude,  there 
must  be  some  possible  relation,  r,  such  that 
every  possible  collection  of  ^'s  is  r  to  some  A^ 


while  no  two  possible  collections  of  ^'s  are  r  to 
the  same  A.  But  now  I  will  define  a  certain 
possible  collection  of  ^'s,  which  I  will  call  the 
collection  of  ^'s,  as  follows  :  Whatever  A  there 
may  be  that  is  not  included  in  any  collection 
of  ^'s  that  is  r  to  it,  shall  be  included  in  the 
collection  of  ^'s,  and  whatever  A  there  may  be 
that  is  included  in  a  collection  of  A^s  that  is  r 
to  it,  shall  not  be  included  in  the  collection  of 
B^s,  If  there  is  any  A  to  which  no  collection  of 
^'s  stands  in  the  relation  r,  I  do  not  care 
whether  it  is  included  among  the  ^'s  or  not. 
Now  I  say  the  collection  of  ^'s  is  not  in  the  re- 
lation r  to  any  A.  'For  every  A  is  either  an  A  to 
which  no  collection  of  ^'s  stands  in  the  relation 
r,  or  it  is  included  in  a  collection  of  A^a  that  is 
r  to  it,  or  it  is  excluded  from  every  collection  of 
^'s  that  is  r  to  it.  Now  the  collection  of  B^b, 
being  a  collection  of  ^'s,  is  not  r  to  any  A  to 
which  no  collection  of  ^'s  is  r;  and  it  is  not  r 
to  any  A  that  is  included  in  a  collection  of  ^'s 
that  is  r  to  it,  since  only  one  collection  of  A' a  is  r 
to  the  same  A,  so  that  were  that  the  case  the  A 
in  question  would  be  a  B,  contrary  to  the  defini- 
tion which  makes  the  collection  of  B^a  exclude 
every  A  included  in  a  collection  that  is  r  to  it ; 
and  finally,  the  collection  of  ^'s  is  not  r  to  any 
A  not  included  in  any  collection  of  A^a  that  is  r 
to  it,  since  by  definition  every  such  A  ia&  B,  so 
that,  if  the  collection  of  B^a  were  r  to  that  A, 
that  A  would  be  included  in  a  collection  of  A^a 
that  was  r  to  it.  It  is  thus  absurd  to  say  that 
the  collection  of  ^'s  is  r  to  any  A  ;  and  thus 
there  is  always  a  possible  collection  of  ^'s  not  r 
to  any  A  ;  in  other  words,  the  multitude  of  pos- 
sible collections  of  ji's  is  greater  than  the  mul- 
titude of  the  ^'s  themselves.  That  is,  every 
multitude  is  less  than  a  multitude  ;  or,  there  is 
no  maximum  multitude. 

In  the  second  place  I  postulate  that  it  is  an 
admissible  hypothesis  that  there  may  be  a  some- 
thing, which  we  will  call  a  linej  having  the  fol- 
lowing properties :  1st,  points  may  be  deter- 
mined in  a  certain  relation  to  it,  which  relation 
we  will  designate  as  that  of  '  lying  on '  that 
line ;  2d,  four  different  points  being  so  deter- 
mined, each  of  them  is  separated  from  one  of 
the  others  by  the  remaining  two  ;  3d,  any  three 
points.  A,  B,  C,  being  taken  on  the  line,  any 
multitude  whatever  of  points  can    be   deter- 
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mined  upon  it  so  that  every  one  of  them  is 
separated  from  ^  by  j&  and  C 

In  the  third  place,  the  possible  points  so  deter- 
minable on  that  line  cannot  be  distinguished 
from  one  another  by  being  put  into  one-to-one 
correspondence  with  any  system  of  ^  assignable 
quantities.'  For  such  assignable  quantities 
form  a  collection  whose  multitude  is  exceeded 
by  that  of  another  collection,  namely,  the  col- 
lection of  all  possible  collections  of  those  '  as- 
signable quantities.'  But  points  are,  by  our 
postulate,  determinable  on  the  line  in  excess  of 
that  or  of  any  other  multitude.  Now,  those 
who  say  that  two  different  points  on  a  line 
must  be  at  a  finite  distance  from  one  another, 
virtually  assert  that  the  points  are  distinguish- 
able by  corresponding  (in  a  one-to-one  corre- 
spondence) to  different  individuals  of  a  system 
of  '  assignable  quantities. '  This  system  is  a  col- 
lection of  individual  quantities  of  very  moder- 
ate multitude,  being  no  more  than  the  multi- 
tude of  all  possible  collections  of  integral 
numbers.  For  by  those  '  assignable  quantities ' 
are  meant  those  toward  which  the  values  of 
fractions  can  indefinitely  approximate.  Accord- 
ing to  my  postulate,  which  involves  no  contra- 
diction, a  line  may  be  so  conceived  that  its 
points  are  not  so  distinguishable  and  conse- 
quently can  be  at  infinitesimal  distances. 

Since,  according  to  this  conception,  any  mul- 
titude of  points  whatever  are  determinable  on 
the  line  (not,  of  course,  by  us,  but  of  their 
own  nature),  and  since  there  is  no  maximum 
multitude,  it  follows  that  the  points  cannot  be 
regarded  as  constituent  parts  of  the  line,  exist- 
ing on  it  by  virtue  of  the  line's  existence.  For 
if  they  were  so,  they  would  form  a  collection  ; 
and  there  would  be  a  multitude  greater  than 
that  of  the  points  determinable  on  a  line.  We 
must,  therefore,  conceive  that  there  are  only 
so  many  points  on  the  line  as  have  been  marked, 
or  otherwise  determined,  upon  it.  Those  do 
form  a  collection  ;  but  ever  a  greater  collection 
remains  determinable  upon  the  line.  All  the 
determinable  points  cannot  form  a  collection, 
since,  by  the  postulate,  if  they  did,  the  multi- 
tude of  that  collection  would  not  be  less  than 
another  multitude.  The  explanation  of  their 
not  forming  a  collection  is  that  all  the  deter- 
minable points  are  not    individuals,  distinct, 


each  from  all  the  rest.     For  individuals  can 
only  be  distinct  from  one  another  in  three  ways : 
First,  by  acts  of  reaction,  immediate  or  mediate, 
upon  one  another ;  second,  by  having  per  se 
different  qualities ;  and  third,  by  being  in  one- 
to-one  correspondence  to  individuals  that  are 
distinct  from  one  another  in  one  of  the  first 
two  ways.     Now  the  points  on  a  line  not  yet 
actually  determined   are   mere   potentialities, 
and,  as  such,  cannot  react  upon  one  another 
actually ;   and,  per  Be,  they  are  all    exactly 
alike  ;  and  they  cannot  be  in  one-to-one  corre- 
spondence to  any  collection,  since  the  multitude 
of  that  collection  would  require  to  be  a  maxi- 
mum multitude.     Consequently,  all  the  possible 
points  are  not  distinct  from  one  another ;  al- 
though any  possible  multitude  of  points,  once 
determined,  become  so  distinct  by  the  act  of 
determination.      It    may  be    asked,    *'If  the 
totality  of  the  points  determinable  on  a  line 
does  not  constitute  a  collection,  what  shall  we 
call  it?  "     The  answer  is  plain  :  the  possibility 
of  determining  more  than  any  given  multitude 
of  points,  or,  in  other  words,  the  fact  that  there 
is  room  for  any  multitude  at  every  part  of  the 
line,  makes  it  continuous.     Every  point  actually 
marked  upon  it  breaks  its  continuity,  in  one 
sense. 

Not  only  is  this  view  admissible  without  any 
violation  of  logic,  but  I  find — though  I  cannot 
ask  the  space  to  explain  this  here — that  it  forms 
a  basis  for  the  differential  calculud  preferable, 
perhaps,  at  any  rate,  quite  as  clear,  as  the 
doctrine  of  limits.  But  this  is  not  all.  The 
subject  of  topical  geometry  has  remained  in  a 
backward  state  because,  as  I  apprehend,  nobody 
has  found  a  way  of  reasoning  about  it  with 
demonstrative  rigor.  But  the  above  conception 
of  a  line  leads  to  a  definition  of  continuity  very 
similar  to  that  of  Kant.  Although  Kant  con- 
fuses continuity  with  infinite  divisibility,  yet  it 
is  noticeable  that  he  always  defines  a  continuum 
as  that  of  which  every  part  (not  every  echter 
Theit)  has  itself  parts.  This  is  a  very  different 
thing  from  infinite  divisibility,  since  it  implies 
that  the  continuum  is  not  composed  of  points, 
as,  for  example,  the  system  of  rational  frac- 
tions, though  infinitely  divisible,  is  composed 
of  the  individual  fractions.  If  we  define  a 
continuum  as  that  every  part  of  which  can  be 
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divided  into  any  multitude  of  parts  whatsoever 
—or  if  we  replace  this  by  an  equivalent  defini- 
tion in  purely  logical  terms — we  find  it  lends 
itself  at  once  to  mathematical  demonstrations, 
and  enables  us  to  work  with  ease  in  topical 
geometry. 

8.  Professor  Boyce  wants  to  know  how  I 
could,  in  a  passage  which  he  cites,  attribute  to 
Cantor  the  above  opinion  about  infinitesimals. 
My  intention  in  that  passage  was  simply  to 
acknowledge  myself,  in  a  general  way,  to 
be  no  more  than  a  follower  of  Cantor  in 
regard  to  infinity,  not  to  make  him  responsible 
for  any  particular  opinion  of  my  own.  How- 
ever, Cantor  proposed,  if  I  remember  rightly, 
so  far  to  modify  the  kinetical  theory  of  gases 
as  to  make  the  multitude  of  ordinary  atoms 
equal  to  that  of  the  integral  numbers,  and  that  of 
the  atoms  of  ether  equal  to  the  multitude  of 
possible  collections  of  such  numbers.  Now, 
since  it  is  essential  to  that  theory  that  encounters 
shall  take  place,  and  that  promiscuously,  it 
would  seem  to  follow  that  each  atom  has,  in 
the  random  distribution,  certain  next  neighbors, 
so  that  if  there  are  an  infinite  multitude  in  a 
finite  space,  the  infinitesimals  must  be  actual 
real  distances,  and  not  the  mere  mathematical 
eonceptions,  like  V — 1^  which  is  all  that  I  con- 
tend for.  C.  S.  Peiece. 

MiLFOBD,  Pa.,  Feb.  18,  1900. 


CURRENT  NOTES  ON  PHYSIOGRAPHY. 
DEFI^EGTION   OF  RIVERS  BY  SAND-REEFS. 

An  article  on  '  The  effect  of  sea  barriers  upon 
ultimate  drainage'  by  J.  F.  Newsom  {Joum, 
OeoL,  vii,  445-451),  describes  several  ex- 
amples of  rivers  whose  discharge  is  deflected 
to  the  right  or  left  by  the  formation  of  an  off- 
shore sand-reef  in  front  of  their  mouths,  and 
suggests  that  such  deflection  may  explain  the 
course  of  rivers  that  now  flow  parallel  to  pre- 
existent  coast  lines ;  for  example,  the  Delaware 
below  Bordentown,  N.  J. 

This  suggestion  is  evidently  valid  as  a  possi- 
bility, but  it  is  not  accompanied  by  tests  that 
sufficiently  distinguish  deflections  thus  caused 
from  deflections  that  arise  from  the  spontaneous 
adjustment  of  streams  to  the  weak  strata  that 
underlie  the  cuesta-makers  of  coastal  plains 
having  longitudinal  relief.     The  lower  Dela- 


ware cannot  be  a  normal  example  of  the  latter 
class,  because  as  the  master  river  of  its  region 
it  is  the  very  one  that  should  not  be  deflected 
by  adjustment ;  on  the  other  hand,  it  may 
truly  fall  under  the  former  class  because  its 
deflection  is  in  the  sense  of  the  dominant  sand- 
drifb  along  our  Atlantic  Coast.  Examples  of 
sand-reef  deflections  ought  to  follow  the  strike 
of  strong  or  weak  rocks,  indifferently  ;  while 
normal  deflections  by  adjustment  can  only  fol- 
low belts  of  weak  rocks. 

DEVELOPMENT  OF  THE  SEVERN. 

The  systematic  development  of  rivers  seldom 
finds  better  illustration  than  in  the  interaction 
of  the  '  waxing  Severn  and  the  waning  Thames,' 
concerning  which  a  number  of  new  details  and 
suggestions  are  given  by  S.  S.  Buckman  (Nat. 
Science^  xiv,  1899,  27^-289).  The  growth  of 
the  Severn  by  headward  erosion  along  the 
weaker  strata  that  underlie  the  firmer  oolites  of 
the  Cotteswold  hills  is  advocated  on  good  evi- 
dence, and  a  restoration  of  the  original  conse- 
quent headwaters  that  have  now  been  diverted 
from  the  Thames  system  is  attempted.  The 
growth  of  obsequent  branches  of  the  subse- 
quent Severn  on  the  line  of  the  beheaded  con- 
sequent branches  of  the  Thames  is  well  pre- 
sented as  the  reason  for  the  peculiar  un- 
symmetrical  arrangement  of  the  Severn  tribu- 
taries in  the  neighborhood  of  Gloucester.  The 
Frome,  a  branch  of  the  Severn,  is  shown  to 
have  captured  several  of  the  westernmost 
headwaters  of  the  Thames  in  the  Cottes- 
wold hills  between  Chalford  and  Edge  worth. 
The  progressive  diminution  of  the  Coin,  a 
branch  of  the  Thames,  by  the  successive  diver- 
sion to  the  Severn  of  the  two  large  branches 
that  once  came  from  Wales  is  off*ered  in  explana- 
tion of  the  very  curious  features  of  the  present 
Coin  valley  in  the  upland  east  of  Cheltenham : 
a  valley  of  large-curve  meanders  is  taken  as  the 
work  of  the  original  river ;  a  narrower  valley 
of  small  meanders,  cut  in  the  floor  of  the  larger 
valley,  is  the  work  of  the  river  after  one  of  its 
upper  branches  was  captured  by  the  Severn ; 
the  wriggling  course  of  the  present  stream  on 
the  floor  of  these  smaller  meanders  is  due  to 
the  further  loss  of  volume  after  the  second 
upper  branch  was  captured. 
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Some  further  account  of  the  Cotteswold 
streams  and  of  their  homologues  in  the  Swabian 
Alp  of  southern  Germany  may  be  found  in  a 
paper  by  the  undersigned  on  the  '  Drainage  of 
Cuestas'  (Proc.  Geol.  ^ssoc.,  London,  xvi, 
1899,  75-93).  The  failure  of  even  the  obsequent 
streams  fully  to  occupy  their  meandering  val- 
leys suggests  that  all  the  streams  of  the  region 
have  diminished  in  volume  on  account  of  cli- 
matic change  or  of  deforesting  and  cultivation  ; 
beheading  is  therefore  not  alone  the  cause  of 
the  misfit  of  the  Coin  and  its  neighbors  in  the 
upper  Thames  system. 

LANDQUART  AND  LANDWA8SEB. 

Hbim^s  explanation  of  the  diversion  of  the 
upper  waters  that  once  belonged  to  the  Land- 
wasser  by  the  headward  growth  of  the  Land- 
quart  in  the  Alps  of  eastern  Switzerland  has 
been  made  familiar  in  Lubbock's  'Scenery  of 
Switzerland.'  A  serious  difficulty  that  stands 
in  the  way  of  this  explanation  is  presented  by 
A.  y.  Jennings  {(ieol,  Mag.^  London,  1899, 
259-270) ;  namely,  that  the  growth  of  the  Land- 
quart  before  its  capture  of  the  upper  Land- 
wasser  would  have  had  to  be  through  a  belt  of 
resistant  rocks,  which  usually  rise  high  in  ridges 
and  peaks.  If  the  capture  really  took  place, 
it  seems  to  have  been  long  ago,  for  the  divide 
at  the  head  of  the  Landwasser  appears  to  be 
formed  not  of  bed  rock  as  Heim  implies,  but 
of  heavy  morainic  deposits  by  which  certain 
streams,  once  captured  by  the  Landquart,  are 
now  returned  to  the  Landwasser. 

Certain  lines  of  evidence  that  might  be  found 
in  connection  with  the  form  and  attitude  of  the 
valley  floors  before  the  time  of  capture  are  not 
mentioned. 

BIYEB  GORGES  OPPOSITE  LATERAL  FANB. 

A  JOURNEY  in  Bokhara  by  Bickmers  {Qeogr. 
Joum.,  xiv,  1899,  596-620)  led  to  the  head- 
waters of  the  Ox  us,  where  a  great  body  of  con- 
glomerates is  deeply  dissected,  producing  bad 
lands  on  a  gigantic  scale  well  illustrated  by 
figures  from  photographs.  The  relation  of  the 
conglomerates  to  the  lofty  snow  mountains 
further  east  suggests  that  the  former  represent 
an  ancient  '  wash '  from  the  latter,  the  whole 
region  now  being  uplifted  and  trenched.  The 
local  stream  in  a  branch  valley  of  the  Yakh 


river  excited  the  curiosity  of  the  traveller  by 
alternately  passing  through  open   basins  and 
narrow  rock- walled  gorges,  and  as  Rickmen 
was  *  unable  to  find  any  mention  of  a  similar 
phenomenon  in  the  literature  on  the  subject,' 
especial  description  of  these  ^Dandushka  bar- 
riers '  is  given.     They  appear  to  be  examples 
of  gorges  produced  by  a  stream  that  has  been 
displaced  from   the  axis  of  its  valley  by  the 
growth  of  large  lateral   fans  such  as  may  be 
seen   in   the  upper  Engadine  of  Switzerland. 
They  are,  therefore,  analogous  to  gorges  due  to 
local  displacement  and  superposition  of  streams 
on  rocky  beds  by  the  irregular  distribution  of 
glacial  drift,  but  they  are  of  peculiar  interest 
from  their  spontaneous  production  by  the  inter- 
action of  different  members  of  a  single  drainage 
system.     Although  such  features  of  a  valley 
are  as  well  specialized  as  the  thorns  and  galls 
of  a  twig,  they  are  not  likely  to  be  given  any 
conveniently  designative  name  by  British  geog- 
raphers, inasmuch  as  one  of  the  honorary  secre- 
taries of  the  Royal  Geographical  Society  recently 
takes  occasion  to  say  that  '*  the  invention  of  a 
new  scientific  word  is  always  a  positive  evil,  to 
be  avoided  if  possible"  {Geogr.  Joum.,  1899, 
658).     On  the  supposition  that  nothing  worth 
naming  remains  to  be  discovered  in  scientific 
geography,  this  dictum  may  have  value ;  but  a 
hundred  years  hence  geographers  will  probably 
look  on  the  geographical  terminology  of  to-day 
at  we  do  on  that  of  our  predecessors  a  hundred 
years  ago,  when  atoll  and  caldera,  mesa  and 
canyon,  moraine,  drumlin,  esker  and  kame  had 
no  place  in  the  English  language. 

AN  AVALANCHE  TRACK   ON  MT.    SHASTA. 

Among  many  items  of  interest  in  the  intro- 
ductory pages  of  Merriam's  '  Biological  Survey 
of  Mount  Shasta*  (U.  S.  Dept,  Agric,  N. 
Amer,  Fauna,  No.  16,  1899),  is  the  account  of 
the  path  formed  by  a  recent  avalanche  that 
must  have  been  of  unusual  size,  through  a 
forest  of  large  firs.  After  gaining  headway  in 
descending  from  the  upper  slopes,  the  snow  cat 
a  broad  swath  through  the  huge  trees,  carrying 
their  trunks  forward  over  a  gently  sloping 
tract,  and  strewing  hundreds  of  gre»t  logs 
75  to  100  feet  long  and  3  or  4  feet  in  diameter, 
in  confusion  over  the  broad  area  where  the 
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slide  finally  came  to  rest.  Here  a  few  trees 
that  were  left  standing  are  deeply  scarred  10 
or  15  feet  above  the  ground  where  they  were 
stnick  by  trunks  that  were  carried  forward  over 
deep  snow.  A  number  of  excellent  heliotype 
views  are  given  of  the  mountain,  the  frontis- 
piece being  particularly  fine. 

W.  M.  Davis. 


ZOOLOGICAL  NOTES. 
BEGENBRATIOK  AND  LIABILITY  TO  INJURY. 

In  a  recent  number  of  the  Anatomischer  An- 
xeiger,  Professor  T.  H.  Morgan  gives  an  account 
of  his  later  experiments  on  the  regeneration  of 
the  appendages  of  the  hermit-crab.  It  will  be 
remembered  that  his  first  experiments,  made  at 
Woods  Hole  in  1898,  showed  that  certain  ap- 
pendages, because  of  their  protection  within  the 
mollusk  shell  in  which  the  crab  lives,  regenerate 
after  artificial  amputation  quite  as  readily  as  the 
more  exposed  appendages  which  in  nature  are 
constantly  liable  to  injury,  and  which  actually 
reveal  a  much  higher  percentage  of  injuries. 
This  result  was  clearly  at  variance  with  the 
opinion  of  those  who  believe  that  there  is  a 
definite  relation  between  the  regenerative  ca- 
pacity of  a  part  and  its  liability  to  injury. 

Professor  Weismann  attempted   to  explain 
the  phenomenon  by  attributing  to  the  more  or 
less  protected  appendages  of  the  hermit-crab 
the  inherited  regenerative  power  of  some  re- 
mote ancestor — an  ancestor  which  was  not  domi- 
ciled in  a  shell.     Moreover,  he  thought  the  fact 
that  the  power  of  autotomy  was  possessed  by 
the  three  anterior  thoracic  appendages — parts 
frequently  subject  to  injury — and  not  possessed 
by  the  two  protected  posterior  pairs,  was  evi- 
dence of  the  comparatively  recent  origin  of  auto- 
tomy, and  the  more  remote  origin  of  regenera- 
tion, Morgan  having  shown  that  the  fourth  and 
fifth  pairs  of  legs  do  regenerate.     In  stating 
that  '*  The  adaptation  for  autotomy  once  gained, 
the  power  of  regeneration  had  of  necessity  to 
become  localized  ;  that  is  to  say,  the  apparatus 
necessary  for  it  had  to  be  transferred  to  those 
parts  at  which  alone  the  breaking  off  of  the 
the  limb  occurs,"  Professor  Weismann  gave, 
to  use  his  form  of  expression,  a  new  lead  which 
Morgan  has  again  followed  in  his  series  of  ex- 
periments of  the  summer  of  1899.     These  ex- 


periments show  that  the  power  of  regeneration 
has  not  become  localized,  and  that  the  first 
three  thoracic  legs  can  regenerate  both  when 
cut  off  proximal  to,^  and  when  cut  off  distal  to 
the  breaking-point  of  autotomy.  Moreover, 
the  experiments  of  Morgan  incidentally  give 
additional  reasons  for  his  earlier  conclusion 
that  there  is  no  relation  between  regeneration 
and  liability  to  injury,  for  in  removing  the  ap- 
pendages, at  a  point  proximal  to  the  '  breaking- 
joint,'  he  laid  bare  a  regenerative  zone,  which 
in  a  state  of  nature  must  almost  never  be  called 
upon  to  exercise  the  function  of  repair. 

Weismann's  suggestion  that  in  the  last  ab. 
dominal  appendage  the  regenerated  part  would 
be  renewed  after  the  pattern  of  a  tail- fin  of  tho 
Macroura,  rather  than  after  the  original  pat- 
tern of  a  ^holdfast,'  is  shown  not  to  be  sup- 
ported by  the  facts. 

H.  C.  S. 

COMFORT  AND  PRODUCTIVITY. 

M.  Max  Gerabd,  in  the  Bulletin  Scieniifique^  of 
the  University  of  Liege,  January,  1900,  shows 
the  infiuence  of  the  compensation  of  the  work- 
man upon  the  productivity  of  establishments, 
taking  his  data  from  Dechesne,  Ansiaux,  and 
Waxweiler.  He  places  the  values  of  servicer 
and  products,  as  reported  from  the  several  coun- 
tries, in  certain  cases,  thus : 

Wanr^B  Valoe  of  product : 

per  diem.        Labor  per  tonne. 

United  States 12.20  fr.  17.15  fr. 

Great  Britain 6.26  "  16.15  ** 

France 4.16  **  16.90    *• 

Belgium 3.20  **  10.50    ** 

It  is  thus  found  that  the  cost  of  the  product 
is,  as  a  rule,  very  slightly  affected,  in  these  dif- 
ferent countries  by  the  wages  paid  their  work- 
men, and  France,  paying  one  third  the  wage 
given  in  the  United  States,  finds  the  product  to- 
cost  practically  the  same  amount.  Great  Brit- 
ain, paying  one-half  the  wages  paid  in  the 
United  States, produces  very  little  more  cheaply. 
Belgium  pays  little  more  than  one-fourth  the 
wages  ruling  in  similar  establishments  in  Amer- 
ica and  the  product  costs  two-thirds  as  much, 
and  even  this  difference  may  be  due,  in  some 
degree,  to  other  conditions. 

The  author  of  the  paper  accounts  for  these 
facts  by  the  interaction  of  wages  and  moralci- 
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largely,  partly  by  the  better  nutrition  of  the 
well-paid  man  and  his  improved  strength  and 
spirits  and  ambition.  He  states  that  the  engi- 
neers building  the  railway  from  Paris  to  Bouen 
made  the  experiment  of  furnishing  the  same 
nourishing  and  plentiful  diet  to  their  French 
laborer  as  was  demanded  by  and  habitually 
supplied  to  the  Englishman  working  beside 
him,  with  the  result  that,  after  a  short  time,  the 
product  of  the  two  men  became  the  same.  The 
four  cases  above  were  selected  from  among  es- 
tablishments doing  substantially  the  same  sort 
of  work  and  marketing  practically  the  same 
quality  of  product. 

<*0n  ne  pent  expliquer  ces  faits  que  par  la 
productivity  61ev6e  de  Pouvrier  am6ricain  qui 
poss^de  plus  d'activit6,  plus  de  vigilance,  plus 
d'application  au  travail  que  ses  concurrents.  II 
est  efiectivement  plac6  dans  des  conditions  su- 
p6rieure  au  point  de  vue  materiel,  intellectuel 
et  moral." 

Bankine,  in  his  ^  Prime  Movers,'  makes  sub- 
stantially the  same  enunciation  of  a  principle, 
recognized  by  every  experienced  manager  of 
works,  when,  referring  to  the  physical  working 
effect  of  men  and  beasts,  he  states  that  the  daily 
product  depends  upon  the  '^  health,  strength, 
activity  and  disposition  of  the  individual,"  and 
on  the  ^'  abundance  and  quality  of  food  and  air, 
the  climate,  and  other  external  conditions." 

R.  H.  Thurston. 


SCIENTIFIC  NOTES  AND  NEWS. 

« 

Mb.  Dean  C.  Worcester,  assistant  professor 
of  zoology  and  curator  of  the  Zoological  Mu- 
seum at  the  University  of  Michigan,  has  been 
appointed  a  member  of  the  new  Philippioe  Com- 
mission. Professor  Bernhard  Moses,  of  the 
chair  of  political  economy  of  the  University  of 
California,  has  also  been  appointed  a  member  of 
the  Commission. 

The  Paris  Academy  of  Sciences  has  elected 
as  foreign  correspondents,  Dr.  C.  Zittel,  profes- 
sor of  paleontology  in  the  University  of  Munich, 
and  Professor  Wilhelm  Pfeffer,  professor  of 
botany  at  the  University  at  Leipzig. 

Dr.  a.  Smith  Woodward,  of  the  Depart- 
ment of  Geology  of  the  British  Museum,  will 


visit  the  United  States  in  the  spring  to  study  the 
cretaceous  vertebrates  in  American  museums. 

Mr.  J.  B.  Woodworth,  instructor  in  geology 
at  Harvard  University,  has  been  appointed  as- 
sistant on  the  New  York  Geological  Survey  to 
study  glacial  features  of  New  York.  Mr. 
Woodworth  will  begin  his  studies  in  the  lower 
Hudson  Valley  in  the  season  of  1900. 

Professor  O.  C.  Farrxnoton,  of  the  Field 
Columbian  Museum,  has  been  appointed  on  the 
staff  of  the  Commissioner  General  of  the  United 
States  to  the  Paris  Exposition,  and  will  spend 
two  months  in  Paris  supervising  the  installation 
of  the  United  States  mineralogical  exhibit. 

Dr.  Edward  Ehlers,  of  Copenhagen,  will  go 
next  month  to  Crete  to  make  arrangements  for 
the  segregation  of  the  lepers  on  the  island. 
There  are  about  2000  of  these  and  they  will  be 
placed  on  a  small  island  off  the  north  coast. 

It  is  announced  in  Nature  that  Dr.  C.  L. 
Griesbach,  the  director  of  the  Geological  Survey 
of  India,  has  gone  for  a  tour  in  the  famine  dis- 
tricts of  the  Central  Provinces,  Bombay  and 
Bajputana,  with  a  view  to  examining  into  the 
practicability  of  sinking  artesian  wells. 

The  Faculty  of  Medicine,  of  Wurzburg,  his 
awarded  its  Binecke  Prize  of  1000  Marks  and  a 
silver  medal  to  Professor  J.  v.  Kries,  for  his 
researches  in  physiology. 

The  adjudicators  of  the  Hopkins  prize,  Uni- 
versity of  Cambridge,  for  the  period  of  1891-94, 
have  awarded  the  prize  to  W.  D.  Niven,  M.A., 
F.B.S.,  formerly  Fellow  of  Trinity,  for  his 
memoir  on  '  Ellipsoidal  Harmonics '  (PfUlowph- 
ical  TransactionSy  1891)  and  other  valuable  con- 
tributions to  applied  mathematics. 

We  regret  to  record  the  death  of  Dr.  Oliver 
Payson  Hubbard,  in  New  York  City,  on  March 
9th.  He  was  born  in  Pomfret,  Conn.,  in  1809 
and  graduated  from  Yale  University  in  1828. 
He  acted  as  assistant  to  the  elder  Silliman 
whose  daughter  he  married.  He  was  appointed 
professor  in  Dartmouth  College  in  1836,  having 
charge  of  chemistry  and  geology,  and  has  since 
1883  been  emeritus  professor.  Dr.  HublMud 
was  one  of  the  founders  of  the  American  Asso- 
ciation for  the  Advancement  of  Science. 

Professor  F,  L.   Harvey,  who  held  the 
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ehair  of  natural  history  in  the  University  of 
Maine,  committed  suicide  on  March  6th.  Men- 
tal depression  resulting  from  overwork  is  as- 
signed as  the  cause.  He  was  horn  in  1850, 
graduated  from  the  Iowa  Agricultural  College 
in  1868  and  was  appointed  professor  in  the 
University  of  Maine  in  1886.  He  was  also 
botanist  and  entomologist  to  the  Maine  Experi- 
ment Station. 

The  death  is  announced  of  Senator  Beltrami^ 
professor  of  mathematical  physics  in  the  Uni- 
versity of  Rome  and  president  of  the  Accademia 
dei  Lincei. 

Herr  Daimler,  the  inventor  of  the  motor 
car  bearing  his  name,  has  died  at  the  age  of  66 
years.  His  gasoline  motor  may  be  regarded  as 
the  starting  point  of  the  automobile. 

Professor  E.  B.  Fernow  of  Cornell  Uni- 
versity, lectured  at  Lehigh  University  on  March 
9th,  his  subject  being  '  The  Evolution  of  the 
Forest.' 

Mr,  H.  F.  Newell,  hydrographer  of  the 
United  States  Geological  Survey,  delivered  an 
address  before  the  Engineering  Society  of  Har- 
vard University,  on  Mal'ch  7th,  on  the  investiga- 
tions being  made  by  the  division  of  hydrog- 
raphy, 

A  BRONZE  medallion  with  a  relief  portrait  of 
Pasteur  has  been  placed  on  the  house  in  Strass- 
burg  in  which  he  lived  in  1852. 

Mr.  Charles  Whitehead,  who  has  acted  as 
technical  adviser  to  the  British  Agricultural 
Department  of  the  Privy  Council,  and  subse- 
qoently  to  the  Board  of  Agriculture,  during  the 
past  fifteen  years,  has  been  compelled  to  resign 
that  appointment  owing  to  ill  health. 

Dr.  Fridtjof  Nansen  expects  to  leave 
Ghristiania  on  May  15th  in  a  specially  con- 
structed vessel  to  carry  out  hydrological  in- 
vestigations around  Iceland  for  the  Norwegian 
Government.  The  expedition  will  return  in 
the  autumn. 

The  case  of  Professor  Neisser,  of  Breslau, 
accused  of  making  vaccination  experiments  on 
human  subjects,  was  again  brought  up  in  the 
Prussian  Diet  last  w^eek.  It  was  reported  for 
the  Minister  of  Education,  that  the  question 
had  been  taken  up  by  the  state  attorney,  but 


that  prosecution  was  barred  by  the  statute  of 
limitation.  Disciplinary  proceedings  were, 
however,  in  progress. 

We  have  already  noted  that  Mrs.  Caroline 
Brewer  Croft  bequeathed  $100,000  for  researches 
into  the  cause  and  cure  of  cancer.  This  be- 
quest was  originally  made  to  Drs.  H.  K.  Qliver 
and  J.  C.  Warren.  They  have  turned  over  the 
bequest  to  Harvard  University,  and  the  medical 
school  has  organized  the  work  to  be  prosecuted. 
Dr.  E.  H.  Nichols,  *86,  goes  to  Europe  to  study 
cancer  abroad. 

In  1891  Mr.  J.  W.  Charles  de  Soysa  offered  a 
bacteriological  institute  for  Ceylon,  but  his  gift 
was  at  the  time  declined.  The  offer  was,  how- 
ever, repeated  in  1897  and  then  accepted.  The 
Institute,  which  is  very  well  equipped,  was 
opened  by  the  Governor  on  January  31st.  Dr. 
Marcus  Fernando  has  been  appointed  the  first 
director. 

The  Brooklyn  Institute  of  Arts  and  Sciences 
has  been  granted  an  appropriation  of  $300,000 
for  the  erection  of  anew  wing  for  the  Museum. 

The  estimates  for  the  British  Museum  have 
been  reduced  £1000  for  the  coming  financial 
year,  but  the  trustees  have  petitioned  Par- 
liament to  reconsider  this  decision. 

A  collection  of  Irish  antiquities,  formed 
during  the  last  seventy  years  by  Mr.  T.  B. 
Murray,  of  Edenderry,  has  been  acquired  for 
Cambridge  University  by  Professor  Bidgeway. 

The  Ithaca Da%  New8^  for  March,  6th  devotes 
a  number  of  columns  to  the  publication  of  let- 
ters from  leading  naturalists  and  educators, 
advocating  the  establishment  by  the  New  York 
Legislature  of  a  State  Biological  Station. 

Mr.  B.  Horton-Smith,  Q.C,  M.A.,  of  St. 
John's  College,  Cambridge,  has  offered  to  the 
University  a  fund  of  about  £600  for  the  establish- 
ment of  a  prize  for  medicine  and  pathology,  in 
memory  of  his  son  Raymond  Horton-Smith, 
M.B.,  who,  after  a  distinguished  career  in  the 
university  and  at  St.  Thomas'  Hospital,  died  in 
October,  1899,  in  his  27th  year.  The  prize  is  to 
be  awarded  annually  for  the  best  thesis  for  the 
M.  D.  degree  offered  by  candidates  who  have 
taken  honors  in  one  of  the  Triposes.  The 
prize  thesis  is  to  be  printed,  and  copies  are  to 
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be  sent  to  various  officers  and  libraries  of  the 
university  and  the  Royal  College  of  Physicians. 

The  late  Professor  D.  E.  Hughes  bequeathed 
£400  to  the  Paris  Academy  of  Sciences  for  the 
establishment  of  a  prize  for  the  most  important 
discovery  in  physical  science,  preference  being 
given  to  a  discovery  in  electricity  or  magnetism. 

Under  the  direction  of  Professor  A.  A. 
Wright  of  Oberlin  College,  systematic  excava- 
tion has  been  commenced  in  Brownhelm^  Ohio, 
near  Lake  Erie  and  about  twelve  miles  from 
Oberlin,  to  recover  mastodon  remains,  the  first 
of  which  were  discovered  several  years  ago. 
The  jaws  and  head,  both  tusks,  together  with 
a  number  of  ribs  and  vertebrse  have  been  ob- 
tained in  a  good  state  of  preservation.  The  bones 
are  much  scattered  and  lie  upon  a  clay  hard- 
pan  at  the  bottom  of  a  muck  bed  four  feet  deep. 

The  Royal  Meteorological  Society,  London, 
will  celebrate  its  50th  anniversary  on  April  3d. 
The  Council  has  arranged  for  a  commemoration 
meeting  to  be  held  at  3  p.  m.  at  the  Institution 
of  Civil  Engineers,  at  which  the  president  will 
deliver  an  address,  and  delegates  from  other 
societies  will  be  received.  In  the  evening  a 
converscusione  will  be  held  at  the  Royal  Institute 
of  Painters  in  Water  Colors.  On  the  following 
day,  April  4th,  the  Fellows  will  visit  the  Royal 
Observatory,  Greenwich,  and  in  the  evening 
will  dine  together  at  the  Westminster  Palace 
Hotel.  In  view  of  this  jubilee  celebration,  Mr. 
G.  J.  Symons,  F.R.S.,  was  elected  president 
at  the  annual  meeting  of  the  Society  on  Janu- 
ary 17th,  but  owing  to  illness  he  has  since  been 
obliged  to  resign  this  office.  Under  these  cir- 
cumstances the  Council  at  their  last  meeting 
appointed  Dr.  C.  Theodore  Williams  as  the 
president  of  the  Society. 

The  Committee  of  the  Liverpool  School  of 
Tropical  Diseases  has  decided  to  send  out 
next  month,  under  the  direction  of  Dr.  Annett, 
another  expedition  to  West  Africa.  The  expe- 
dition will  make  its  headquarters  in  Old  Calabar 
and  carry  on  researches  in  southern  Nigeria. 
If  time  and  opportunity  permit  the  upper  Niger 
will  be  visitefl. 

At  a  meeting  of  the  British  Astronomical  As- 
sociation on  February  28th,  Mr.  Maunder  an- 
nounced that  sufficient   names  had  not  been 


handed  in  to  justify  chartering  a  steamship  to 
visit  the  Mediterranean  at  the  time  of  the  solar 
eclipse  in  May.  A  large  number  of  names  had 
been  withdrawn  owing  to  the  war. 

The  United  States  Civil  Service  Commissioii 
announces  that  in  view  of  the  needs  of  the  ler- 
vice  all  persons  who  have  been  examined  within 
the  past  six  months  and  have  failed  to  attain 
eligible  averages  in  the  following  named  ex- 
aminations will  be  permitted  re-examination 
this  spring  upon  filing  new  applications.  These 
examinations  will  be  held  at  various  places 
throughout  the  country,  beginning  April  17, 
1800  :  Acting  Assistant  Surgeon  Marine  Hos- 
pital Service,  Aid  Coast  and  Geodetic  Survey, 
Assistant  Department  of  Agriculture,  Assistant 
Examiner  Patent  Office,  Assistant  Topographer, 
Civil  and  Electrical  Engineer,  Copyist  Ship 
Draftsman,  Farmer,  Fish  Culturist,  Hospital 
Steward,  Industrial  Teacher,  Meat  Inspec- 
tor, Kindergarden  Teacher,  Manual  Training 
Teacher,  Matron,  Mechanical  and  Electrical 
Engineer,  Physician,  Register  and  Receiven 
Clerk,  Seamstress,  Superintendent  of  Constrac- 
tion.  Surveyor  General's  Clerk  General  Land 
Office  Service,  Teacher, .  Topographic  Drafts- 
man, Trained  Nurse. 

An  International  Congress  of  Medical  *  Elec- 
trology  and  Radiology'  will  be  held  at  Paris 
from  the  22d  of  July  to  the  first  of  August 
Professor  Weiss  of  the  University  of  Paris,  is 
president  and  the  general  secretary  is  Professor 
Doner,  University  of  Lille. 

The  Italian  Government  has  decided  to 
establish  a  bacteriological  laboratory  for  the 
study  of  bubonic  plague  in  the  island  of  Pianosa. 

We  learn  from  the  British  Medical  Journal 
that  M.  Fleury-Ravarin,Member  of  theCliamber 
of  Deputies  for  the  Rh6ne  Department,  has 
brought  in  a  bill  providing  for  the  creation  of  a 
national  antituberculous  institute.  The  pro- 
posed institute  is  to  be  devoted  to  the  study  of 
the  treatment  of  tuberculosis  and  experimental 
researches  on  the  means  to  be  employed  for 
that  purpose.  The  Soci6t^  Lyonnaise  des  Tu- 
berculeux  Indigents  has  undertaken  to  build  the 
institute  at  its  own  cost,  and  proposes  to  make 
it  an  annex  of  the  free  sanatorium  which  it  is 
about  to  open  at  Hauteville,  in  the  mountuns 
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of  the  Bagey  district.  M.  Fleury-Ravarin  asks 
the  State  to  associate  itself  with  this  philan- 
thropic work  by  conferring  on  the  institute  the 
title  of  'National,'  and  granting  it  an  annual 
subvention  of  £600. 

A  MEETING  of  the  Organizing  Council  of  the 
British  Congress  of  Tuberculosis  was  held  at 
house  of  the  Royal  Medical  and  Chirurgical  So- 
ciety on  February  22d. 

The  plague  has  appeared  in  Sydney,  New 
South  Wales,  and  on  the  Island  of  Cozumel,  off 
the  coast  of  Yucatan.  A  case  has  occurred  in 
San  Francisco.  Deaths  are  still  reported  from 
Honolulu.  There  is  no  abatement  in  India, 
the  deaths  at  Calcutta  being  411  for  the  last 
week  of  which  news  is  at  hand. 

Recent  issues  of  the  British  Medical  Journal 
and  Nature  recommend  the  appointment  of  Pro- 
fessor William  Osier,  of  Johns  Hopkins  Uni- 
versity, to  the  chair  of  the  practice  of  physic, 
vacant  by  the  death  of  Sir  Thomas  Grainger 
Stewart.     Nature  says : 

The  desire  has  been  widely  expressed  in  University 
circles  in  Edinburgh  that  the  Cnrators  of  Patronage, 
with  whom  the  appointment  to  the  chair  of  medicine 
rests,  shoald  offer  the  post  to  Professor  Osier,  of  the 
Johns  Hopkins  University,  who  is  well  known  as  a 
teacher  and  cliuicist  of  the  highest  scientific  eminence, 
and  whose  acceptance  of  it  wonld  greatly  strengthen 
both  the  systematic  and  clinical  teaching  in  the  Uni- 
versity.   It  would  appear,  however,  that  the  Cnra- 
tors have  no  choice  in  the  matter,  but  are  bound  to 
advertise  every  vacancy,  so  that  the  far  more  satisfac- 
toiy  and  dignified  method  of  appointment  by  invita- 
tion is  necessarily  ezdaded.     Nevertheless,  it  is  con- 
fidently hoped  that  Professor  Osier  may  be  induced 
to  send  in  a  formal  application  for  the  chair,  since  it 
is  certain  that  his  claims  woald  receive  every  consid- 
eration from  the  present  Board  of  Curators,  who  have 
more  than  once,  on  recent  occasions,  shown  that  they 
are  superior  to  merely  local  considerations,  and  that 
they  have  regard  in  making  these  appointments  solely 
to  the  best  interests  of  the  University.    Professor 
Osier  is  a  Canadian  by  birth,  and  although  he.  has  for 
many  years  successively  occupied  the  important  chairs 
of  medicine  in  Philadelphia  and  Baltimore,  he  has,  we 
believe,  never  renounced  his  British  nationality.   His 
appointment  to  Edinburgh,  although  it  would  be  felt 
as  a  serious  loss  by  our  kinsfolk  on  the  other  side 
of  the  Atlantic,  would  doubtless  be  considered  by 
them,  and  especially  by  our  Canadian  fellow-subjects, 
as  a  graceful  recognition  that  we  are  one  people  bound 


together  in  science,  as  in  politics,  by  common  inter- 
ests, and  that  we  are  prepared  to  welcome  the  best 
man  from  whichever  side  of  the  water  he  may  hail. 
Applications  for  the  post,  with  testimonials,  must  be 
lodged  with  Mr.  R.  Herbert  Johnston,  Secretary  to 
the  Curators,  at  66  Frederick  Street,  Edinburgh,  on 
or  before  April  14th." 

In  his  annual  report  President  Eliot  writes  of 
the  observatory  :  **The  director  reports  that 
the  Harvard  Observatory,  which  in  1892  had 
the  second  largest  income  among  the  great  ob- 
servatories of  the  world,  in  1898,  bad  only  the 
fifth  largest,  the  observatories  at  Washington, 
Paris,  Greenwich  and  Pulkowa  surpassing  it  in 
income  and  expenditure.  This  fall  is  occa- 
sioned by  the  decline  in  the  rate  of  interest  on 
the  funds  of  the  observatory.  The  observatory 
is  now  so  well  organized  and  so  active  and 
efficient  that  it  will  be  a  great  pity  if  its  re- 
sources, and,  therefore,  its  powers  of  usefulness, 
are  permitted  to  decline.  It  is  the  only  obser- 
vatory which  maintaius  a  station  in  the  northern 
hemisphere  and  in  the  southern  ;  and  its  collec- 
tion of  photographs  of  the  entire  sky  gives  it 
unique  means  of  studying  the  recent  history  of 
the  stellar  universe.  The  photographic  plates 
are  now  kept  in  a  fireproof  building  ;  but  the 
library  of  the  observatory,  which  has  become 
very  valuable,  is  in  a  wooden  building  and  is, 
therefore,  exposed  to  complete  destruction  by 
fire.  A  fireproof  building,  which  need  not  cost 
more  than  $15,000  or  $20,000,  ought  to  be  pro- 
vided for  the  safe  keeping  of  this  collection." 
Four  volumes  of  the  Annals  have  been  in  proc- 
ess of  publication  during  the  larger  part  of  the 
year,  and  more  than  30  volumes  of  the  Annals 
have  been  published  during  the  last  20  years — 
a  rate  of  publication  that  is  truly  astonishing. 
**0n  November  28,  1898,  Mrs.  Williamina 
Paton  Fleming  was  appointed  Curator  of  As- 
tronomical Photographs,  and  in  that  capacity 
her  name  appeared  in  the  university  catalogue 
for  1898-99.  It  is  believed  that  Mrs.  Fleming 
is  the  first  woman  who  has  held  an  official  posi- 
sition  in  Harvard  University.  She  is  well 
known  to  astronomers  as  the  discoverer  of  a 
remarkable  number  of  new  variable  stars. ' ' 

Mr.  Simon  W.  Hanauee,  Vice-Consul  of  the 
United  States  at  Frankfurt,  writes  to  the  De- 
partment of  State  that  nothing  has  been  said  of 
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the  San  Jos6  scale  for  months  in  German  papers. 
It  has  not  yet  made  its  d^but  in  a  live  condition 
in  Germany,  thus  confirming  the  opinion  of  ex- 
perts that  the  climatic  conditions  of  Germany 
are  not  suited  to  its  perpetuation ;  but,  while 
the  false  alarm  concerning  the  introduction  and 
ravages  of  the  San  Jos6  scale  has  vanished,  its 
ill  effects  in  the  nature  of  administrative  meas- 
ures against  the  import  of  American  fruit  have 
continued,  and  the  hardship  of  these  prescriptive 
ordinances  are  making  themselves  so  acutely 
felt  that  German  trade  circles  and  consumers 
are  beginning  to  protest.  The  chamber  of  com- 
merce of  the  city  of  Hamburg  (one  of  the  most 
important  trade  bodies  of  Germany),  in  its  lately 
published  annual  report,  says  on  this  subject : 
''The  station  which  last  year  was  opened  in 
this  city  for  the  purpose  of  investigating  the 
presence  of  the  San  Jo66  scale  on  American 
fruit  has  a  laboratory  where  two  scientifically 
trained  experts,  with  fourteen  assistants,  have 
steadily  pursued  these  investi^tions  in  the 
most  circumspect  manner.  While  there  may 
not  be  any  objection  to  examining  '  raw  fruit,' 
the  continuation  of  investigations  in  regard  to 
'  dried  fruits  '  must  be  considered  an  utterly 
unnecessary  hindrance  to  trade.  The  sanitary 
experts,  whom  the  imperial  German  depart- 
ment of  health,  as  well  as  the  Belgian  Govern- 
ment, sent  last  year  to  California,  have  fully 
confirmed  the  statements  made  by  German 
fruit  importers  that  the  drying  methods  in  use 
in  the  United  States  eflfectually  kill  the  insects. 
Therefore,  the  scales  found  on  dried  fruit  from 
America  were  dead.  The  trade  suffers  great 
damage  from  the  examination,  stricter  here  than 
elsewhere,  and  this  chamber  of  commerce  re- 
grets that  this  unnecessary  annoyance  and 
harmful  practice  was  not  at  once  discontinued 
when  the  facts  became  known.'* 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

New  York  University  has  received  a  gift 
of  $100,000— it  is  reported  from  Miss  Helen 
Gould — for  the  erection  of  a  *  Hall  of  Fame  for 
Great  Americans.*  Colonades  overlooking  the 
Harlem  river  will  be  erected  containing  150 
panels  on  which  will  be  engraved  inscriptions 
commemorating  eminent  Americans. 

Columbia  University    has  received   from 


Mrs.  Robert  Goelet  the  gift  of  a  bronze  statue  to 
cost  about  $25,000.  It  will  represent  'Alma 
Mater '  and  will  be  erected  in  the  court  before 
the  library. 

Obbrlin  College  has  received  a  gift  of 
$50,000  from  Dr.  and  Mrs.  Lucien  C.  Warner,  of 
New  York,  for  a  men's  gymnasium. 

A  BEQUEST  of  £20,000  has  been  made  to  the 
New  College,  Hampstead  (now  a  constituent 
college  of  London  University),  under  the  will 
of  the  late  Mr.  Henry  Yaughan. 

A  DAUGHTER  of  the  late  Professor  Hughes 
Bennet,  of  the  University  of  Edinburgh,  has 
offered  the  University  a  sum  of  money  to  es- 
tablish an  addition  to  the  physiological  labora- 
tory for  the  purposes  of  research. 

The  Chicago  College  of  Physicians  and  8ar- 
geons  was  three  years  ago  affiliated  with  the 
University  of  Illinois.  An  agreement  has  now 
been  made  effecting  a  more  complete  consolida- 
tion which  is  to  last  25  years,  and  allowing  the 
University  of  Illinois  to  secure  complete  con- 
trol of  the  College. 

Db.  Harris  Hancock,  A.  6.  (Yirginia  and 
Johns  Hopkins)  and  Ph.D.  (Berlin),  has  been 
elected  professor  of  mathematics  at  the  Univer- 
sity of  Cincinnati  to  fill  one  of  the  chairs  re- 
cently declared  vacant  by  the  Board  of  Direc- 
tors. Dr.  Hancock  has  published  papers  on 
the  Abelian  functions,  on  the  calculus  of  varia- 
tion and  other  subjects.  He  is  at  present  at 
Paris. 

At  Oberlin  College,  Simon  F.  MacLennan  has 
been  appointed  professor  of  psychology  and 
pedagogy,  and  Frederick  O.  Grover,  professor 
of  botany. 

Professor  R.  S.  Lawrence,  of  Emporia  Col- 
lege, Kans.,  has  accepted  the  chair  of  mathe- 
matics in  Hanover  (Ind.)  College. 

Professor  Julius  Hann,  of  Gratz,  has  been 
called  to  the  professorship  of  cosmical  physics, 
at  Yienna.  Dr.  August  Gutzmer  has  been 
made  full  professor  of  mathematics  in  the  Uni- 
versity of  Jena.  Dr.  v.  Schmidt,  of  Dorpat, 
has  qualified  as  decent  in  histology  and  em- 
bryology in  the  University  at  Jena. 

Dr.  Th.  M.  Fries,  professor  of  botany  in 
the  University  of  Upsala,  has  retired. 
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THIBD  ANNUAL  PUBE  FOOD  AND  DBUO 

CONGBESS. 

In  harmony  with  a  call  issued  by  the  Ex- 
ecative  Committee,  the  third  annual  Pure 
Food  and  Drug  Congress  of  the  United 
States,  assembled  in  Washington,  D.  C,  on 
March  7th. 

Delegates  to  this  Congress  were  appointed 
by  the  Governors  of  the  several  States ;  by 
the  State  boards  of  agriculture  and  health; 
by  the  agricultural  colleges  and  experi- 
ment stations;  by  tbe  national  trade  or- 
ganizations, both  by  wholesalers  and  re- 
tailers; by  the  National  Grange ;  by  the  State 
Granges  and  by  various  other  organized 
bodies.  Over  five  hundred  delegates  were 
appointed  and  about  three  hundred  attended 
the  meeting,  thirty-five  States  and  Territor- 
ies being  represented  by  delegates  in  actual 
attendance.  The  meeting  was  a  thoroughly 
representative  one  in  every  particular. 

The  principal  object  of  this  Congress  was 
to  promote  national  legislation  relating  to 
the  inter-state  traffic  in  adulterated  foods,  to 
provide  inspection  of  food  products  shipped 
abroad  and  to  regulate  the  sale  of  food 
products  in  the  Territories  of  the  United 
States  and  the  District  of  Columbia.  Under 
the  constitution  the  power  of  the  Congress 
cannot  go  farther  than  this. 

For  many  years  agitation  in  regard  to 
this  legislation  has  been  going  on,  and 
the  fundamental  principles  of  the  measure 
agreed  upon  have  been  endorsed   by  the 
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various  interests  represented  in  this  and 
the  previous  Congresses.  The  necessity  for 
Bueh  legislation  is  apparent  to  every  one. 
State  laws  are  eflFective  only  when  supple- 
mented by  national  legislation.  As  long  as 
adulterated  foods  are  permitted  to  enter  one 
State  from  another  it  is  not  possible  for  the 
State  authorities  to  reach  the  real  oflfender. 
The  State  courts  can  only  punish  the  citizens 
of  their  own  State,  whereas  the  real  culprit 
may  reside  across  the  State  border  in  another 
jurisdiction.  One  of  the  best  provisions  of 
this  measure,  which  has  been  endorsed  by 
this  Pure  Food  Congress,  is  that  the  original 
manufacturer  or  producer  of  the  goods  can 
be  punished,  while  the  innocent  retailer  or 
dealer  may  escape,  by  tracing  the  articles  to 
their  original  source,  and  thus  furnish  evi- 
dence to  convict  the  primary  offender. 

Another  excellent  provision  of  the  pro- 
posed law,  as  endorsed  by  the  Congress,  is 
the  inspection  of  food  products  intended 
for  export  to  foreign  countries.  It  is  well 
known  that  many  of  our  food  products 
have  been  unjustly  condemned  in  foreign 
countries,  on  alleged  sanitary  grounds  or  on 
alleged  imperfections.  Inasmuch  as  these 
food  products  have  received  no  inspection 
before  leaving  the  country  it  is  quite  diffi- 
cult for  our  citizens  to  establish  the  char- 
acter and  purity  of  their  exported  food 
products.  With  rigid  inspection  by  Gov- 
ernment officials,  before  export,  it  would 
be  a  comparatively  easy  matter  to  maintain 
the  rights  of  our  food  products  in  foreign 
countries.  By  reason  of  the  increased  scope 
and  magnitude  of  the  work  of  the  Division 
of  Chemistry  and  in  harmony  with  the 
recommendations  contained  in  the  last  an- 
nual report  of  the  Secretary  of  Agriculture, 
to  the  President  of  the  United  States,  the 
proposed  legislation  endorsed  by  the  Pure 
Food  Congress  raises  the  Division  of  Chem- 
istry to  the  dignity  of  a  bureau. 

Another  excellent  feature  of  the  proposed 
measure  is  the  absence  of  annoying,  restric- 


tive or  prohibitive  clauses.  The  pure  food 
bill,  as  recommended  by  the  Congress, 
does  not  inflict  upon  any  honest  dealer  any 
rules  or  regulations,  which  will  interfere  in 
any  way  with  his  trade  or  make  it  difficult 
for  him  to  conduct  his  business. 

If  the  question  of  wholesomeness  arises 
a  provision  is  made  for  its  study  in  a  thor- 
oughly impartial  and  effective  manner. 
The  bill  provides  for  a  board  to  be  ap- 
pointed by  the  President  of  the  United 
States  and  the  Secretary  of  Agricaltare 
conjointly,  consisting  of  five  physicians, 
three  of  whom  are  to  represent  the  Army, 
Navy  and  Marine  Hospital  Service,  to  be 
appointed  by  the  President ;  a  board  of 
five  experts,  who  are  eminent  in  physio- 
logical chemistry  and  hygiene,  to  be  ap- 
pointed by  the  Secretary  of  Agriculture; 
and  these  together  with  the  Chairman  of 
the  Committee  on  Pure  Food  Standards 
of  the  Association  of  Official  Agricultural 
Chemists  and  the  Chief  Chemist  of  the  De* 
partment  of  Agriculture  of  the  United 
States,  will  form  a  board  of  twelve  persons  to 
whom  all  matters  relating  to  wholesomeness 
of  food  products,  or  of  materials  added  there- 
to, will  be  referred.  It  is  evident  that  such 
an  unbiased  body  will  be  able  to  reach  con- 
clusions, after  proper  investigations,  which 
will  merit  the  confidence  of  the  country. 

The  administration  of  the  law  is  confided 
to  the  Secretary  of  Agriculture,  who  is  au- 
thorized to  make  all  needful  rules  and  regu- 
lations for  carrying  out  the  provisions  of  the 
act,  and  in  doing  this  is  to  make  use  of  the 
chemists  and  appliances  of  the  Division  of 
Chemistry  of  the  Department  of  Agriculture. 
This  method  of  administration  has  been  ap- 
proved of  at  all  of  the  sessions  of  the  Food 
Congress  as  being  the  wisest,  most  efficient 
and  the  most  economical  method  of  securing 
the  purposes  in  view.  The  Secretary,  at  hiB 
discretion,  can  make  use  of  the  chemists 
and  appliances  of  the  various  States  engaged 
in  food  inspection,  in  order  to  render  the 
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service  local,  where  the  infringement  of  the 
law  may  have  taken  place. 

The  only  element  of  discord  in  the  Food 
Congress  was  developed  by  a  proposal  to  es- 
tablish an  entirely  Independent  food  bureau, 
with  an  independent  chemical  laboratory, 
for  the  administration  of  the  law.  The  head 
of  this  bureau,  it  was  proposed,  should  be  ap- 
pointed by  the  President,  for  a  term  of  four 
years,  thus  making  the  administration  of 
the  pure  food  law  subject  to  frequent  politi- 
cal changes.  This  provision  was  debated  at 
great  length  for  two  days  and  at  times  with 
a  degree  of  acrimony  which  indicated  that 
some  of  the  promoters  of  pure  food  legisla- 
tion were  more  anxious  to  secure  a  new 
office  than  to  establish  a  food  law.  At  the 
end  of  this  discussion  the  original  plan,  en- 
dorsed by  previous  Congresses,  passed  by  a 
large  majority  and  the  bill  thus  approved 
was  adopted  without  a  dissenting  vote. 

On  the  third  day  of  the  Congress,  by  the 
invitation  of  the  Committee  on  Interstate 
Commerce  of  the  House  of  Eepresentatives, 
a  large  number  of  the  delegates  attended 
the  meeting  of  the  Committee,  at  which  the 
merits  of  the  bill  were  presented  in  five  min- 
ute speeches,  by  the  representatives  of  the 
various  industries  attending  the  Congress. 

In  the  interests  of  the  public  health  and 
public  honesty,  it  is  to  be  hoped  that 
the  measure  which  has  been  recommended 
for  the  third  time  by  this  national  Pure 
Food  Congress,  and  which  has  the  appro- 
bation of  all  the  great  trade  interests  of  the 
country,  will  be  pushed  to  a  speedy  vote 
and  become  a  law  before  the  present  session 
of  Congress  adjourns. 


THE   ACCURACY    OF   THE    EXPERIMENTAL 
METHODS  OF  THE  CHEMIST* 

On  occasions  like  the  present,  where  in- 
tellectual labor  is  the  chief  aim  of  those 

*  Inaiigoral  address  of  the  Rector  of  the  Teohnis- 
cifaer  Hochschnle,  Graz,  Hungary.  Translated  by  J. 
LH. 


who  are  assembled  together,  it  is  a  frequent 
practice  for  the  speaker  to  offer  to  his 
audience  something  of  the  fruit  which  he  has 
gathered  from  his  own  investigations.  To 
the  thought  which  lies  at  the  foundation  of 
this  custom,  are  due  those  inaugural  ad- 
dresses which  can  lay  just  claim  to  be- 
ing contributions  to  scientific  knowledge. 
Other  speakers  prefer  to  furnish  to  these 
cultured  circles  a  glimpse  into  the  workings 
and  tendencies  of  the  higher  institutions  of 
learning.  It  were  to  me  a  great  pleasure, 
esteemed  colleagues  and  fellow  students, 
could  my  efforts  to-day  draw  me  closer  to 
you  ;  at  all  events  this  address  shall  serve 
as  a  greeting  of  welcome  from  the  Rector, 
now  entering  upon  his  office,  to  all  those 
who  are  connected  with  this  Hochachulej  and 
to  all  those  who  feel  in  it  a  kindly  interest. 
And  it  is  in  this  last  sense  that  I  beg  leave 
to  offer  a  few  thoughts  upon 

THE   ACCURACY   OF    THE  EXPERIMENTAL 
MEl'HODS   OF   THE   CHEMIST. 

It  is  the  well  recognized  task  of  scientific 
investigation  to  discover  the  truth,  and  in 
those  cases  where  this  is  not  possible,  to 
approximate  it  as  closely  as  possible.  In 
the  natural  sciences  we  may  look  upon  this 
goal  as  attained  when  it  is  possible,  in  the 
broadest  sense  of  the  word  to  describe  that 
which  is  appreciable  to  the  senses.  For 
this  purpose  it  is  generally  insufficient 
merely  to  allow  the  object  to  act  directly 
upon  the  senses,  without  in  any  way  modi- 
fying its  natural  conditions  ;  we  must  avail 
ourselves  of  external  assistance  which  either 
shall  like  a  lens  render  our  observations 
more  accurate,  or  shall  make  possible  the 
study  of  the  object  under  changed  outward 
conditions.  On  the  one  hand  we  use  me- 
ter stick,  balance,  microscope  ;  on  the  other 
Bunsen  burner,  electrolytic  cell,  Bontgen 
apparatus,  and  the  like.  One  need  but 
cast  a  glance  into  the  workshop  of  our  in- 
vestigator to  see  what  an  arsenal  of  appa- 
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ratas  of  both  these  classes  stands  at  the 
command  of  the  modern  investigator  in 
nataral  science  ;  literally  numberless  are 
the  conditions  under  which  matter  is  ever 
anew  compelled  to  yield  up  its  secrets. 

Let  us  now  look  more  closely  at  the  work 
of  the  chemist,  that  we  may  learn  how  far 
the  results  attained  by  the  methods  at  his 
disposal  may  lay  claim  to  exactitude. 

The  task  which  we  have  proposed  may 
be  treated  in  dififerent  ways.  We  could 
from  a  general  standpoint,  discuss  the 
criteria  by  which  the  accuracy  of  an  ex- 
perimental method  is  to  be  judged.  A 
method  will  thus  be  valued  as  exact  accord- 
ing to  the  concordance  of  the  results  attained 
by  it  on  many  repetitions  or  according  to 
the  concordance  of  these  results  with  those 
attained  by  other  methods.  The  fulfilment 
of  this  last  condition  is  especially  of  value, 
and  we  shall  therefore  later  recur  to  an 
especially  interesting  case  of  this  kind. 
The  value  of  a  method  moreover  will  be 
further  increased  if  it  is  fitted  to  broaden 
the  field  of  experimentation ;  just  as  a  piece 
of  apparatus  is  of  increased  value,  when  it 
is  adaptable  for  different  experiments. 

I  prefer,  however,  to  pass  by  these  more 
general  considerations  and  to  discuss  the 
exactitude  of  experimental  methods  in  their 
bearing  upon  a  few  problems,  whose  funda- 
mental importance  is  recognized.  Of  these 
I  select  three. 

First  we  will  consider  the  proof  of  the  law 
of  indestructihility  of  matter j  as  an  example  of 
the  degree  of  exactness  for  which  experi- 
mental data  can  be  obtained,  where  the  de- 
termination of  atomic  m^asses  is  concerned. 

A  second  problem  will  be  the  delicacy  of 
chemical  reactions^  under  which  it  is  to  be 
considered,  how  far  the  accuracy  of  our  ap- 
paratus allows  us  to  detect  the  existence  of 
definite  chemical  substances.  And  if  both 
of  these  cases  shall  lead  us  to  increased  con- 
fidence in  our  methods,  and  we  come  to 
feel  that  the  exactness  of  our  experimental 


methods  is  very  great,  our  third  study  on 
the  other  hand  will  serve  to  shatter  this 
confidence.  This  study  is  that  of  the  aJmh 
lutejiy  pure  substance,  and  brings  us  at  once 
to  the  point  where  the  experimenter  is 
wholly  convinced  of  the  justice  of  the  con- 
clusion that  the  hands  of  man  can  never 
bring  into  existence  the  unconditionally 
perfect. 

Before  we  enter  upon  a  consideration  of 
these  three  examples,  however,  it  will  be 
well  to  notice  the  case  which  has  already 
been  spoken  of,  which  reveals,  as  hardly 
any  other  could,  the  fact  that  those  views, 
which  have  been  attained  by  very  difierent 
ways,  and  which  we  form  from  facts  and 
phenomena  upon  the  basis  of  sentient  percep- 
tion, may  coincide  to  a  remarkable  degree; 
this  is  particularly  the  case  if  we  take  into 
account  the  possibility  that  our  observa- 
tions may  not  correspond  to  the  reality 
quite  as  closely  as  the  investigator  com- 
monly claims.  In  determining  the  den- 
sity of  the  vapor  of  mercury,  if  one  pro- 
ceeds on  the  supposition  that  all  gaseooa 
bodies  under  the  same  conditions  of  tem- 
perature and  pressure  contain  the  same 
number  of  molecules  in  the  same  space,  he 
comes  to  the  conclusion  that  the  vapor  of 
mercury  contains  in  the  molecule  only  one- 
half  as  many  atoms  as  that  of  hydrogen. 
If,  as  appears  from  the  volume  relation  in 
the  analysis  and  synthesis  of  hydrochloric 
acid,  this  hydrogen  molecule  contains  two 
atoms,  it  then  follows  that  in  the  vapor  of 
mercury  the  smallest  particles  which  exist 
in  a  free  state  are  single  atoms.  Now  it  is 
possible  to  reach  this  result  by  a  wholly 
different  method.  It  is  a  familiar  fact  that 
the  velocity  of  sound  may  be  used  to  deter- 
mine the  relation  between  specific  heats  of 
gases  at  constant  volume  and  constant  pres- 
sure. For  this  determination  the  knowl- 
edge of  volume  and  weight  is  necessary, 
and  besides  this  a  measure  of  length,  that 
is  the  length  of  the  sound  waves.     The  ex- 
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periment  furnishes  us  for  this  relation  in 
the  case  of  the  vapor  of  mercury  a  higher 
value  than  in  most  gases.  This  ratio  is 
one  and  two- thirds,  that  is,  it  is  exactly  the 
figure  which  is  demanded  by  the  kinetic 
theory  of  gases  for  a  gas  which  contains 
a  monatomic  molecule,  where  the  atomic 
energy  of  the  molecule  can  be  neglected 
when  compared  with  that  of  the  molecule 
as  a  whole.  The  velocity  of  sound  in  the 
lately  discovered  gases,  argon,  helium,  neon, 
xenon  and  krypton,  has  also  been  found  to 
correspond  to  monatomic  molecules.  This 
knowledge  stands  farther  in  beautiful  har- 
mony with  the  chemical  properties  of  these 
elements,  whose  atoms— apparently  without 
affinity — appear  unable  to  enter  into  any 
kind  of  combination.  They  seemed  doomed 
to  eternal  solitude. 

We  now  come  to  the  first  of  the  three 
problems  which  we  have  proposed  for  our 
consideration  to-day.  The  question  of  the 
indestructibility  of  matter  can  best  be  intro- 
dnced  by  recalling  the  investigations  of  the 
distinguished  Belgian  chemist,  Stas,  who 
attained  an  exactness  in  his  work  which 
has  excited  the  admiration  of  all  succeed- 
ing chemists.  His  investigations  espec- 
ially reveal  where  the  experimental  pos- 
sibilities in  this  field  find  their  limit.  A 
closer  view  of  his  work  would  unfortunately 
compel  us  to  enter  upon  a  series  of  dry 
studies  of  figures.  We  will,  however,  take 
one  example  from  among  these.  In  order 
to  prove  our  law,  Stas  prepared  synthet- 
ically three  quarters  of  a  kilo  of  silver 
iodid,  a  quantity  which  the  analytical 
chemist  would  consider  enormous,  and  he 
found  this  weighed  only  fourteen  and  one- 
half  milligrams  less  than  the  weight  of 
the  constituents  of  the  compound.  This 
is  an  accuracy  reaching  one  fifty-thou- 
sandth part  of  the  whole  quantity.  How 
extraordinarily  close  to  complete  agree- 
ment these  figures  lie  may  be  judged  when 
one  considers  that  in  our  ordinary  gravi- 


metric methods,  using  perhaps  a  gram  of 
substance,  an  error  of  one  milligram  may 
certainly  be  looked  upon  as  small.  This  is 
an  error  of  a  one-thousandth  of  the  whole 
quantity  used. 

As  further  experimental  contributions  to 
the  law  we  are  considering  the  work  of 
Kreichgauer  and  that  of  Landolt  is  interest- 
ing. These  investigators  have  carried  on 
chemical  observations  in  fused  glass  tubes 
in  order  to  decide,  by  most  careful  weigh- 
ing, these  two  questions  :  whether  in  a  re- 
action, a  ponderable  portion  of  ether  dis- 
appears or  is  added  to  the  substances  used  ; 
and  whether  the  products  of  a  reaction 
are  influenced  in  exactly  the  same  way  by 
gravity  as  are  the  factors  which  enter  into 
the  reaction.  Kreichgauer's  experiments 
were  calculated  to  detect  a  change  in  weight 
which  would  have  amounted  to  one  twenty- 
millionth  of  the  mass  present,  but  even  this 
minute  change  of  weight  was  not  detected. 
In  Landolt's  experiments  it  was  also  im- 
possible to  detect  any  change  in  weight, 
although  he  did  not  consider  the  possibility 
of  such  a  change  absolutely  excluded,  chiefly 
because  the  variations,  which  were  consider- 
ably less  than  one-tenth  of  a  milligram, 
were  always  in  the  same  direction. 

In  more  recent  times  Ramsay  and  Bay- 
leigh  have  carried  out  extremely  accurate 
experiments.  These  distinguished  scien- 
tific observers  at  first  set  before  themselves 
merely  the  problem  of  determining,  with  the 
greatest  possible  accuracy,  the  weight  of  a 
few  gases,  among  others  that  of  nitrogen  ; 
but  in  the  course  of  these  investigations 
they  came  to  the  most  unexpected  results, 
for  they  were  led  to  the  discovery,  and 
later  to  the  separation  of  the  unknown 
constituents  of  the  air,  argon,  xenon,  etc.,  as 
already  mentioned.  In  such  ways,  an  ever 
increasing  perfection  leads  to  ever  more 
accurate  results.  And  if  it  be  true  that  in 
all  investigations  of  this  kind  we  must  be 
denied  the  possibility  of  reaching  the  abso- 
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lute  truth,  there  is,  nevertheless,  infinite 
satisfaction  in  the  consciousness  that  we 
may  approach  nearer  and  nearer  to  the 
goal.  The  experiments  of  Ramsay  and  Bay- 
leigh,  however,  lead  us  also  to  the  knowl- 
edge that  with  the  perfection  of  our  methods, 
there  may  follow  also  the  discovery  of  wholly 
new  facts ;  and  so  investigation  and  experi- 
mentation are  always  worth  while.  They 
also  bring  as  a  reward  answers  even  more 
numerous  than  the  questions  proposed.  In 
other  words,  as  in  other  fields,  so  also  in 
natural  science,  one  advance  seldom  takes 
place  alone.  In  this  sense  it  is  not  just 
that  we  should  so  frequently  speak  of  nota- 
ble discoveries  being  made  by  accident ;  for 
we  thus  minimize  the  labors  and  the  deserts 
of  the  experimenter  in  the  minds  of  others 
who  are  not  familiar  with  his  work. 

We  pass  now  to  our  second  example. 
Methods  which  have  for  their  aim  the 
qualitative  detection  of  elements  are,  other 
things  being  equal,  considered  more  valu- 
able according  a?  they  are  more  sensitive, 
that  is  according  as  they  lead  one  to  his 
desired  end  with  the  use  of  the  least  possi- 
ble quantity  of  substance.  In  this  respect 
it  seems  to  be  almost  universally  accepted 
that  the  smallest  quantity  of  substance  can 
be  recognized,  not  by  special  experimental 
apparatus,  but  directly  through  one  of  our 
senses — that  of  smell.  On  the  one  hand 
this  assumption  rests  upon  the  observation 
of  E.  Fischer  and  Penzoldt,  that  the  limit 
of  perception  of  the  odor  of  mercaptan  is 
reached  when  one  four  hundred  and  sixty- 
millionth  part  of  a  milligram  of  the  sub- 
stance is  present.  On  the  other  hand  the 
work  of  Kirchhofi^  and  Bunsen  shows  that 
by  spectrum  analysis  one  fourteen  millionth 
of  a  milligram  of  sodium  can  be  recognized 
with  certainty.  By  this  it  is  not  to  be  un- 
derstood that  Kirchhoff"  and  Bunsen  sub- 
mitted this  quantity  as  the  smallest  amount 
of  a  given  element  which  will  suffice  to  give 
a  spectrum  recognizable  with  certainty,  but 


they  merely  put  forth  this  statement  to 
show  the  superiority  of  the  methods  of 
spectrum  analysis  in  general.  My  own  ob- 
servations,  the  details  of  which  do  not  be- 
long here,  have  at  all  events  convinced  me 
that  it  is  easy  to  so  extend  in  spectrum 
analysis  the  limit  of  sensitiveness  that  we 
must  to-day  look  upon  spectrum  analysis 
as  by  far  the  most  delicate  of  all  analytical 
methods.  It  is  possible  for  us  to  compare 
the  smallest  amount  of  detectible  substance 
with  the  hypothetical  mass  of  the  molecule, 
that  is  with  the  smallest  quantity  of  sub- 
stance that  is  capable  of  existing.  In  this 
way  we  easily  reach  the  perhaps  surprising 
fact  that  the  least  quantity  of  mercaptan 
perceptible  to  the  senses  contains  aboat 
2x10^^  molecules.  Hence,  even  of  the  most 
penetrating  odors,  it  is  necessary  for  twenty 
billions  of  their  molecules  to  bombard  the 
olfactory  nerves,  before  these  carry  the  sen- 
sation to  the  brain  ;  they  utterly  ignore  all 
smaller  quantities.  In  ordinary  analytical 
methods  the  quantity  of  substance  is  nat- 
urally incomparably  greater.  Without  un- 
dertaking to  weary  you  with  figures  I  will 
in  general  and  briefly  note  that  by  micro- 
chemical  methods  it  is  possible  to  detect 
about  one  ten-thousandth  of  a  milligram, 
while  in  ordinary  test  tube  reactions,  it  is 
desirable  to  have  at  least  several  milligrams 
of  the  substance  present. 

And  now  we  come  to  the  consideration 
of  the  last  of  the  problems  mentioned.  The 
processes  by  means  of  which  we  decompose 
the  mixtures  which  nature  furnishes  us, 
into  their  individual  constituents,  that  is 
obtain  from  them  chemically  pure  com- 
pounds, are  of  many  kinds.  We  make  use 
of  variations  in  solubility  and  volatility,  of 
the  possibilities  of  crystallization  and  diffu- 
sion, of  chemical,  electrical  and  magnetic 
relations.  These  are,  in  a  single  word, 
really  gradual  differences,  which  can  be  used 
80  much  the  less  perfectly  as  the  bodies  to 
be  separated  resemble  each  other  in  phys- 
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ical  and  chemical  aspects.  Parification  thus 
appears  a  process  that  can  only  be  worked 
by  degrees,  so  that  we  can  consider  the 
absolutely  pare  body  wholly  as  a  limiting 
condition.  In  the  natural  sciences  it  is 
often  desirable  to  obtain  as  closely  as  possi- 
ble such  limiting  conditions :  for  example 
we  may  mention  the  absolute  zero,  the  pos- 
sibility of  which  is  clearly  deducible  by  a 
simple  consideration  of  the  law  of  Gay  Lus- 
sac:  the  absolute  vacuum,  a  conception 
usually  derived  from  the  fact  that  the  quan- 
tity of  substance  in  a  given  space  can  be 
more  and  more  diminished ;  (we  are  on  the 
other  hand  convinced  with  certainty  that 
it  is  as  little  possible  to  obtain  a  true 
yacQum  artificially  as  it  is  to  conceive  of  it 
in  interplanetary  space).  Again,  the  con- 
dition of  absolute  equality  of  temperature 
between  two  bodies  in  contact,  or  of  a  sys- 
tem which  is  in  absolutely  complete  chem- 
ical equilibrium,  are  purely  ideal  limiting 
conditions,  which,  practically  speaking  can- 
not be  attained.  In  this  sense  it  is  not 
possible  for  us  to  obtain  any  substance  com- 
pletely free  from  imparities,  and  we  must 
therefore  be  contented  to  carry  the  purifi- 
cation as  far  as  possible — a  task  with  which 
chemist  and  physicist  are  employed.  A 
few  striking  examples  may  be  noted  in  this 
field,  and  especially  those  in  connection 
with  the  name  of  Stas.  At  first  for  the 
purpose  of  carrying  out  his  atomic  weight 
determinations  there  was  demanded  ex- 
ceptionally pure  substances,  and  it  was 
naturally  necessary  for  him  to  devise  the 
means  of  obtaining  them.  Later  he  took 
np  the  experimental  proof  of  the  problem 
which  had  been  suggested  by  Lockyer  as  to 
the  composite  nature  of  certain  metals,  and 
for  this  purpose  Stas  prepared  with  the 
greatest  care  a  series  of  pure  salts.  For 
example,  after  eleven  years'  labor  he  suc- 
ceeded in  preparing  a  specimen  of  potassium 
chlorid,  in  which  it  was  not  possible  to  de- 
tect by  any  means  the  slightest  trace  of 


sodium.  The  investigations  of  Kohlrauch 
and  Heydweiller  may  be  mentioned  here. 
They  undertook  the  preparation  of  pure 
water  in  order  to  be  able  to  determine  its 
electrical  conductivity  with  the  greatest 
possible  exactness.  These  investigators 
were  obliged  to  carry  out  their  work  in 
glass  vessels,  and  under  such  circumstances 
we  can  but  be  astounded  that  they  succeeded 
in  obtaining  water  so  pure  that  a  liter  con- 
tained the  exceedingly  small  quantity  of  a 
few  thousandths  of  a  milligram  of  foreign 
substance.  More  recently  W.  Spring  has 
been  engaged  in  this  same  problem  of  the 
purification  of  water,  and  has  thrown  new 
light  upon  it.  He  has  found  that  in  all 
liquids  which  have  been  purified  by  distilla- 
tion (that  is,  according  to  the  methods 
commonly  in  use  up  to  this  time)  small 
particles  are  still  present  which  may  be  de- 
tected by  optical  methods,  and  which  in 
some  circumstances  can  be  eliminated  by 
an  electrolytic  process. 

Thus  these  new  and  more  accurate 
methods  furnish  results  which  now  in  one 
direction  and  now  in  another  can  be  con- 
sidered more  exact,  although  the  attain- 
ment of  the  limit,  as  already  mentioned, 
must  be  regarded  as  impossible.  In  other 
words,  we  are  not  in  a  position  to  abso- 
lutely exclude  from  a  given  space  which  is 
filled  with  one  substance  a  large  number  of 
other  substances.  Nevertheless  perhaps, 
in  a  single  instance  it  has  been  possible. 
To  touch  upon  this  briefly,  we  must  notice 
the  problem  which  has  been  handled  with 
remarkable  accuracy  by  Baker,  an  English- 
man. Baker  has  set  for  himself  primarily 
the  problem  of  the  relations  of  gases  to  each 
other  in  conditions  of  the  greatest  possible 
freedom  from  moisture.  In  passing  it  may 
be  stated  that  these  gases  were  kept  in 
fused  glass  tubes  for  months  in  contact 
with  the  best  drying  substances,  for  example 
phosphorus  pentoxid,  and  thereby  acquired 
in  most  cases  very  remarkable  properties. 
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Substances  which  in  other  conditions  react 
upon  each  other  with  the  greatest  energy 
were  perfectly  indifferent.  Thus  the  dan- 
gerous phosphorus,  which  generally  takes 
fire  in  the  air  at  a  temperature  somewhat 
lower  than  that  of  the  body,  can  be  distilled 
in  oxygen  ;  and  hydrochloric  acid  and  am- 
monia gas  can  be  mixed  without  indica- 
ting any  reaction.  How  shall  we  reconcile 
these  observations  with  our  commonly  ac- 
cepted theories?  Is  there  here  an  interval 
in  the  properties,  and  is  this  interval  con- 
nected with  a  similar  interval  in  the  condi- 
tions; that  is,  have  affinity  and  moisture 
here  in  fact  become  absolutely  nil?  It  is 
indeed  hardly  necessary  to  assume  that  the 
affinity  has  become  zero,  for  one  can  equally 
well  account  for  the  phenomena,  if  one  as- 
sumes that  the  velocity  of  the  reaction  has 
diminished  very  greatly,  as  seems  already 
to  have  been  proved  the  case  at  very  low 
temperatures  and  for  a  perfectly  dry  mix- 
ture of  carbon  monoxid  and  oxygen.  Also 
against  the  assumption  that  in  Baker's  ex- 
periment the  last  molecule  of  water  has 
been  wholly  removed  may  be  cited  the  fact 
that  the  water  which  is  contained  in  the 
metaphosphoric  acid  still  possesses  an  ex- 
tremely small  vapor  tension.  Further, 
even  if  Baker's  dried  gases  really  undergo 
a  sudden  change  in  their  chemical  proper- 
ties, it  does  not  necessarily  follow  that  at 
the  same  time  a  sudden  change  in  the 
moisture  shall  be  present.  As  a  matter  of 
fact,  we  know  that  the  properties  of  matter 
often  change  in  a  very  unexpected  way 
when  they  are  only  in  the  vicinity  of  such 
a  limiting  condition.  The  electrical  phe- 
nomena in  tubes  of  high  vacuum  present  a 
familiar  example.  From  a  theoretical 
standpoint  the  facts  which  have  been  men- 
tioned, aside  from  the  interest  which  they 
arouse  from  their  strangeness,  are  also  re- 
markable on  another  ground.  This  has 
reference  to  the  different  hypotheses  which 
have  been  proposed  as  the  cause  of  reac- 


tions. Among  these  we  may  note  that  of 
Armstrong,  who  assumes  the  presence  of 
free  atoms  or  ions  and  looks  upon  the  con- 
ditions of  reaction  in  gases,  practically  ia 
a  similar  way  to  that  demanded  by  the 
theory  of  Arrhenius  and  Ostwald  for  liquid 
electrolytes.  By  this  the  analogy  which 
has  been  suggested  between  these  two 
states  of  aggregation,  and  which  at  present 
dominates  the  thought  in  the  province  of 
inorganic  chemistry,  is  rendered  complete 
We  may  add  to  this  that  the  remarka- 
ble observations,  according  to  which  gases 
under  the  influence  of  Kontgen  and  certain 
other  rays  become  conductors  just  as  if 
electrolytes,  lead  to  the  same  conclusion. 
It  shows  us  again  in  what  close  relationship 
the  perfection  of  methods  and  of  the  ex- 
perimental resources  on  the  one  side,  and 
advancement  in  knowledge  on  the  other, 
stand  to  each  other.  Experimental  science 
and  theory  are  a  constant  stimulus  to  each 
other  and  bring  forth  their  fruit  side  by 
side. 

And  now  I  have  come  to  the  end  of  my 
proposed  task.  I  have  indeed  spoken  only 
from  the  standpoint  of  my  own  field ;  bat 
I  believe  that  the  conclusions  which  are 
drawn  from  these  considerations  may  be 
so  far  generalized  that  they  appear  of  im- 
portance for  the  technologist  also.  The 
sciences  on  which  his  work  rests  are  ap- 
plied mathematics  and  applied  natnral 
science.  The  former  can  do  its  work  wher- 
ever the  latter  has  by  experiment  laid  a 
foundation,  and  because  thus  in  the  im- 
provement of  methods  and  appliances  re- 
sults are  being  attained  which  are  of  in- 
creasing value,  the  technologist  may  take 
an  interest,  we  may  almost  say  an  egotistic 
interest,  in  the  successful  development  of 
the  pure  natural  sciences.  One  thing  far- 
ther, of  a  mora  ethical  nature  may  be  sug- 
gested by  the  fundamental  similarity  of  the 
problems  in  both  departments.  Just  as  we 
chemists  labor  to  come  as  close  as  possible 
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to  the  absolately  pare  substance,  or  to  some 
namerical  value  (atomic  weight  and  the 
like),  in  the  same  way  the  machine  builder 
strives  for  the  conveyance  of  energy  with 
the  least  possible  loss,  and  the  engineer  for 
the  lightest  possible  carrier. 
.And  if  indeed,  the  complete  solution  of 
these  problems  lies  beyond  the  scope  of  our 
powers,  if  from  the  side  of  nature  the  in- 
exorable '  No  '  stands  against  us ;  neverthe- 
less, we  have  in  our  hands  in  the  inqreasing 
aocuracy  of  our  methods  of  work  the  true 
philosopher's  stone,  by  means  of  which  we 
can  ever  come  nearer  and  nearer  to  our 
goal.  Let  us  look  upon  the  creation  of  new 
methods  of  experimentation  and  the  im- 
provement of  the  old  methods  in  our  prac- 
tical science,  as  one  of  the  most  important 
duties  for  those  who  seek  for  progress  and 
see  in  the  development  of  our  powers  of 

» 

reason  the  foremost  task  of  the  cultured 
mind. 

FrIEDRICH  E&flOH. 

Gbaz,  Hungary. 


CORRESPONDENCE  OF  C.  8,  BAFIt^ESQUE  AND 
PROFESSOR  WM,  WAGNER. 

In  hunting  through  the  natural  history 
material  collected  by  the  late  I^rofessor 
William  Wagner  in  the  Wagner  Free  In- 
stitute of  Science,  some  fourteen  years  ago, 
I  discovered  several  letters  from  the  eccen- 
tric naturalist  Kafinesque,  together  with  a 
number  of  pamphlets  written  by  him. 

Professor  Wagner  had  evidently  taken  up 
Rafinesque  upon  his  return  to  Philadelphia 
from  Kentucky  with  all  the  enthusiasm 
that  a  man  interested  in  the  development 
of  the  study  of  natural  history  must  have 
for  one  who  gave  his  whole  time  and  all  the 
money  he  could  scrape  together  for  the 
amassing  of  collections  in  every  depart- 
ment of  zoology  and  botany.  It  would  ap- 
pear from  the  context  that  Rafinesque  had 
*  got  into  trouble  (no  unusual  thing  for 
kim)  and  wished  Professor  Wagner  to  go 


on  his  note  for  the  amount  necessary  to 
relieve  him.  This  was  promptly  refused 
for  the  reasons  given  in  Professor  Wagner's 
letter,  and  Rafinesque  writes  to  him  on  the 
10th  of  April,  1840,  as  followa : 

Dear  Sir  : — I  wish  you  will  send  me  five  dollars 
aiy'r  oonveDience  for  my  'Amenities  of  Nature'  or 
at  least  One  Dollar  for  the  first  Number  that  yon  have 
already  had — that  is  the  prioe.  The  value  of  Mont- 
ford  is  $10.  having  261  plates  &  vrith  my  notes  |12.  to 
15  ;  while  Mantell  is  only  worth  |3. 

I  sell  my  works,  my  shells,  my  drawings  and  my 
servioes — I  give  them  away  sometimes  to  particular 
friends  only,  altho'  I  oan  hardly  afford  it. 

Yours,  &c, 

C.  S.  Rafinesque. 

Professor  Wagner  immediately  replied  on 
the  10th  of  April,  1840  : 

Dear  Sir  : — Your  note  of  this  morning  I  found  on 
my  table  on  my  return  home  at  noon. 

Your  singular  request  to  send  you  five  dollars  '*  at 
my  oonvenience  for  your  'Amenities  of  Nature,'  or 
one  dollar  for  the  one  you  say  I  have  reo'd  really 
surprises  me.  I  now  return  to  you  unread,  as  my  time 
has  been  otherwise  much  occapied  that  which  you 
loaned  me  for  my  perusal  and  to  which  I  never  sub- 
scribed. If  you  have  done  perusing  my  copy  of  Man- 
tell  which,  you  informed  me,  you  had  read  with  in- 
terest &  pleasure,  you  will  please  hand  it  to  the 
bearer,  as  I  wish  to  lend  it  to  other  of  my  friends. 
You  inform  me  you  sell  your  works,  shells,  drawings 
&  services.  I  would  beg  leave  to  remark  I  have  no 
occasion  for  any  of  them  at  present.  You  add  *'you 
give  them  away  sometimes  to  particular  friends 
only.*'  I  would  add  if  you  intend  the  remark  for  me 
you  must  know  I  never  asked  you  for  anything) 
neither  have  I  ever  received  an  atom  of  any  of  your 
property  or  e£Fects,  no  not  the  most  trifling,  neither 
do  I  want  them.  I  really  regret  my  refusal  yesterday 
to  enter  the  requested  security  has  produced  an  ebul- 
lition of  feeling  as  your  note  indicates.  I  would 
have  thought  that  your  age  and  philosophy  would 
have  controlled  your  passions  particularly  after  my 
explaining  my  reasons. 

Yours,  &c, 

Wm.  Wagner. 

The  reply  from  Rafinesque  is  dated  April 
12,  1840,  and  reads  as  follows : 

Mr.  William  Wagner. —The  work  of  Mantell 
was  delivered  to  your  servant  as  you  requested.  I 
am  used  to  disappointments — ^it  was  not  an  angry 
feeling  but  sorrow  I  experienced  at  your  refusal ; 
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Borrow  that  I  had  been  mistaken  in  hoping  I  had  ao- 
qnired  another  learned  friend.  I  had  anticipated 
much  pleasure  from  the  study  with  yon  of  the  shells 
and  fossils  of  y'r  fine  cabinet,  as  yon  tendered — 
you  may  now  have  that  pleasure  alone.  I  wish  Con- 
rad, Troost  and  others  may  be  found  willing  to  give 
you  for  nothing  the  use  of  their  labors  and  discoveries, 
as  I  had  proposed  for  my  own;  but  I  doubt  it; 
Few  are  as  liberal  as  I  am.  As  you  neither  require 
my  works,  nor  shells,  nor  fossils,  nor  labors  now^  I 
have  wondered  why  you  asked  them  before. 

My  time  will  thus  be  better  employed  perhaps  in 
continuing  my  solitary  labors.  It  is  a  pity  that  here 
naturalists  will  not  be  friends  and  labor  jointly  to 
iicrease  knowledge.  When  you  return  from  your 
intended  travels  we  may  resume  joint  studies,  if  you 
require  it. 

Respectfully  yours, 

C.  S.  Rafinesqur. 

On  the  16th  Professor  Wagner  writes : 

Your  note  of  the  12th  was  handed  me  this  morning 
ouly.  Yon  still  harp  upon  the  disappointment  you 
rc'ced  in  my  refusal  to  enter  bail  as  you  stated 
for  your  appearance  only  to  prosecute  an  appeal  which 
in  reality  was  bail  for  debt,  squire  fees,  court  expen- 
ses, etc.,  in  case  of  final  defeat.  If  your  boisterous 
manner  and  final  departure  without  an  ordinary  adieu 
expresses  sorrow  (&  what  I  considered  anger)  why 
you  show  your  feelings  very  differently  from  anyone 
I  ever  saw.  1  expressly  informed  you  I  was  retiring 
from  business  and  this  day  we  have  advertised  our 
stock  for  sale  at  auction  and  I  have  resolved  that  I 
would  not  contract  any  new  liabilities,  that  I  was 
dosing  everything  and  would  avoid  all  new  responsi- 
bilities. Any  reasonable  man  would  not  have  mur- 
mured at  such  an  explanation.  My  article  of  co- 
partnership independently  of  all  other  objections 
positively  precludes  my  complying  with  your  request. 
I  regret  that  you  should  have  thrown  the  obstruction 
in  the  way  of  our  scientific  interoouise  and  assure 
you  that  I  was  as  much  pleased  with  our  friendly 
interchange  of  thoughts  and  opinions  as  you  could 
possibly  have  been.  You  have  caused  the  breach. 
Therefore  it  is  for  you  to  close  it  if  you  desire  it. 
You  again  speak  of  giving  for  nothing  your  labor, 
your  discoveries,  eto.  I  never  received  any  of  your 
labors,  or  discoveries,  or  anything  else.  If  you  can 
show  I  have,  send  me  a  bill  of  it  and  I  will  pay  your 
demands.  The  only  transaction  we  have  had  was 
that  I  loaned  you  a  book  and  you  loaned  me  one. 
I  cordially  agree  with  you  that  any  interruption  of 
our  joint  studies  by  your  extraordinary  request  is  as 
disagreeable  to  me  as  it  can  be  to  you. 

Respectfully  yours. 


The  last  letter  comes  from  Rafineeqae 
under  date  of  the  17th  of  April,  1840. 

Sib: — Y'r  letter  of  yesterday  did  not  require  im- 
mediate answer,  but  having  received  two  important 
letters  from  European  geologists  which  under  other 
circumstances  would  have  been  immediately  shown 
to  you,  it  may  be  proper  to  impart  some  of  thdr  con- 
tents. My  Geological  Fragments  have  been  published 
by  the  first  Geological  Society  of  Europe.  I  am  in- 
formed that  American  fossils  (particularly  of  the 
oldest  formations)  are  very  scarce  in  European  col- 
lections and  wanted  for  sale  and  exchange.  I  am  in- 
stru'tted  to  apply  to  yon  and  others  for  specimens  bnt 
all  of  mine  are  required.  Muchinson  (?)  and  a  friend 
of  mine  are  going  to  publish  jointly  the  whole  Silurian 
system  of  Europe  and  all  such  American  fossils  of  that 
age  they  can  procure,  therefore  as  you  have  stated 
you  no  longer  want  my  fossils  and  have  perhaps 
given  up  y'r  idea  of  undertaking  the  American 
Silurian  system — I  propose  to  send  to  Europe  this 
year  the  whole  of  my  American  f nasi  Is  amounting  to 
thousands  and  of  great  value— of  which  it  is  proper 
you  should  be  apprized  in  time.  If  you  should  go  to 
Europe  instead  of  the  South  and  West  and  carry  your 
fossils  there,  I  will  be  able  to  inform  you  further.  I 
shall  no  longer  harp  as  you  say  on  my  disappoint- 
ment I  have  merely  to  remark  that  as  a  candid  man 
I  prefer  a  direct  refusal  to  pretext.  That  you  may  be 
undeceived  ab't  your  apparent  surmise,  I  must  add 
that  I  don't  owe  one  dollar  to  anybody,  and  pay  all 
just  demands.  It  was  never  stated  that  you  received 
any  of  my  labors  and  I  don't  send  false  bills  to  any- 
one. My  herbarium  was  all  around  us  at  my  offioe 
and  you  never  asked  to  peep  into  it.  My  fossils 
and  shelltt  are  in  boxes  as  I  cannot  spend  laige 
sums  like  you  to  display  them.  They  have  been 
tendered  for  drawings  only  at  y*r  own  reqnest, 
a  great  favor  you  ought  to  know ;  but  next  year 
shall  be  in  Europe  where  valued  and  paid  for  in  the 
equivalents.  As  I  have  many  duplicates  if  you  will 
exchange  them  immediately  with  some  of  y'rs  I  ha?e 
no  objection — Price  for  price. 

Respectfully  y'rs, 

C.  F.  Rafikbsque. 

These  letters  would  seem  to  be  almost 
childish  but  for  the  fact  that  Bafinesque 
had  been  for  several  years  thoroughly  ec- 
centric in  his  actions  and  this  was  probably 
the  beginning  of  the  miserable  end. 

They  were  probably  written  when  he  lived 
on  Race  Street  in  a  garret.  If  he  died  on 
September  18,  1840,  as  is  stated  by  B.  E. 
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Call  in  his  '  Life  and  Writings  of  Rafines- 
qne  '  these  must  have  been  written  bat  five 
months  before  his  decease  and  his  quarrel 
with  Professor  Wagner  probably  ended  his 
scientific  associations  in  this  City. 

In  looking  up  the  date  of  his  death  I  have 
been  struck  with  the  fact  that  Lippincott's 
Biographical  Dictionary,  Simpson's  'Lives 
of  Eminent  Philadelphians'  and  Appleton's 
Cyclopedia  of  American  Biography  quote 
the  date  of  his  death  as  September  18, 1842 
and  the  National  Cyclopedia  of  American 
Biography  is  the  only  authority  that  I  can 
find  for  the  year  1840,  which  is  used  by 

Call. 

Thomas  L.  Montgomery. 
Waoneb  Fbee  Institute  op  Science, 
Maioh  2,  1900. 


SOME  OBSERVATIONS  CONCERNING  SPECIES 
AND  SUBSPECIES* 

Some  few  weeks  ago  I  gave  to  this  Society 
a  brief  general  account  of  the  investigations 
which  the  Fish  Commission  carried  on  at 
Lake  Maxinkuckee  during  the  past  summer 
and  fall. 

At  this  time,  I  desire  to  speak  briefly 
concerning  two  new  fishes  obtained  in  these 
investigations,  and  certain  questions  oon- 
oerning  species  and  subspecies  which  their 
study  has  suggested. 

In  the  first  place,  permit  me  to  repeat 
some  of  the  statements  regarding  the  lake 
and  its  small  tributary  streams. 

Lake  Maxinkuckee  is  located  in  the  south- 
west comer  of  Marshall  County,  Indiana, 
on  the  Logansport  and Terre Haute  railroad, 
32  miles  north  of  Logansport,  or  34  miles 
south  of  South  Bend,  Indiana.  It  is  about 
2.75  miles  long,  from  north  to  south,  1.75 
miles  wide,  and  is  quite  regular  in  outline. 
This,  like  all  the  lakes  of  northern  Indiana, 
is  of  glacial  origin.  Its  greatest  depth,  so 
&r  as  known,  is  86  feet.     The  bottom  is  of 

*  Read  before  the  Wasbington  Biological  Society, 
JftB.  26,  1000. 


compact  sand  and  gravel  near  the  shore, 
then  a  wide  bed  of  marl,  and  soft  mud  in 
the  deeper  parts.  There  are  only  1  or  2 
short  reaches  near  the  shore  where  the 
bottom  is  soft.  The  water  is  relatively 
pure  and  clear.  The  bottom  temperature 
in  summer  is  47°  to  50°  Fahr.,  while  the 
surface  gets  as  warm  as  77°  to  80°. 

The  lake  is  well  supplied  with  aquatic 
vegetation;  Charaj  Fotamogeton,  MyriophyU 
lum,  Ceratophyllumy  NiteUaj  VaUianeria  and 
Seirpvs  being  abundant.  At  least  ten  species 
of  Fotamogeton  occur  and  two  species  of 
Sdrpua  are  found.  Chara  is  very  abundant, 
great  beds  of  it  covering  the  bottom  in 
many  places  from  near  shore  out  to  a  depth 
of  12  or  15  feet. 

The  catchment  basin  of  the  lake  is  small. 
There  are  no  tributary  streams  except  one 
very  small  brook  at  the  south  end,  a  some- 
what larger  one  at  the  southeast  corner, 
and  three  small  ones  upon  the  east  and 
northeast  sides.  The  total  amount  of  in- 
flow from  these  little  creeks  is  but  a  few 
gallons  per  minute.  They  are  all  short, 
sluggish  streams  and  do  not  vary  greatly  in 
size  at  any  time.  Perhaps  the  only  ones 
deserving  mention  are  (1)  the  one  at  the 
southeast  corner  which  is  popularly  known 
as  Hhe  inlet,'  (2)  one  near  the  middle  of 
the  east  side,  and  (3)  one  at  the  northeast 
comer  flowing  into  Culver  Bay,  and  which 
has  come  to  be  known  as  Culver  Inlet. 
The  stream  on  the  east  side  has  been  called 
Aubeenaubee  Creek,  from  the  Potto wat- 
tomie  chief  of  that  name  who  at  one  time 
owned  the  land  on  the  east  of  the  lake. 
It  was  from  this  small  creek  that  the  speci- 
mens of  the  new  species  were  obtained. 
Aubeenaubee  Creek  does  not  exceed  1.5 
miles  in  length.  It  has  its  source  in  a 
small  marsh,  and  is  a  sluggish  stream  flow- 
ing through  a  low,  level  meadow  or  prairie 
region.  It  is  about  4  feet  wide  and  aver- 
ages only  3  to  6  inches  deep,  with  deeper 
holes  at  intervals.    Through  most  of  its 
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length  the  stream  is  overhang  by  bushes 
and  briars,  and  is  full  of  sticks  and  brash. 
The  bed  and  banks  are  of  black  mad  with 
a  mixture  of  sand.  In  some  places  the 
ground  is  quite  boggy.  The  midday  sum- 
mer temperature  of  the  water  in  this  stream 
is  about  72^.  The  species  of  fishes  found 
in  this  stream  are  almost  wholly  different 
from  those  found  in  the  lake  proper,  a  fact 
illustrating  clearly  the  importance  of  even 
slight  differences  in  geographic  location  if 
accompanied  by  stable  environmental  dif- 
ferences. The  principal  fishes  occurring 
in  this  creek  are  SemotUus  atramacalcUvs,  Cam" 
poitama  anomalum^  Umbra  limiy  Lucivs  vermieu" 
laiu8j  Notropis  comutu8y  and  young  Microp" 
teru8  aalmoides.     Crawfishes  were  abundant. 

The  two  new  fishes  discovered  are  both 
darters,  one  belonging  to  the  genus  Had- 
ropterus  and  the  other  to  the  genus  Etheoi- 
toma, 

I  may  say,  in  passing,  that  the  darters 
are  members  of  the  Percidae  or  Perch  family, 
to  which  belong  the  walleyed  pike,  the 
Sanger  and  the  Yellow  perch.  Sixteen 
genera  and  85  species  of  darters  are  recog- 
nized. They  are  all  small,  active  fishes, 
usually  brilliant  in  coloration  and  have 
much  the  same  position  among  fishes  that 
the  warblers  have  among  birds. 

Both  of  the  new  darters  obtained  at  Lake 
Maxinkuckee  were  found  in  Aubeenaubee 
Creek  and  nowhere  else. 

The  nearest  relative  of  the  species  of 
Hardopterus  is  JJ.  aderua,  whicb,  though  not 
known  to  occur  in  Lake  Maxinkuckee,  is 
found  in  Yellow  River  of  the  Kankakee 
drainage,  only  a  few  miles  north,  and  also 
in  Tippecanoe  River  five  miles  south  of  the 
lake.  The  form  found  in  the  creek  is  well 
set  off  from  its  nearest  relative  and  is  de- 
scribed as  a  species. 

The  other  darter,  described  as  new,  is 
evidently  derived  from  E.  tou?aj,  which  is 
found,  not  only  in  many  of  the  streams  of 
western  Indiana,  but  also  in  Lake  Maxin- 


kuckee in  some  abundance.  It  is,  bow- 
ever,  not  known  to  occur  in  Aubeenaubee 
Greek. 

Etheostama  iotoa,  in  extending  its  range 
from  its  original  center  of  distribution,  in 
all  probability,  found  its  way  into  Lake 
Maxinkuckee  from  the  Tippecanoe  River. 
Having  once  become  established  in  the  lake, 
individuals  sooner  or  later  began  entering 
its  tributary  streams.     Among   the  indi- 
viduals entering  Aubeenaubee  Creek  there 
were  some  that,  finding  the  conditions  easy, 
remained  and  bred  there,  and  thus  a  creek 
colony  was  established.    It  is  altogether 
probable    that    for    some,   possibly  many 
years,  individuals  from  the  colony  would 
occasionally  return  to  the  lake  and  inter- 
breed with  individuals  that  had  never  left 
the  lake.     And  the  reverse  would  also  take 
place:  individuals    from   the   lake  would 
probably  continue  for  many  years  to  invade 
the  domain  of  the  creek  colony  and  inter- 
breed with  its  members.     Under  conditions 
such  as  these,  the  members  of  the  colony . 
going  farthest  toward  the  head  of  the  creek 
were  probably  the  ones  which  soonest  be- 
came free  from  the  infiuence  of  the  lake 
and,  breeding  only  among  themselves,  were 
modified  most  rapidly  by  the  new  environ- 
ment.    In  time  they  became  so  well  differ- 
entiated as  to  render  them  readily  distin- 
guishable from  the  parent  form  in  the  lake. 
During  the  continuance  of  the  conditions 
mentioned,  however,   the    migration   and 
countermigration  between  the  lake  and  the 
stream,  there  would  be  found  in  the  lower 
part  of  the  stream  and  in  the  lake  about  its 
mouth,  the  progeny  of  the  individuals  from 
the  lake  and  creek  which  had  interbred. 
These  would  possess  characters  more  or 
less  intermediate  between  the  parent  spe- 
cies  (J^.  iowod)  and  the  derived   form  in- 
habiting the  creek.     So  long  as  these  inter- 
mediate forms  continued  to  exist,  the  form 
found  in  the  creek  would  be  only  an  incipi- 
ent species.  As  an  incipient  species  it  would 
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be  a  subspecies  of  E.  iavxB,  and  would  re- 
ceive a  trinominal  name. 

But  if,  in  the  course  of  time,  invasions  of 
one  habitat  by  individuals  from  the  other 
should  cease,  then  the  intergrading  forms 
would,  through  interbreeding  with  the  ex- 
treme forms,  be  gradually  absorbed  by  them 
and  finally  disappear  altogether.  In  the 
creek  would  then  be  found  a  form  differing 
clearly  and  constantly  from  the  lake  form 
and  without  any  connecting  forms.  Under 
these  circumstances  the  form  in  the  creek, 
as  well  as  that  in  the  lake,  must  rank  as  a 
distinct  species. 

This  is  the  present  condition,  so  far  aa 
our  investigations  have  enabled  us  to  de- 
termine. There  is  no  difficulty  in  distin- 
guishing individuals  taken  in  the  lake  from 
those  found  in  the  creek,  and  neither  form 
seems  to  invade  the  habitat  of  the  other. 
Large  collections  were  made,  not  only  of  the 
fishes  inhabiting  the  lake,  but  also  of  those 
in  the  creek.  The  latter  was  carefully 
seined  twice,  from  its  source  to  its  mouth, 
and  not  a  single  example  of  E.  ioww  or  any 
form  showing  intergradation  was  seen. 
Similarly  careful  investigations  were  made 
in  the  lake  without  discovering  any  individ- 
uals of  the  creek  form  or  any  showing  in- 
tergradation. Whether  further  collecting 
will  discover  connecting  forms  cannot,  of 
course,  be  stated.  The  small  size  of  the 
creek  and  of  the  lake,  and  their  close '  geo- 
graphic relation,  render  it  almost  certain 
that  individuals  of  the  one  form  would  oc- 
casionally invade  the  habitat  of  the  other, 
and  vice  versa.  While  the  environment 
of  the  creek  is  markedly  different  from 
that  of  the  lake,  it  is  improbable  that  a 
change  from  one  to  the  other  would  prove 
disastrous  to  the  individuals  concerned. 
8ome  of  such  individuals  would,  it  seems, 
be  able  to  survive,  and  some  would  prob- 
ably interbreed  with  individuals  of  the 
other  form  whose  habitat  they  had  invaded. 
This  was,  quite  likely,  the  condition  in  the 


beginning,  and  the  creek  form,  so  long  as  it 
remained  connected  with  the  parent  species 
by  the  intergrading  forms  resulting  from 
such  interbreedings,  would  be  a  subspecies 
of  the  parent  species.  But,  as  already 
stated,  no  such  connecting  forms  have  yet 
been  found  and  the  form  inhabiting  the 
creek  is  a  distinct  species. 

There  is  one  other  possible  condition 
worth  considering.  Let  us  suppose  that, 
after  the  creek  colony  had  become  well  es- 
tablished, and  for  many  generations  had  not 
intermingled  in  any  way  with  the  parent 
species  in  the  lake,  the  habits  of  one  or  the 
other,  or  both,  should  change  somewhat  and 
that  they  should  again  begin  to  invade  each 
other's  habitat  and  to  interbreed.  The 
result  of  this  interbreeding  would  be  the  ap- 
pearance of  individuals  possessing  morpho- 
logical characters  more  or  less  intermediate 
between  the  lake  and  the  creek  forms.  In 
other  words,  individuals  would  be  found 
showing  that  the  two  forms  intergrade  and 
placing  them  again  in  the  relation  of  species 
and  subspecies.  If  we  could  knowthiB  to 
have  been  their  history,  however,  we  should 
certainly  not  place  them  in  the  relation  of 
species  and  subspecies.  We  should  regard 
them  as  two  distinct  species,  and  the  indi- 
viduals which  seem  to  show  intergradation 
we  would  call  hydrids,  which  they  really 
are.  But  we  can  rarely,  if  ever,  hiow  that 
such  has  been  the  history.  So  long  as  inter- 
gradations  are  found  connecting  the  two 
forms,  the  one  last  discovered  must  be  re- 
garded as  a  subspecies  of  the  other.  In  the 
present  case,  however,  no  intergradations 
seem  to  exist,  and  the  relation  is  that  of  two 
distinct  species.  While  the  occurrence  in 
nature  of  hybrids  is  doubtless  very  unusual, 
such  a  condition  as  the  one  supposed  is  cer- 
tainly not  improbable. 

And  this  suggests  a  further  consideration 
of  subspecies.  An  examination  of  the  de- 
scriptions of  forms  which  have  been  pub- 
lished as  subspecies  does  not  show  that  the 
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describers  have  all  been  governed  by  the 
same  principles,  or  that  all  who  have  de- 
scribed subspecies  have  had  very  well-de- 
fined ideas  as  to  what  a  subspecies  really  is. 
I  am  sure  that  I  myself  have  given  trinom- 
inal  names  to  new  forms  with  rather  hazy 
ideas  upon  the  relation  of  species  and  sub- 
species. 

The  present  practice  of  most  systematists 
in  this  country  seems  to  be  to  regard  any 
two  given  forms  as  distinct  species,  unless 
they  are  known  to  possess  morphological 
characters  which  intergrade.  If  characters 
showing  intergradation  are  present,  the  one 
later  described  is  regarded  as  a  subspecies 
of  the  other.  The  intergrading  may  be  of 
two  kinds  of  categories : 

1.  It  may  be  associated  with  the  known 
joining  of  the  two  respective  habitats.  In 
this  case  the  individuals  possessing  the  in- 
termediate characters  would  come  from  the 
region  where  the  two  forms,  or  the  habitats 
of  the  two  forms,  join  or  overlap.  If  E, 
iowoB  were  known  to  intergrade  with  the 
Etheostoma  of  Aubeenaubee  Creek,  the  con- 
necting forms,  if  of  this  category,  would  be 
found  in  the  mouth  of  the  creek,  or  in  the 
lake  near  the  mouth  of  the  creek.  This,  it 
seems  to  me,  would  be  a  good  example  of 
what  we  mean  by  a  subspecies. 

2.  In  the  other  case,  the  two  habitats  do 
not  join,  but  an  examination  of  a  series  of 
specimens  from  each  will  show  an  inter- 
gradation of  characters.  Though  the  sum 
total  of  the  characters  is  different,  individ- 
uals will  be  found  in  one  series  which  pos- 
sess, in  varying  degree,  all  the  characters 
shown  by  those  of  the  other.  The  individ- 
uals showing  the  intergradation  come  from 
the  same  localities  from  which  have  been 
obtained  the  typical  individuals.  They  do 
not  come  from  intervening  localities  be- 
cause the  habitats  do  not  join. 

Is  it  correct  to  regard  these  two  forms  as 
sustaining  the  relation  of  species  and  sub- 
species ? 


Trinominal  names  have,  in  many  in- 
stances, been  given  because  the  differences 
separating  the  form  under  consideration 
from  some  previously-known  form  are 
slight.  But  now,  the  almost  uniform  prac- 
tice seems  to  be  to  regard  constant  differ- 
ences, however  slight,  in  the  absence  of 
known  intergrading  forms,  as  of  specific 
value;  and  differences,  however  great,  if 
known  to  intergrade,  to  be  only  of  sub- 
specific  value. 

If  this  view  be  correct,  there  are  many 
trinominals  in  current  faunal  and  floral  lists 
which  are  there  without  sufficient  warrant 
In  the  latest  systematic  work  on  American 
fishes  3255  species  and  subspecies  are  rec- 
ognized. Of  these,  125  are  ranked  as  sub- 
species. But  an  examination  of  the  facts 
regarding  each  shows  that  very  few  of  them 
should  stand  as  subspecies,  but  as  species. 
They  have,  in  most  cases,  been  called  sub- 
species simply  because  they  differed  but 
slightly  from  the  most  closely  related 
species.  I  doubt  if  intergradation  is  krwvm 
to  exist  in  25  per  cent,  of  the  cases. 

I  have  been  told  that  many  of  the  triuo- 
minals  in  current  use  in  ornithology  rest 
upon  the  same  insufficient  evidence. 

It  is  the  practice  of  some,  I  believe,  to 
describe  as  subspecies  forms  which,  though 
not  known  at  the  time  to  intergrade,  will  in 
all  probability,  be  found  to  do  so.  The  de- 
scriber's  knowledge  of  the  group  to  which 
they  belong,  the  principles  of  geographic 
distribution,  and  the  geography  of  the  coun- 
try in  which  they  are  found,  justify  him  in 
anticipating  the  evidence  of  actual  inter- 
gradation. 

Personally,  I  doubt  if  this  is  the  best 
course  to  pursue.  Would  it  not  be  better, 
either  to  wait  until  the  evidence  is  in  hand, 
or  describe  the  new  form  as  a  species? 

We  sometimes  hear  the  remark  that  sys- 
tematists often  go  too  far,  and  describe  as  new 
species  or  subspecies  forms  which  differ  but 
slightly  from  known  forms  ;  that  they  give 
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specific  or  sabspecific  value  to  <difference8 
which  are  due  merely  to  some  slight  differ- 
ence in  environment.  This,  it  seems  to  me, 
misses  the  whole  point.  What  produces 
species  and  subspecies,  anyway,  except 
slight  differences  in  environment,  together 
with  greater  or  less  geographic  isolation? 
And  when  we  see  these  differences  why 
should  we  refuse  to  admit  their  existence  or 
their  meaning? 

BABTON  W.   E  verm  ANN. 

IT.  8.  Commission  of  Fish  and  Fisheries. 


BBEATHINQ  OXYGEN. 

The  experiments  here  described  were 
carried  out  during  the  course  of  an  investi- 
gation to  determine  the  quantity  of  carbon 
dioxide  exhaled  from  the  lungs  of  different 
persons  under  stated  conditions. 

The  method  of  procedure  was  as  follows  : 
(1)  Ordinary  air  was  inhaled  through  the 
nostrils  and  exhaled  through  the  mouth 
(the  nostrils  being  closed)  into  an  inverted 
receiver  filled  with  water.  The  quantity  of 
carbon  dioxide  in  the  exhaled  gases  was  de- 
termined in  the  usual  manner.  (2)  A  mix- 
ture of  air  and  oxygen  containing  26.4  % 
of  oxygen  was  inhaled  and  exhaled  as  in 
(1).  (3)  Pure  oxygen  was  employed  and 
the  experiments  conducted  as  in  (1)  and 

(2). 
The  breathing  experiments  were  made  by 

three  different  persons.  A,  B,  and  G,  under 

conditions  as  nearly  indentical  as  possible. 

The  following  results  were  obtained : 
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were  collected  over  water  saturated  with 
carbon  dioxide.  The  object  of  the  exper- 
iments was  to  get  relative  rather  than 
absolute  values.  In  experiments  1,  4,  7, 
10,  13,  16,  19,  22  and  25,  the  gas  (air, 
mixture  of  air  and  oxygen,  or  oxygen)  was 
inhaled  for  five  seconds  and  then  exhaled 
for  five  seconds. 

In  experiments  2,  5,  8,  11,  14,  17,  20,  23 
and  26  the  lungs  were  inflated  as  fully  as 
possible  with  the  gas,  which  was  retained 
fifteen  seconds  and  then  exhaled. 

In  the  other  experiments,  3,  6,  9,  12,  15, 
18,  21,  24  and  27,  the  lungs  were  fully  in- 
flated and  the  gas  retained  thirty  seconds 

before  exhalation. 

William  B.  Sohober. 
Lehigh  University. 


The  figures  given  express  percentages  by 
volume ;  they  are  lower  than  those  that 
would  be  obtained  if  the    exhaled  gases 


THE    SOCIETY   OF    AMERICAN   BACTERIOL- 
OGISTS, 

The  following  are  abstracts  of  papers  read 
at  the  first  meeting  of  the  Society  of  Amer- 
ican Bacteriologists,  held  at  New  Haven, 
December  27th  to  29th. 

Natural  varieties  of  Bacteria  :     Pbofbssob  H. 

W.  Conn. 

Professor  Conn  exhibited  some  cultures 
of  a  highly  variable  Micrococcus  which  he 
had  isolated  many  times  from  milk.  Its 
color  ranged  all  the  way  from  a  snow  white 
to  a  deep  orange,  and  in  power  of  liquefy- 
ing gelatin  it  ranged  from  a  form  that 
liquefied  with  great  rapidity  to  one  that 
had  apparently  no  liquefying  power.  All 
these  varieties,  with  numerous  interme- 
diate stages,  have  been  found  in  nature 
and  are  not  the  result  of  cultivation.  Pro- 
fessor Conn  showed,  however,  what  a  great 
change  can  apparently  be  produced  in  the 
character  of  a  species,  by  a  simple  process 
of  selection.  Starting  with  a  pure  culture 
of  this  organism,  he  was  able  to  produce 
from  it  a  white  and  an  orange  culture,  by 
simply  replating  many  times,  and  selecting 
the  whitest  color,  on  the  one  hand,  and  the 
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yellowest,  on  the  other.  At  the  same  time, 
by  selecting  the  colony  which  liquefied 
most  rapidly  and  the  one  which  liqaefied 
most  slowly,  he  was  able  to  obtain  from  the 
same  original  culture,  rapidly  liquefying 
cultures,  and  those  with  hardly  any  liquefy- 
ing power.  He  raised  the  question  whether 
many  of  the  changes  which  had  been  de- 
scribed as  due  to  changed  environment, 
might  not  really  be  due  to  such  unconscious 
differentiated  selection. 

The  significance  of  varieties  among  Pathogenic 
Bacteria:  Profebsoe  Theobald  Smith. 
In  the  study  of  bacteria,  morphological 
details  are  of  but  little  value  in  differentia- 
ting and  classifying  forms  because  of  their 
minuteness.  Processes  of  conjugation  and 
other  sexual  phenomena,  such  as  are  found 
among  Protozoa,  are  unknown. 

The  problem  of  variation  may  be  dis- 
cussed under  these  heads : 

1.  The  actual  existence  of  bacteria  whose 
relationship  is  conceded,  although  they 
manifest  slight  differences  among  them- 
selves. 

2.  The  artificial  modification  of  bacteria 
by  experiment. 

3.  The  evolution  of  parasitic  from  sapro- 
phytic forms. 

In  the  investigation  of  problems  of  this 
character  it  is  necessary  to  study,  not  only 
the  effect  of  related  bacteria  on  the  same 
host,  but  that  of  the  same  bacteria  on  dif- 
ferent hosts.  Our  investigations  should  be 
both  experimental  and  comparative. 

(The  variations  occurring  in  the  group  of 
bacteria  of  which  the  rabbit  septicaemia 
bacillus  is  the  type,  and  those  occurring  in 
the  pathogenic  deri  vat  i  ves  of  the  colon  group , 
were  discussed  and  illustrated.  Variations 
among  tubercle  bacilli,  in  form  and  viru- 
lence, aud  among  diphtheria  bacilli,  in 
the  production  of  toxin,  were  also  referred 
to.) 

The  modifications  which  bacteria  under- 


go, during  passages  through  animals,  vary 
in  degree  with  the  species  and  group  under 
observation  ;  with  some,  such  as  the  rabbit 
septicaemia  bacilli,  streptococci,  and  pnea- 
mococcii  increase  in  virulence  is  easily  at- 
tained ;  with  the  colon  group  this  is  much 
more  difficult.  The  degree  of  change  that 
can  be  impressed  upon  any  bacteria  prob- 
ably depends  largely  on  the  specific  struc- 
ture of  the  organism. 

The  evolution  of  parasitic  from  sapro- 
phytic forms*  is  a  very  slow  and  gradual 
process,  whose  mechanism  may  have  dif- 
fered with  different  species.  Special  ad- 
vantages which  a  certain  environment  may 
offer  for  frequent  passages  through  suscep- 
tible species  may  give  certain  saprophytes 
an  impulse  towards  a  parasitic  existence.  In 
any  case,  such  saprophytes  probably  possess 
from  the  outset  certain  fighting  characters, 
such  as  the  power  to  produce  toxins  which 
enable  the  few  among  the  myriads  of  forms, 
eventually,  to  become  disease  germs.  (Pab- 
lished  in  the  Journal  of  the  Boston  Society  of 
Medical  SdenceSy  January  16,  1900.) 

Methods  employed  in  the  teaching  of  Bacteri- 
ology: Pbofessob  H.  C.  Ernst. 
In  response  to  a  circular  letter  sent  to 
the  Institutions  of  Learning  that  teach 
medicine,  as  given  in  the  1899  volume  of 
Minerva,  there  were  returned  ninety-eight 
replies.  The  letter  asked  for  information 
as  to  whether  Bacteriology  was  taught  as 
a  separate  branch — in  case  it  was  not,  in 
what  department  it  was  included — how 
many  instructors  were  engaged  in  teaching 
this  subject — the  hours  required — ^and  other 
details  of  interest.  It  was  found  that  forty- 
two  institutions  give  instruction  in  Bacteri- 
ology as  a  separate  department — twenty- 
six  give  separate  courses,  in  connection 
with  the  department  of  Hygiene,  and  thirty- 
seven  in  connection  with  the  department 
of  Pathology,  or  Pathological  Anatomy. 
The  increase  in  the  numbers  of  teachers 
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of  bacteriology  in  connection  with  medi- 
cine was  noted,  over  the  condition  as  found 
in  the  first  volume  of  Minerva  (1892). 

(The  full  details  of  this  investigation 
will  be  found  in  the  Journal  of  the  Boston 
Soddy  of  the  Medical  Sciences,  Vol.  IV.,  p.  67 
et  seq.) 

On  the  changes  of  opinion  in  England  in  favor 
of  bacterial  purification  of  sewage :  Profes- 
sor L.  P.  BLiNNICUTT. 

Professor  Kinnicutt  described  recent  ex- 
periments conducted  in  England  which 
are  producing  a  change  in  opinion  as 
to  the  best  method  of  treating  sewage. 
Whereas,  hitherto  the  chemical  method  of 
treatment  has  been  commonly  used,  the  be- 
lief is  now  rapidly  gaining  ground  that  the 
purification  of  sewage  by  bacterial  growth 
offers  the  cheapest  and  most  efficient  method 
of  purifying  it  so  that  it  may  be  discharged 
into  rivers  without  polluting  them. 

Recent  work  on  sewage  purification  involving 

bacteria:  H.  W.  Clark. 

The  paper  brought  out  clearly  the  fact 
that  the  benefit  derived  from  preliminary 
anserobic  bacterial  action  upon  sewage  be- 
fore filtration  has  been  recognized  at  the 
Lawrence  Experiment  Station  for  several 
years,  and  calls  attention  to  statements 
made,  and  investigations  upon  this  point 
recorded  in  the  reports  of  the  Station  for 
1895  and  1896  (see  report  of  Massachusetts 
State  Board  of  Health  for  these  years) .  It 
gives  credit  to  Cameron  for  first  practical 
use  of  anaerobic  action  with  his  septic  tank 
at  Exeter,  England.  Results  of  investiga- 
tions upon  production  and  purification  of 
septic  sewage  at  the  Lawrence  Experiment 
Station  during  1897  and  1898  were  given, 
with  a  comparison  of  intermittent  sand 
filters  and  bacterial  or  contact  filters. 
Rates  of  filtration  of  septic  sewage,  equal 
to  300,000  gallons  per  acre,  have  been  at- 
tained with  sand  filters  at  Lawrence,  and 
of  800,000  with  contact  filters,  with  satis- 


factory purification.  In  vestigations  at  Law- 
rence during  1898  have  shown  that  open 
septic  tanks  are  as  successful  as  those  made 
air-tight,  owing  to  the  scum  of  bacterial 
growths,  fat,  etc.,  formed  over  the  surface 
of  the  sewage.  Some  experiments  made  at 
the  Station  seem  to  indicate  strongly  that 
anaerobic  action  may  be  carried  to  such  a 
point  that  the  resulting  sewage  is  very  diffi- 
cult to  purify. 

The  paper  also  gave  the  result  of  an  ex- 
periment in  which  sewage  during  1898  was 
passed  through  a  filter  of  broken  stone  ten 
feet  deep,  at  the  rate  of  one  million  nine 
hundred  thousand  (1,900,000)  gallons  per 
acre  daily,  with  very  satisfactory  results, 
nitrification  being  active,  purification  satis- 
factory, and  the  rate  of  filtration  more  than 
twice  as  great  as  ever  before  attained  at 
Lawrence  with  crude  sewage. 

Uie  significance  of  the  appearance  of  B,  Coli 
communis  in  filtered  water :  H.  W.  Clark 
and  S.  D.  M.  Gage.  (Bead  by  H.  W. 
Clark. ) 

The  purification  of  polluted  waters  by 
sand  filtration  has  been  studied  at  the 
Lawrence  Experiment  Station  for  the  past 
thirteen  years.  Up  to  the  beginning  of 
1897  the  efficiency  of  the  filters  in  remov- 
ing bacteria  was  ascertained  by  determina- 
tions of  the  actual  number  of  bacteria  in 
the  water  applied  to  the  filters  and  the 
effluents  from  them.  For  the  past  three 
years  determinations  of  the  number  of  ^. 
coli  communis  in  the  applied  water  and 
effluents  have  been  made.  Especially  has 
the  efficiency  of  the  Lawrence  City  Filter 
in  removing  this  germ  from  the  Merrimac 
River  water  been  carefully  followed.  This 
was  done,  as  it  was  believed  that  the  sig- 
nificance of  the  appearance  of  the  germ  in 
the  filtered  water  could  be  determined  be- 
cause of  the  opportunity  presented  of  study- 
ing its  appearance  in  connection  with  the 
occurrence  or  non-occurrence  of  cases  of 
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typhoid  fever  in  the  city  of  55,000  inhabi- 
tants using  this  filtered  water. 

This  city  filter  was  built  in  1893,  and, 
while  the  death  rate  from  typhoid  fever  in 
Lawrence  for  a  number  of  years  before  its 
<K)nstruction  averaged  about  12  per  10,000 
inhabitants  ;  the  first  year  after  construction 
the  rate  was  4.75  per  10,000  inhabitants, 
and  this  was  followed  by  a  steady  yearly  de- 
crease to  1.39  in  1898.  During  this  period 
there  was  no  unusual  disturbance  of  the 
sand  filter  bed,  and  its  bacterial  efficiency 
was  good. 

In  the  fall  of  1898  it  was  necessary  to 
relay  some  of  the  underdrains  of  the  filter, 
and  some  of  the  sand  beds  were  very  much 
disturbed.  When  the  sand  was  replaced 
and  water  was  again  passed  through  the 
filter  the  entire  effluent  was  pumped  to  the 
reservoir  and  used  in  the  city.  Following 
the  conclusion  of  this  work,  B.  coli  com- 
munia  was  found  in  1  c.c.  of  72  per  cent,  of 
the  samples  of  the  effluent  of  the  filter  ex- 
amined during  December ;  54  per  cent,  of 
those  examined  during  January  ;  62  per 
cent,  of  those  examined  during  February ; 
and  8  per  cent,  of  those  examined  during 
March.  The  bacterial  efficiency  of  the 
filter,  or  percentage  removal  of  total  num- 
bers of  bacteria  in  the  applied  water,  was 
92.20  per  cent,  from  December  10th  to 
31st ;  98.31  per  cent,  in  January ;  98.17  per 
cent,  in  February;  and  99.89  per  cent,  in 
March. 

During  the  period  from  the  end  of  the 
disturbance  of  the  filter  in  December  until 
the  end  of  the  month  there  were  twelve 
cases  of  typhoid  fever  reported  in  the  city ; 
during  January,  59  cases ;  during  February, 
12  cases ;  but  in  March,  when  B.  coli  com- 
munis had  practically  disappeared  from  the 
effluent  of  the  filter,  there  were  but  9  cases, 
and  these  during  the  first  portion  of  the 
month  ;  that  is,  during  the  months  of  De- 
cember, January  and  February  there  was 
an  epidemic  of  typhoid  fever  in  Lawrence. 


During  this  period,  B.  coli  was  present  in 
1  c.c.  of  samples  of  effluent  of  the  filter  ex- 
amined to  the  extent  denoted  by  the  figures 
given.  Whea  it  failed  to  be  found  in  1  c.c. 
the  epidemic  bad  ceased.  When  100  c.c. 
of  the  effluent  were  examined,  B.  coli  was 
found  more  frequently,  but  the  figures  and 
facts  in  regard  co  the  epidemic  seem  to  show 
that,  when  filtering  a  river  water  as  polluted 
as  that  of  the  Merrimac,  it  is  safe  to  assume 
that,  when  co2i  is  found  only  infrequently  in 
1  c.c.  of  the  effluent,  the  typhoid  germs, 
necessarily  fewer  in  number,  and  more  easily 
removed  by  the  filter,  have  been  eliminated 
from  the  water.  The  death  rate  of  the  city 
from  typhoid  fever  in  1899  was  3.00  per 
10,000  inhabitants. 

On  the  detection  of  bacillus  Coli  communis  in 
water :  Pbof£SSOB  E.  0.  Jordan. 
The  direct  application  of  the  fermenta- 
tion tube  method  to  greatly  polluted  waters 
sometimes  meets  with  a  serious  difficulty. 
This  is  the  fact  that  other  gas-forming  spe- 
cies (and  perhaps  some  non-producers  of 
gas)  overgrow  B.  coli  and  obscure  or  falsify 
the  typical  reaction.  This  appears  to  hap- 
pen at  least  with  some  river  waters  more 
commonly  than  has  generally  been  sup- 
posed, even  when  extreme  dilutions  are  em- 
ployed. One  species  that  interferes  ofiien 
with  the  growth  of  B.  coli  is  a  variety  of  B. 
doacce^  and  when  mixtures  of  pure  cultures 
of  this  microbe  and  of  B,  coli  are  introduced 
together  into  fermentation  tubes,  the  former 
frequently  gains  the  upper  hand. 

A  method  that  has  given  promise  of  over- 
coming this  difficulty,  and  some  others,  is 
the  following.  The  desired  quantity  of 
water  is  incubated  in  acid  carbol  broth, 
1.  C.C.  of  the  required  dilution  being  added 
to  5  C.C.  of  broth  made  5  to  5.5  add  on 
Fuller's  scale,  and  containing  carbolic  acid 
in  the  proportion  of  1-1000.  After  inocula- 
tion at  38°-40^  for  12  to  18  hours,  platiugs 
are  made  in  litmus  lactose  agar,  and  colo- 
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nies  reddening  this  medium  are  tested  for 
coagulation  of  milk,  indol  production,  lique- 
£euition  of  gelatin,  and  gas  production  in 
glucose  broth.  A  recent  comparison  of  the 
two  methods  has  given  the  following  re- 
sults: 

Positive  lesnltB.  Negative  resalts. 
Fermentation  tnbe  direct  21  34 

Add  carbol  broth  26  24 

Although  the  number  of  experiments  is 
small,  the  results  indicate  the  distinctly 
greater  delicacy  of  the  latter  method  when 
applied  to  the  waters  used  in  these  tests. 
The  application  of  this  method  is  interfered 
with,  to  some  extent,  by  the  same  species 
that  complicates  the  result  in  the  fermenta- 
tion tube,  but  the  use  of  the  litmus  lactose 
agar  facilitates  the  separation  of  B.  coli, 
especially  if  the  plate  be  examined  within 
24  hours  after  the  sowing. 

Demonstration  of  Actinomycosis  and  the  Causa- 
tive Fungus :  Professor  H.  C.  Ernst. 
A  specimen  of  very  marked  affection  of 
the  udder  with  the  Actinomyces  fungus 
was  reported.  Attention  was  called  to  the 
comparative  rarity  of  the  disease  in  this 
marked  form,  and  the  fact  that  the  text- 
books say  but  little  about  it  as  a  possible 
source  of  infection.  A  number  of  micro- 
scopic preparations  were  demonstrated. 
(This  case  is  also  to  be  published  in  the 
Journal  of  the  Boston  Society  of  the  Medical 
SeieneeSy  Volume  IV.) 

A  comparison  of  B.  Coli  communis  from  dif- 
ferent species  of  animals:  V.  A.  Moorb 
and  F.  E.  Wright.  (Read  by  F.  E. 
Wright.) 

Different  forms  of  BaciUvs  coli  communis, 
from  contaminated  water  supplies  and  va- 
riations of  the  same  organism  in  tissues 
of  different  species  of  animals,  have  led  to 
this  investigation  to  determine  the  range  of 
variation  of  Bacillus  coli  communis  in  (1) 
different  species  of  animals,  and  (2)  in 
the  same  species,  always  under  supposedly 


healthy  conditions.  As  the  work  was  not 
begun  until  late  in  the  summer,  this  paper 
is  to  be  regarded  only  as  a  report  of  prog- 
ress. 

The  methods  which  were  followed  were : 

(1)  To  take  a  loop-full  of  the  mucus  from 
the  large  and  small  intestines  and  inoculate 
a  series  of  gelatin  plates  from  each. 

(2)  To  make  sub-cultures  from  six  typ- 
ical spreading  colonies  which  appear  the 
same. 

(3)  To  replate  from  these  sub-cultures, 
to  make  sure  of  no  contamination. 

(4)  From  the  second  series  of  plates  to 
make  sub-cultures  in  the  special  media. 

(5)  To  determine  the  pathogenesis  by 
inoculating  such  experimental  animals  as 
the  rabbit  and  guinea  pig. 

Thus  far  the  results  have  shown  that  the 
organisms  found  in  the  horse,  the  dog,  the 
cow,  the  sheep,  and  the  hen,  are  more 
numerous  in  the  large  than  in  the  small 
intestine. 

The  number  of  colonies  from  the  same 
part  of  the  intestine  of  the  same  species 
varies  much,  e.  ^.,  in  the  large  intestine  of 
the  horse,  in  some  cases  the  colonies  have 
been  too  numerous  to  count ;  again,  there 
have  been  four  or  five  hundred,  and  again, 
no  more  than  a  dozen.  Where  the  number 
of  colon  baciUis  was  greatest,  other  species 
were  few;  where  they  were  few,  either  a 
fungus  or  a  micrococcus  predominated  in 
numbers.  The  most  marked  variations  in 
the  organism  from  the  diff(drent  species  have 
been  in  the  changes  which  they  produced 
in  milk,  and  in  the  various  sugars  and  in 
their  pathogenesis.  The  range  of  variation 
of  the  bacillus  from  the  same  species  of 
animals  has  been  found  to  be  narrow. 

The  invasion  of  the  Udder  by  Bacteria :    Ar- 
chibald R.  Ward. 

The  extent  to  which  lactiferous  ducts  of 
the  cow's  udder  are  invaded  by  bacteria, 
was  determined  by  means  of  bacteriological 
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examinations  of  the  udders  of  nineteen 
freshly  slaughtered  milch  cows.  Owing 
to  the  prohibitive  expense  of  studying  the 
udders  of  sound  cows,  it  was  deemed  expe- 
dient to  use  those  of  cows  slaughtered  after 
condemnation  by  the  tuberculin  test.  So 
far  as  possible,  the  udders  of  only  slightly 
diseased  cows  were  used.  Samples  of  the 
fore  milk  were  taken,  and  before  slaughter- 
ing, the  udder  was  milked  as  thoroughly  as 
possible.  The  udder  was  removed  from  the 
carcass  immediately  after  death  and  taken 
to  a  sheltered  spot,  for  the  bacterial  exami- 
nation. In  each  quarter  in  successson,  a 
flamed  knife  was  used  to  make  an  incision 
extending  from  the  dorsal  to  the  ventral 
region  of  the  gland,  and  of  such  depth  as 
to  expose  the  tissue  in  the  vicinity  of  its 
vertical  axis.  Bits  of  the  glandular  tissue 
were  transferred  with  aseptic  precautions 
to  tubes  of  gelatin,  and  properly  labeled  to 
show  the  region  from  which  the  calture 
was  made.  After  returning  to  the  labora- 
tory, the  gelatin  was  liquefied  at  a  gentle 
heat  and  poured  in  Petri  dishes.  By  com- 
paring the  colonies  appearing  on  the  plates 
after  several  days,  with  those  in  cultures 
made  from  fore  milk,  it  was  possible  to 
show  that  the  same  organism  may  occur 
in  the  fore  milk  in  all  parts  of  the  udder. 
The  evidence  appears  to  warrant  a  modi- 
fication of  the  statements  concerning  the 
place  at  which  milk  first  becomes  contami- 
nated'by  micro-organisms. 

.  The  writer  concludes  that,  while  milk  is 
sterile  when  secreted,  it  may  immediately 
become  contaminated  by  the  bacteria  which 
normally  inhabit  the  lactiferous  ducts  of  the 
udder.  (Published  in  Bulletin  178,  Cornell 
University  Agriculture  Exper't  Station.) 

Exhibition  oj  cultures  and  stained  specimens  of 
plague  ba^lus  from  two  cases  of  Buhonic 
plague  admitted  to  New  York  harbor,  Novem^ 
b&r,  1899:  Wm.  Hallook  Park,  M.  D. 
Three  slides  were  shown.    The  first  was 


from  a  twenty-four-hour  agar  culture  show- 
ing, among  rather  short  thick  bacilli,  pe- 
culiar long  thick  thread  forms.  The  second 
was  from  a  twenty-four-hour  bouillon  cal- 
ture showing  short  almost  coccus  forms  in 
chains.  The  third  was  from  the  spleen 
of  guinea  pigs  dying  of  septicaema,  show- 
ing characteristic  darker  staining  of  the 
ends  of  the  bacilli.  Cultures  were  also 
shown  on  agar  and  gelatin.  These  cultures 
were  of  especial  interest  in  that  they  were 
obtained  from  two  persons,  the  captain  and 
the  cook,  who  arrived  on  a  steamer  from 
Santos,  Brazil,  in  December,  1899,  where 
the  plague  was  prevalent.  The  two  men 
when  they  arrived  showed  simply  a  large 
bubo  in  the  lower  inguinal  glands.  The 
temperature  was  nearly  normal,  and  they 
did  not  feel  ill.  They  had  been  sick 
about  eleven  days.  They  obtained  the  in- 
fection from  a  companion  who  had  died 
and  whom  they  nursed.  Pus  was  removed 
from  these  bubos  with  a  hypodermic  needle. 
The  pus  from  both  cases  contained  the  bu- 
bonic bacilli  although  in  small  numbers 
either  living  or  dead.  In  culture  they 
grew  exactly  like  two  other  cultures  which 
Dr.  E.  H.  Wilson  had  obtained  from  India. 
Their  violence  was  slightly  greater  than 
Dr.  Wilson's  cultures. 

Sows  suggestions  on  ihe  study  of  systemaiie  haC' 

teriohgy :  Fred'k  D.  Chester. 

Attention  is  called  to  a  work  now  in 
progress  in  the  arrangement  of  the  better 
known  species  of  bacteria.  Certain  typical 
forms  or  species  of  bacteria  exist.  These 
latter  present  certain  definite  morphologic, 
biologic,  cultural,  and  perhaps  pathogenic 
characters,  which  establish  the  typesi  inde- 
pendent of  minor  variations. 

The  most  marked  of  these  types  become 
the  centers  of  groups,  around  which  are 
gathered  related  species  and  varieties. 

Migula's  system  is  followed  as  the  basifl 
or  generic  classification. 
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Tables  were  shown,  giving  arrangements 
of  the  bacteria  in  groups. 

The  necessity  of  some  system  of  termi- 
nology for  use  in  descriptive  bacteriology 
was  urged,  and  a  table  of  definite  terms 
presented.  The  question  of  nomenclature 
of  species  was  discussed.  Little  or  no  re- 
gard has,  in  many  instances,  been  paid  by 
bacteriologists  to  the  most  ordinary  rules  of 
botanic  nomenclature.  This  and  the  lack 
of  knowledge  concerning  the  synonomy  of 
species  has  led  to  improper  naming. 

This  was  illustrated  by  a  number  of  ex- 
amples. 

A   new  pathogenic  fungus — the  sporothrix  of 

Schenek:    Professob  Ludwig  Hektoen. 

(Bead  by  Dr.  Jordan.) 

Schenck  has  described  a  case  of  subcu- 
taneous, refractory  abscesses,  caused  by  a 
fungus  which  Erwin  F.  Smith  tentatively 
assigns  to  the  genus  Sporotrichum. 

In  the  case  of  a  boy,  five  years  old,  under 
the  care  of  Dr.  Perkins  of  Shenandoah, 
8ava.,  an  identical  fungus  was  found  to 
produce  similar,  refractory  lesions  as  those 
described  by  Schenck ;  the  process  started 
in  an  abrasion  of  the  left  index  finger, 
caused  by  a  blow  with  a  hammer,  and  dur- 
ing the  next  two  to  three  months  over 
twenty-five  abscesses  appeared  under  the 
ekln  and  forearm.  Ultimately,  recovery 
took  place. 

The  fungus  was  obtained  in  pure  culture 
on  two  different  occasions.  It  grows  well 
in  ordinary  media,  forming  in  the  older 
agar  cultures  brownish,  wrinkled  and  folded 
layers.  Gelatin  is  slowly  liquefied,  ^r- 
obic.  Thermal  death  point  about  60^  C. 
It  has  a  separate  branching  mycelium ; 
dusters  of  five  or  six  spores  appear  around 
the  ends  of  the  branches  and  single  spores 
develop  along  their  sides.  The  spores  are 
ovate  or  apiculate,  from  three  to  five  mi- 
krons  in  their  longest  diameter.  Grams 
stain  positive. 


It  produces  chronic  suppuration  in  the 
skin  of  mice  and  extensive  ulcers ;  small, 
chronic  abscesses  may  develop  in  the  ab- 
dominal lymph  glands  after  subcutaneous 
injection.  In  white  rats  intra-abdominal 
injection  is  followed  by  the  development  of 
numerous  nodules  enclosing  small  abscesses; 
the  pus  is  thick  and  viscid,  and  contains 
oval  and  oblong  gram-staining  bodies  in 
large  numbers,  but  no  thread.  Pure  cul- 
tures of  the  fungus  are  readily  obtainable 
from  lesions  both  in  mice  and  rats. 

Babbits,  guinea  pigs,  dogs  and  pigeons 
are  immune.  In  guinea  pigs  and  dogs, 
small  subcutaneous  abscesses  sometimes 
form  after  injection  under  the  skin. 

The  importance  of  bacterial  tests  in  the  sanitary 

supervision  of  mUk  supplies :  Marshall  O. 

Leighton. 

The  investigations  taken  as  a  basis  for 
this  paper  were  made  during  the  three 
years  ending  June,  1899,  under  the  author- 
ity of  the  Board  of  Health  of  Montclair, 
N.  J.  Seventeen  dairies  were  included  in 
the  report,  the  bacterial  tests  in  each  being 
confined  to  the  determination  of  '  numbers 
per  cubic  centimeter.' 

The  average  results  for  each  dairy  during 
the  whole  term  divided  themselves  into 
three  classes:  First,  those  dairies  having 
an  average  below  15,000  ;  second,  those  be- 
tween 40,000  and  70,000,  and  third,  those 
above  180,000. 

Comparing  the  foregoing  results  with  the 
dairies  themselves,  as  shown  by  stereopticon 
views  of  each,  it  was  found  that  the  dairies 
in'  class  No.  1  were  of  the  most  improved 
type,  in  which  the  utmost  cleanliness  pre- 
vailed. Representing  class  No.  2,  poorly 
equipped  dairies  were  shown,  in  which  the 
owners  plainly  endeavored  to  do  their  ut- 
most with  the  crude  means  at  hand  to  pro- 
duce a  pure  product,  but  were  unable  to 
provide  proper  sanitary  appliances  to  aid 
them  ;  while  class  No.  3  represented  those 
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dairies  in  which  neither  good  equipment 
nor  good  intentions  prevailed,  but  in  which 
ignorance  and  indifference  combined  to  pro- 
duce poor  dairies  and  unwholesome  sup- 
plies. The  comparison  between  the  results 
of  the  determinations  and  the  sanitary  con- 
dition of  the  dairies  was  plainly  marked  in 
the  photographic  plates  thrown  upon  the 
screen. 

The  practical  importance  of  such  an  in- 
vestigation was  demonstrated  in  the  publi- 
cation of  each  year's  results  in  the  annual 
reports.  The  public  have  given  them  se- 
rious consideration  and,  in  consequence,  no 
less  than  a  dozen  unworthy  dairymen  have 
found  their  business  unprofitable.  In  ad- 
dition to  this,  several  dairies  have  under- 
gone a  complete  change  in  construction  and 
in  methods  of  production,  and  the  supply 
as  a  whole  had  been  raised  to  a  high  stand- 
ard of  purity. 

Notes  on  the  effect  of  blood  serum  from  tubercu- 
lous anwials  and  men  on  the  tubercle  bacillus 
when  mixed  with  it  in  the  culture  tube  and 
hanging  drop :  De.  W.  H.  Park. 
The  serum  was  obtained  through  blisters 
from  twenty-four  persons,  twelve  having 
tuberculosis,  and  twelve  not  having  any 
sign  of  the  disease.  The  tubercle  bacilli 
from  a  recent  culture  were  ground  up  and 
a  fine  watery  emulsion  made.  To  this 
emulsion,  divided  into  separate  tubes,  was 
added  the  serum  from  the  different  cases, 
to  an  amount  such  that  in  each  case  a  10 
per  cent,  solution  of  serum  resulted.  Al- 
though in  some  the  film  forming  on  the 
slanted  tubes  was  more  tenacious  than  in 
others,  no  difference  on  the  whole  was  seen 
between  the  dilution  of  serum  from  tuber- 
cular cases  and  that  from  non-tubercular 
ones.  The  result  on  the  whole  did  not  seem 
to  offer  much  practical  help. 

On  the  bacteriology  of  canned  goods,  with  a  de- 
tailed  account  of  bacteria  detected  in  sour 
corn :  8.  C.  Prescott. 


The  paper  described  some  investigations 
upon  the  bacteria  present  in  preserved  cans 
of  corn  which  had  become  spoiled  and 
'swelled.'  The  cause  of  the  trouble  was 
found  to  be  the  presence  of  certain  spe- 
cies of  bacilli  which  resisted  the  tempera- 
ture used  in  canning  the  com.  The  same 
bacilli  were  found  upon  the  fresh  com  and 
husks. 

Experimental  and  statistical  studies  on  the  in- 
fiuence  of  cold  upon  the  bacillus  of  typhoid 
fever,  and  its  distribution:  W.  T.  Sedg- 
wick and  C.  E.  A.  Winslow.  (Bead  by 
Mr.  Winslow.) 

A  review  of  the  literature  on  the  subject 
of  ice-supply  and  the  public  health  shows 
that,  while  pollution  of  ice-ponds  appears 
to  have  caused  intestinal  disturbance,  no 
epidemic  of  typhoid  fever  has  been  satis- 
factorily traced  to  such  a  source.  While  it 
is  known  that  cultures  of  the  typhoid  fever 
germ  are  not  sterilized,  the  important  ques- 
tion of  the  quantitative  reduction  of  this 
species  by  freezing  has  been  studied  in 
only  two  limited  investigations.  The  au- 
thors have,  therefore,  frozen  large  num- 
bers of  tubes  of  water  inoculated  with  four 
different  races  of  the  typhoid  bacillus, 
and  determined  the  reduction  after  vari- 
ous periods.  The  results,  twenty  tubes 
being  averaged  for  each  period,  show  a 
rapid  reduction  in  the  first  hour  in  freezing, 
varying  from  30  per  cent,  in  one  culture  to 
60  per  cent,  in  another ;  the  reduction  then 
proceeds  approximately  with  the  time  of 
freezing,  reaching  a  constant  value  of  over 
99  per  cent,  in  two  weeks.  The  last  two  or 
three  germs  per  thousand  appear  to  be  very 
resistant,  some  remaining  after  twelve  weeks 
of  freezing.  The  four  races  used  show  con- 
stant individual  differences  in  their  suscep- 
tibility to  cold.  Alternate  freezing  and 
thawing  was  tested  and  found  only  slightly 
more  destructive  than  continuous  freezing. 
The  destruction  of  the  germ  in  cool,  but 
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unfrozen  water,  followed  the  same  laws, 
actual  freezing  causing  only  a  slightly 
greater  reduction  than  a  temperature  just 
above  the  freezing  point.  Finally,  a  few 
experiments  on  the  formation  of  ice  on  a 
free  surface  showed  that  90  per  cent,  of  the 
germs  present  were  excluded  from  the  ice 
by  physical  processes.  The  authors  conclude 
that  the  danger  of  typhoid  infection  from 
the  small  fraction  of  weakened  germs  re- 
maining in  natural  ice  is  probably  not  a 
serious  one,  and  that  the  results  of  their 
experiments  are  in  harmony  with  the  facts 
of  experience.  ^    ^    ^^^^ 

Secretary. 

SCIENTIFIC  BOOKS. 

PBychology  and  Life.     By  Hugo  Munstebbebo. 

Boston ,  Hough tOD ,  Mifili  n  &  Co.   Pp.  xi + 286. 

Professor  Munsterberg  has  here  gathered  to- 
gether a  number  of  essays,  and  has  given  to  the 
collection  the  title  of  the  first  of  the  papers.  The 
others  are  discussions  of  the  relation  of  Psy- 
chology to  Physiology,  Education,  Art,  History 
and  ^Psychical  Research,'  respectively.  The 
chapters  thus  have  a  common  starting  point  in 
Psychology  from  which  they  veer  off  in  differ- 
ent directions.  The  author's  special  comments 
in  these  many  fields  it  is  impossible  to  repro- 
duce here  even  in  outline;  we  must  confine 
ourselves  to  the  more  general  doctrine  pre- 
sented in  the  work. 

The  book  is  in  many  ways  an  exposition,  or 
at  least  the  hint,  of  a  philosophy ;  and  to  deal 
with  it  adequately  would  take  one  inevitably 
into  deep  water.  With  his  main  contention  that 
Psychology  is  but  a  partial  way  of  dealing  with 
the  mind,  the  present  writer  feels  entire  sym- 
pathy. It  is  important  to  have  it  put  strongly 
by  a  psychologist  that  when  we  shall  have  cat- 
alogaed  all  the  f»c\A  of  our  mental  life  and  have 
discovered  their  causal  order — which  is  the  pur- 
pose of  psychology — there  still  remain  the  larger 
questions  which  have  to  do  with  the  value  and 
meaning  of  these  occurrences.  Psychology,  like 
any  natural  science,  is  concerned  merely  with 
the  facts;  its  aim  is  to  describe  and  explain 
things ;  and  to  this  end  leaves  out  of  account 


the  all-important  problem  of  what  our  con- 
sciousness signifies  or  what  its  ideals  should  be. 
The  things  we  perceive,  he  is  fond  of  saying, 
merely  *  exist'  but  are  not  *real'.  For  this 
reason  the  real  mental  life — the  life  of  will,  of 
action,  of  valuation,  of  ideals — lies  outside  the 
province  of  psychology,  which  is  ever  busy  with 
the  beggarly  elements  of  the  mental  life  and 
never  takes  up  the  problems  that  interest  us  as 
active  and  moral  beings-— questions  of  deeper 
truth,  of  beauty,  of  conscience  and  religion. 
The  scientific  spirit  is  consequently  something 
which  stands  in  contrast  with  real  life ;  it  is  no 
substitute  for  the  moral  and  religious  spirit. 

At  the  same  time  Professor  Miinsterberg 
somewhat  clouds  this  correct  perception  of  his 
by  putting  the  antithesis  between  facts  and 
values  too  strongly.  At  times  it  looks  almost 
as  if  each  could  get  along  without  the  other ;  as 
if  a  great  gulf  were  fixed  between  them,  so  that 
the  realm  of  ideas  appears  in  almost  Platonic 
isolation  from  the  world  of  sense-perception. 
The  '  world  of  values'  and  the  ^  world  of  facts  ' 
are  of  course  not  two  worlds,  but  rather  differ- 
ent ways  of  considering  the  self-same  world.  In 
Kantian  phrase,  we  might  say  that  facts  with- 
out values  are  blind,  while  values  without  facts 
are  empty.  Professor  Miinsterberg  shows,  at 
least  in  one  passage,  that  he  himself  takes  this 
view ;  but  a  certain  love  of  contrast  and  antith- 
esis, too  often  makes  him  put  the  matter  other- 
wise. 

And  in  his  endeavor  to  show  the  insufficiency 
of  the  psychological  standpoint,  the  author 
really  does  injustice  to  psychology.  He  holds 
that  psychology  does,  and  must  *  transform '  the 
facts  for  purposes  of  explanation  ;  and  expla- 
nation, he  believes,  is  possible  only  when  we 
can  restate  the  facts  in  terms  of  atoms  or  some- 
thing else  equally  elementary.  In  psychology, 
consequently,  everything  milst,  by  hook  or 
crook,  be  analyzed  into  BenaaUonB^  since  these 
are  the  mental  elements  which  correspond  to 
the  atoms  of  the  physical  world.  Even  when 
we  distinctly  know  that  the  real  mental  process 
— ^an  idea,  an  emotion,  or  act  of  will — is  not 
completely  described  when  we  have  enumerated 
the  sensations  that  compose  it,  nevertheless 
(according  to  the  author)  the  psychologist  is  by 
the  logic  of  the  situation  forced  to  shut  his  eyes 
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to  anything  but  these  sensations  and  their  laws. 
He  must  at  least  make  believe  that  the  act  of 
will,  for  instance,  is  composed  merely  of  sensa- 
tions chiefly  from  the  muscles,  because  only 
thereby  is  '  explanation '  possible.  In  psychol- 
ogy, consequently,  the  truth  is  inevitably  con- 
cealed, and  some  complex  of  sensations  is  sub- 
stituted for  the  real  mental  process  which  we 
are  to  explain. 

Few  psychologists,  I  feel  sure,  would  admit 
that  this  is  a  correct  account  of  the  psycholog- 
ical method.  It  sounds  almost  like  a  veiled 
apologia  for  some  of  the  theories  of  both  Profes- 
sor Miinsterberg  and  Professor  James.  They 
have  each  in  their  own  way  attempted  to  con- 
vince the  world  that  certain  *  complexes  of  sen- 
sations '  were  the  whole  truth  in  an  act  of  will 
or  an  emotion  ;  and  the  world  has  in  the  main 
steadily  refused  to  be  convinced.  But  now  we 
are,  as  it  were,  called  into  the  private  office, 
and  are  told  :  ''Of  course,  gentlemen,  the  com- 
plexes of  sensations  really  are  not  the  will  or 
the  emotion,  but  that  is  what  we  have  to  say 
they  are  if  we  are  to  be  faithful  to  psychology.'^ 

But  if  in  actually  experiencing  volition  or 
emotion  we  clearly  see  that  it  is  not  a  mere  group 
of  sensations,  why  should  we  be  called  upon 
gravely  to  declare  in  our  psychologies  the  oppo- 
site ?  There  is  nothing  in  the  rules  of  psychol- 
ogy to  prevent  our  saying  all  the  while  that  we 
are  talking  about  the  sensations  characteristic  of 
will  or  of  emotion  or  of  judgment — a  mere  part 
of  the  full  process  in  consciousness.  And  if  we 
can  see,  for  instance,  that  a  judgment  has 
features  additional  to  the  mere  sensations  of 
muscular  flexion  or  extensiqn,  I  see  no  reason 
why,  as  psychologists,  we  should  say,  resign- 
edly, that  these  other  features  are  indescribable 
and  beyond  the  pale  of  science.  Quite  apart 
from  the  question  of  values  or  of  ideals,  the 
experience  itself  reveals  peculiarities  of  form 
that  are  quite  definite  and  intelligible  and  com- 
municable— has  subject  and  predicate  and  the 
affirmative  or  negative  connection,  all  of  which 
are  absent  when  the  same  sensations  appear  in 
a  merely^  associative  or  temporal  connection. 
Professor  Miinsterberg  gives  no  sufficient  reason 
why  psychologists  should  hold  that  sensations 
are  the  only  things  in  a  mental  process  that  are 
definite  and  describable  and  capable  of  helping 


to  explain  the  process.  As  well  might  the 
physicist  say  that  in  his  realm  the  bare  atoms 
are  all  that  he  can  take  account  of;  when,  in 
fact,  time  and  distance  are  most  necessary  for 
any  explanation  that  really  explains.  In  other 
words,  physical  science  has  to  take  account 
both  of  the  '  elements '  and  of  their  relation- 
ship or  '  form.'  And  psychologists  must  do  the 
same,  noting  not  only  such  relations  as  are 
common  to  psychology  and  the  physical  sci- 
ences (time,  for  instance),  but  searching  dili- 
gently whether  there  may  not  be  some  that  are 
peculiar  to  our  private  mental  life. 

The  general  trend  of  the  book,  as  can  be 
readily  seen,  is  to  propose  a  more  moderate 
estimate  of  psychology  in  general  and  of  the 
laboratory  work  particularly.  The  later  meth- 
ods all  come  in  for  a  drubbing :  there  is  ne 
quantitative  work  possible  by  psychological  ex- 
periments; the  brain  physiologists  can  only 
borrow  from  psychology  but  give  nothing  in 
return  ;  and  child-study,  with  honorable  excep- 
tions, is  something  of  a  humbug.  So  that  the 
general  tone  is  a  trifie  disheartening  to  any  of 
us  who  have  faith  in  psychology  and  wish  it 
well.  As  a  counter-blast  to  those  writings 
that  magnify  the  office  of  psychology  it  may 
serve  a  good  purpose.  And  since  it  is  largely 
addressed  to  teachers,  its  chief  benefit  will  un- 
doubtedly be  to  remind  them  that  a  correct 
appreciation  of  the  child  and  of  the  aims  and 
ideals  which  are  to  be  aroused  in  him  is  quite 
as  important  as  a  knowledge  of  the  mechanism 
of  the  child's  mind. 

Gbobqb  M.  Stratton. 

UNIVBBSITY  of  GALIF9BNIA. 

The  Races  of  Man.  An  Outline  of  Anthropol- 
ogy and  Ethnography.  By  J.  Deiheer,  Sc.  D. 
(Paris)-London.  1900.  Walter  Scott  (Amer- 
ican publishers,  Charles  Scribner's  Sons).  611 
pp.,  176  illus.,  2  maps. 

The  author  of  this  handy  text-book,  forming 
Volume  37  in  the  Contemporary  Science  Series, 
is  librarian  of  the  Mus6e  d'Histoire  Naturelle 
in  Paris.  Moreover,  he  is  a  ripe  specialist  in 
human  biology.  Having,  then,  his  own  past 
experience  as  a  guide,  and  being  in  touch  with 
all  the  literature  upon  his  theme,  one  is  not 
surprised  to  find  him  interesting  and  instructive 
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at  every  point.   We  may  divide  the  volame  into 
three  parts : 

Part  I.  Somatic  oharaoters,  morphologioal  and 
pbysiologioal,  Chapters  I. -III. 

Part  II.  Ethnic  obaracterB,  lingnistic,  indostrial, 
todologioal,  Chapters  ly.-VIII. 

Part  III.  Classification  of  races  and  peoples,  gen- 
eral and  ethnic,  IX.  to  close. 

The  first  and  the  third  parts  are  the  best 
written,  being  in  the  author's  special  line.  One 
is  always  eager  to  find  out  the  point  of  view  of  a 
work  like  this,  and  we  are  not  kept  in  suspense. 
*  Ethnic  groups'  are  at  once  separated  from 
* somatological  units'  or  'races.'  The  latter 
are  ''theoretic  types  formed  of  an  aggregation 
of  physical  characters  combined  in  a  certain 
way."  These  entities,  theoretic  conceptions, 
are  exactly  like  species  in  zoology.  Here  is 
Deniker's  list : 


Races  and  Sub- 

BAOKS. 

1.   Bushmen    (s.    r. 


A.  Woolly  Haib,  Broad 

NOSB. 

Yellow,  short,  doliobo. 

Hottentots  and 
Bushmen). 

Reddish-brownt  short,  sub-    2.  A>^'to  (s.  r.  Ne- 
grillo and  Ne- 
grito). 
3.  Negro  (s.  r.   Ni- 


3 


brachy,  snb-dolicho. 
Black,  tall,  dolicho. 


Brown,     black,     medinm 
height,  dolicho. 


gritian       and 
Bantn). 
4.  Melanesian  (s.  r. 
Papuan      and 
Mdanesian). 


B.  Curly  ob  Wavy  Haib. 


M 

I 


BrownUh-black,  short,  dol-  '''•  ^X^w  J/"w 
icho.  Ptajyrhine,lep- 

torhine). 


Tawny  white,  leptorhine,  br»-  g   ^       •^. 
chj.,  nose  hooked,  etc.  ' 

C.    Wavy,  Dabk  Haib,  Dabk  Eybs. 

Brown  skio,   black  hair,     9.  Indo-Afghan, 
nose  narrow,  tall,   dol- 
icho., ellipitioal  face. 

Aqniline  nose, 
dolicho. 
_     Straight   nose, 
2  \    dolicho.,  square 
^         face. 
Q-  {         Straight   nose, 
t  meso-,  oval  face. 


I 

.a 


a 


10.  Arab  or  Semite. 

11.  Berber  (4  snbraoes). 

12.  LiU'jral  European. 


S  g      r  Short,      braotiy,     14.   Western  European. 
A  i  round  face. 

D.    Faib,  Wavy  ob  Stbaiqht  Haib,  Lioht  Eyes. 


Wary,    reddish, 
hair,  tall,  dol- 
icho. 
Flaxen  hair, 

straightish ;  short, 

snb-brachy. 


16.  Northern  European. 


17.  Eastern  European. 


E.    Stbaiqht  ob  Wavy  Haib,  Dabk  Eyes. 


Brown,  hairy ;    broad 

concave  nose,  dolicho. 

f  Prominent  nose, 
tall ;  elliptical 
face,  brachy  or 
meso. 

Short,  fiat  nose, 
high  cheek 
bone,  angular 
form,     dolicho. 

Short,  prominent 
straight  or  con- 
cave nose ;  meso- 
or  dolicho. 


••Si 

:=:  o 


F.    Stbaioht  Haib. 


-a 

o 


I 


OB   CP 

^  a 

8fe 


Tall,  Meso. 


18.  ^tnti. 


19.  Polynesian. 


20.  Indonesian. 


21.  South   American  (s. 
r.    Palaio-American, 
S.  American). 


22.  North  American  (s. 
r.  Atlantic,  Pacific). 


Short,  brachy.      23.  Central  American. 


Straight  nose,    tall, 
brachy,  square  face. 

Brown-yellow,  short,  dol- 
icho., round,  fiat  face. 

Turned  up  nose, 
short,  brachy. 
Straight  or  concave, 
nose,  short,  meso-. 
or  dolicho.,   high 
cheek  bone. 
Straight  nose,  med- 
ium height,  hyper- 
.  brachy. 

Pale  yellow,  high-cheek 

bone,     Mongol    eye, 

slightly  brachy. 


o  * 


24.  Patagonian. 


25.  Eskimo. 


26.  Lapp. 

27.  Ugrian  (s.  r.  Ugrian 

and  Yeniseian). 


28.  Turkish    or     Turko- 
Tartar. 

29.  Mongol  (s.  r. 

Northern  and 
Southern). 


^  Short,  dolicho. 


13.  Ibero-Insular. 


The  succeeding  table  shows  these  races  in 
their  geographic  contiguities. 

The  last  chapters  deal  with  the  races  by  con- 
tinents. Here  the  reader  will  find  always  ref- 
erences to  the  best  special  authorities  where  the 
author's  statements  are  meagre.  It  is  a  pity 
that  the  Bureau  of  American  Ethnology  could 
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not  have  read  the  proof  of  names  for  this  con- 
tinent. It  is  a  little  difficult  for  the  English 
reader  to  detect  'Shahaptian'  in  'Chahaptes.' 
The  Trenton  gravel  controversy  is  an  open 
question,  and  Dr.  Deniker  should  have  left  it  so 
on  page  511.  He  does  the  cause  no  good,  and 
his  friends,  Wilson  and  Boule,  harm  in  setting 
them  up  as  a  court  of  last  appeal. 

O.  T.  Mason. 

Malay  Magic:    Being  an  Introduction  to  the 
Folk  and   Popular   Religion  of  the  Malay 
Peninsula.     By  Walteb  William  Skeat, 
with  preface  by  Chables  Otto  Blagdon. 
London,  Macmillan  &  Co.     1900.    Pp.  xiv  -f- 
686,  7  figs.,  28  plates.    Price,  $6.50. 
The   folk  mind,  everywhere,  stands  in  the 
same  relation  to  truth  that  a  celestial  globe  oc- 
cupies with  respect  to  the  heavens.     Here  and 
there  a  star  is  in  the  right  place,  but  all  the 
rest  is  fanciful.     But  truth  is  exact  agreement 
between  what  is  and  what  is  said,  so,  notwith^ 
standing  folk-lore  is  fancy,  the  beliefs  are  actu- 
ally held,  and  we  may  have  the  truth  about 
them.     No  other  student  within  our  acquaint- 
ance is  better  equipped  for  a  work  of  this  kind 
than  Mr.  Skeat. 

Folk-lore,  in  this  volume,  is  taken  to  mean 
the  lore  of  the  uncivilized  races,  containing  in 
the  germ,  as  yet  undeveloped,  the  notions  from 
which  religion,  law,  medicine,  philosophy,  nat- 
ural science  and  social  customs  are  evolved. 
The  operative  side  of  living  is  excluded,  but  the 
regulative  thoughts  are  folk-lore. 

The  word  Malay  incidentally  includes  with 
the  people  of  that  race  in  the  peninsula  others 
of  the  same  blood  near  by,  but  the  lore  of  the 
Chinese  and  other  non-Malayan  folk  is  ex- 
cluded. The  magician  is  the  middle  man  be- 
tween Malays  and  the  spirit  world.  If  he 
knows  and  reveals,  he  is  Pawang;  if  he  heals, 
he  is  Bomor,  All  that  either  does  or  says  is 
classed  by  Mr.  Skeats  under  magic.  The 
Malays  have  had  a  series  of  religions,  to  wit, 
the  aboriginal  cult,  which  is  a  primitive  sort  of 
Brahmanism,  with  extensive  pantheon.  Budd- 
hism and  Mohammedanism.  Now,  it  is  easily 
comprehended,  as  Mr.  Skeat  shows,  that  these 
Pawanga  and  Bompra  have  nothing  to  do  with 
Imams,    Khatiha  and    BikUa  of   the    mosques. 


Also,  if  the  reader  is  familiar  with  the  present 
cult  of  the  Latin  American  tribes,  or  of  the 
Filippinos,  he  would  not  be  shocked  to  see  a 
long  string  of  Malay  invocations  and  magioJ 
rites  performed  before  Hindu  divinities,  de- 
mons, ghosts  and  nature  spirits,  begin ning 
with :  **/»  the  name  of  God,  the  Merciful,  the 
Compaaaionatey^^  and  ending  with  :  **  There 
ia  no  god  but  (rod,  and  Mohammed  is  Hii 
prophet. '  * 

In  order  to  prepare  the  way  for  a  better  com- 
prehension of  Malay  magic  the  author  devotes 
the  first  fifty  pages  to  native  cosmogony,  aD- 
thropogony,  animism  and  notions  about  souls. 
Nearly  as  many  pages  discuss  the  world  of 
spirits,  the  Malay  pantheon  and  its  relation  to 
our  world,  as  well  as  the  class  of  men  who  act 
as  go  between  from  world  to  world. 

The  remainder  of  the  work  gives  us  the 
story  of  Malay  beliefs  and  practices  concerning 
fire,  air,  earth,  water,  and  the  life  of  man,  in 
which  the  spirit  world  is  involved,  together 
with  the  description  of  paraphernalia  the  re- 
cital of  formulsB,  prayers,  sacrifices,  lustrations, 
fastings,  divinations  and  witchcraft  involved. 
Wisely,  in  the  midst  of  so  much  jumbling  of 
ethnic  creeds  and  cults,  the  author  abstains 
from  attempts  to  analyze,  and  contents  himself 
with  recording  in  the  most  scrupulous  manner 
the  data  on  which  philosophic  discussion  must 
be  based.  Pages  581-672  are  devoted  to  Malay 
texts. 

It  would  be  unkind  to  point  out  little  errors 
and  omissions,  since  an  enforced  absence  from 
England  prevented  the  author  from  revising 
the  proofs.  The  illustrations  are  not  so  good  as 
those  of  Dr.  Fewkes  along  the  same  line  pub- 
lished by  the  Smithsonian  Institution. 

O.  T.  Mason. 

Plant  Structurea.  A  second  book  of  Botany. 
By  John  M.  Coulteb,  A.M.,  Ph.D.,  Head  of 
Department  of  Botany,  University  of  Chi- 
cago. Twentieth  Century  Text-Books.  D. 
Appleton  &  Company.  1900.  Pp.  x  -f  348. 
12mo,  with  289  illustrations. 
Beveral  months  ago  the  companion  volume 

to  the  work  now  under  review  appeared,  and 

was  noticed  in   Science  (Decembers,  1899). 

That  volume  was  designated  as  '  a  first  book  of 
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botany/  while  this  is  said  to  be  '  a  second  book'.' 
The  former  ('Plant  Relations')  attempted  to 
treat  the  subject  from  an  ecological  standpoint, 
and  in  our  opinion  the  author  failed  to  make  it 
'  a  first  book ' ;  in  the  present  volume  morphol- 
ogy is  the  dominant  subject,  and,  as  if  in  some 
doubt  himself,  the  author  says  in  the  preface : 
''It  may  be,  however,  that  many  teachers  will 
prefer  to  begin  with  the  morphological  stand- 
point as  given  in  this  book.  Recognizing  this 
fieict  '  Plant  Structures '  has  been  made  an  inde- 
pendent volume  that  may  precede  or  follow 
the  other,  or  may  provide  a  brief  course  of 
botanical  study  in  itself."  This  remarkably 
flexible  purpose  has  been  well  carried  out  by 
the  author.  He  has  made  an  excellent  first 
book  of  botany,  in  spite  of  its  title. 

The  book  follows  the  approved  sequence  from 
the  simpler  to  the  more  complex  plants,  and 
the  treatment  is  that  which  has  been  developed 
in  the  best  botanical  laboratories.  The  very 
helpful  'Suggestions  to  Teachers,'  prepared  by 
Dr.  Caldwell  to  accompany  the  book,  empha- 
size the  practicability  of  the  course  here  out- 
lined. One  feels  as  he  runs  over  the  pages  that 
he  is  on  ground  which  has  been  traversed 
again  and  again  by  teachers  and  pupils,  and 
that  all  the  work  outlined  can  be  done,  because 
it  has  been  done  again  and  again. 

We  should  like  to  take  up  the  chapters  in 
detail,  but  that  cannot  be  done  in  a  brief  notice. 
We  could  ask  here  and  there  for  a  less  confus- 
ing sequence  {e.  g.,  where  Slime  Moulds  and 
Bacteria  are  taken  up  after  Toadstools  and 
Puffballs,  and  Coleochsete  in  the  midst  of  the 
Bryoph3rtes),  and  far  less  of  generalization  be- 
fore the  pupil  has  some  facts  in  hand  {e.  p.,  in 
Chapter  III.,  where  the  evolution  of  sex  is  dis- 
cussed when  he  is  as  yet  in  total  ignorance  of 
the  structural  facts  on  which  the  theory  is 
hung).  On  the  other  hand,  the  author's  gen- 
eralizations in  the  form  of  summaries  from  pre- 
ceding groups  {e,  g  ,  Thallophytes,  Bryophytes 
and  Pteridophytes),  are  admirable. 

The  illustrations  are  good,  and  well  chosen. 
Many  have  a  delightful  freshness,  in  sharp  con- 
trast to  the  well-worn  cuts  so  long  familiar  in 
similar  text-books. 

Charles  E.  Besset. 
The  Univebsitt  of  Nebraska. 


Observations  made  at  the  Blue  Hill  Meteorological 
Observatory y  Massachusetts,  TL  8.  A.,  in  the 
Years  1897  and  1898.  Under  the  direction  of 
A.  Lawrence  Rotch,  A.M.  With  an  Ap- 
pendix containing  the  International  Cloud 
Measurements  during  1896-97,  Annals  of  the 
Astronomical  Observatory  of  Harvard  Col- 
lege. Vol.  XLII.  Part  II.  4 to.  Cambridge, 
1900.     Pp.  131-280. 

The  cloud  work  done  at  Blue  Hill  Observa- 
tory is  known  to  meteorologists  the  world  over, 
the  publications  on  clouds  already  issued  by 
this  Observatory  having  been  among  the  most 
important  contributions  to  meteorology  in  re- 
cent years.  This  satisfactory  result  has  been 
made  possible  through  the  liberality  of  Mr.  A. 
Lawrence  Rotch,  the  founder  and  director  of  the 
Observatory,  and  through  the  admirable  work 
done  at  the  Observatory  by  Mr.  H.  Helm  Clay- 
ton and  his  associates,  Messrs.  S.  P.  Fergusson 
and  A.  E.  Sweetland.  Mr.  Clayton's  Discussion 
of  the  Cloud  Observations  made  at  Blue  Hill  (An- 
nals Harv.  Coll.  Obs'y,  Vol.  XXX.,  Part  IV.), 
is  the  most  complete  publication  on  clouds  ever 
issued  (see  Science,  N.  S.,  Vol.  V.,  1897,  pp. 
468-469).  When  the  '  International  Cloud 
Year'  was  begun  on  May  1,  1896,  in  accord- 
ance with  the  recommendation  of  the  Interna- 
tional Meteorological  Committee  in  1894,  the 
Blue  Hill  Observatory  was  one  of  the  stations 
in  the  United  States  which  co-operated  in  this 
special  work,  the  other  stations  being  those 
under  the  jurisdiction  of  the  Weather  Bureau. 
The  present  volume  includes  the  usual  meteor- 
ological observations  made  during  1897  and 
1898,  publication  of  which  was  delayed  in  order 
that  an  appendix  containing  a  discussion,  by 
Mr.  H.  H.  Clayton,  of  the  Measurements  of 
Cloud  Heights,  Velocities  and  Directions^  carried 
out  during  the  '  Cloud  Year,'  might  be  included. 
In  this  Appendix  are  print-ed  the  tables  con- 
taining details  of  all  the  cloud  observations 
made  throughout  the  'Cloud  Year,'  together 
with  tables  showing  the  mean  heights  and  mean 
velocities  of  the  clouds  at  different  hours  and 
seasons;  the  number  of  clouds  and  measure- 
ments ;  the  mean,  maximum  and  minimum 
heights  and  velocities  by  months ;  the  mean 
heights  with  different  temperatures  and  pres- 
sures; the  mean  heights  with  different  gradi- 
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ents  ;  the  mean  heights  of  clouds  from  dififerent 
directions  ;  the  mean  velocities  and  frequencies 
of  the  clouds  at  different  heights ;  the  frequen- 
cies of  the  different  currents  at  different  heights, 
etc.  The  mere  etiumeration  of  the  headings  of 
these  tables  will  suffice  to  show  the  thorough- 
ness of  the  work  discussed  in  this  volume — a 
thoroughness  which  is  characteristic  of  all  of 
Mr.  Clayton's  cloud  studies.  The  text  accom- 
panying the  tables  discusses  the  methods  of 
measurement  and  of  computation  employed, 
and  the  meteorological  results  of  the  investiga- 
tion. It  is  impossible  to  present  any  adequate 
summary  of  the  important  results  reached  by 
Mr.  Clayton.  Those  who  seek  further  informa- 
tion should  turn  to  the  volume  itself,  which  is 
worthy  of  careful  study.  There  is,  however, 
one  point  which  we  would  notice  here.  From 
a  series  of  special  measurements  of  cumulus 
and  fracto-cumulus  clouds,  made  with  a  view  to 
determining  the  relation  between  the  heights  of 
these  clouds  as  obtained  by  theodolites  and 
froTDL  the  dew-point,  it  appears  that  turreted 
cumulus  clouds  are  most  frequent  at  the  coldest 
time  of  day,  and  not  at  the  warmest,  as  is  the 
case  with  ordinary  cumulus.  Thus,  as  Mr. 
Clayton  points  out,  it  seems  that  the  diurnal 
period  of  the  turreted  cumulus  is  not  deter- 
mined by  heating  at  the  ground  but  by  cooling 
at  the  surface  of  the  cloud.  The  turreted  cumu- 
lus probably  forms  only  when  the  decrease  of 
temperature  from  other  causes  approaches  the 
adiabatic  rate.  It  is  thus  an  indication  of 
thunderstorms,  for  a  rapid  vertical  decrease  of 
temperature  in  the  upper  air,  when  combined 
with  a  rapid  decrease  in  the  lower  air  caused 
by  heating  at  the  ground,  favors  the  ascent  of 
columns  of  air  from  the  ground,  to  great 
heights  and  this  is  a  condition  favorable  to 
thunderstorms. 

The  present  volume  is  fully  worthy  to  take 
its  place  in  the  line  of  Blue  Hill  Observatory 
publications  as  another    important  American 

contribution  to  meteorology. 

R.  DkC.  Ward. 
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SOCIETIES  AND  ACADEMIES. 
THE  PHILOSOPHICAL  SOCIETY  OF  WASHINGTON. 

At  the  514th  meeting  of  the  Society,  held  at 
the  Cosmos  Club  on  March  3d,  Professor  C. 
Abbe  read  an  obituary  notice  of  Professor  H. 
A.  Hazen.  Dr.  L.  A.  Bauer,  then  gave  a  de- 
tailed statement  of  the  methods  to  be  pursued 
in  carrying  out  the  magnetic  survey  of  the 
United  States  by  the  Division  of  Terrestial 
Magnetism  of  the  U.  S.  Coast  and  Greodetic 
Survey. 

As  an  indication  of  the  scope  and  character  of 
the  data  to  be  derived  from  the  detailed  mag- 
netic survey  of  the  United  States,  a  brief  state- 
ment was  given  regarding  the  results  obtained 
from  the  detailed  magnetic  surveys  of  Mary- 
land and  of  North  Carolina.  Furthermore 
there  were  exhibited  various  charts  giving  a 
graphical  analysis  of  the  earth's  magnetic  field 
for  various  portions  of  the  United  States. 

With  the  aid  of  these  charts,  it  was  shown 
very  clearly  how  inadequate  it  is  for  the  for- 
mation of  theories  of  the  earth's  magnetism  to 
have  simply  declination  data  alone. 

Following  Dr.  Bauer's  paper,  Dr.  Alexander 
Macfarlane  of  Lehigh  University,  discussed  the 
'  Square  Boot  of  minus  one. '  He  reviewed  the 
explanations  published  by  Payfair,  Bu6c,  Ar* 
gaud,  Fran9ais,  Gauss,  Cauchy,  Boole,  Hamil- 
ton, Cay  ley  and  other  mathematicians  and 
concluded  that  >/ — 1  does  not  indicate  direc- 
tion nor  rotation  of  the  quantity  to  which  it  is 
attached,  nor  a  turning  of  the  plane  of  repre- 
sentation, nor  a  special  unit ;  that  +  and  —  are 
not  signs  of  addition  and  subtraction  but  are 
signs  of  affection,  and  so  is  i/ — 1.  He  gave 
analytical  expressions  for  these  signs,   which 
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show  their  connection  with  t  and  applied  them 
to  explain  the  rule  of  signs,  the  roots  of  + 
and  — ,  the  logarithm  of  quantities,  the  funda- 
mental rules  of  quaternions  and  vector-anal- 
ysis, the  analogy  of  the  circle  to  the  hyperhola, 
and  imaginary  intersections. 

E.  D.  Pebbton, 

Secretary. . 

THE  TEXAS  ACADEMY  OF  SCIENCB. 

The  regular  monthly  meeting  of  the  Texas 
Academy  of  Science  was  held  in  the  Chem- 
ical lecture  room  of  the  University  of  Texas 
on  Friday  evening,  February  16th,  President 
Simonds  in  the  chair. 

Dr.  H.  Y.  Benedict,  Instructor  in  Mathe- 
matics and  Astronomy  in  the  University,  spoke 
on  '  Astronomy  in  the  XIX.  Century  '  which 
took  the  form  of  a  summary  of  achievements  in 
that  branch  of  science  during  the  past  hundred 
years.  First  he  considered  the  additions  to  in- 
struments, the  invention  of  which  had  materi- 
ally assisted  in  the  refinement  and  increase  of 
our  knowledge,  special  mention  being  made  of 
the  spectroscope,  camera,  photometer,  etc. 

Additions  to  the  solar  system  constituted  the 
next  topic.  These  were  both  numerous  and 
important,  including  one  planet — Neptune — 
its  satellite,  the  two  satellites  of  Mars,  the  fifth 
of  Jnpiter,  Hyperion  and  the  ninth  of  Saturn, 
and  the  two  of  Uranus. 

The  cometary  and  periodic  movements  of 
meteorites  were  -mentioned  as  were  also  the 
measurements  of  the  parallaxes  of  the  fixed 
stars. 

The  last  topic,  the  '  Nebular  Hypothesis  and 
the  Theory  of  Tidal  Evolution,'  aroused  con- 
siderable enthusiasm.  Among  those  who  took 
part  in  the  discussion  were  Professors  Halsted, 
Harper,  Ellis  and  Mezes.  Throughout  the  pa- 
per it  was  made  plain  that  in  the  astronomical 
work  of  the  century  Americans  had  played  a 
leading  part. 

Dr.  L.  E.  Dickson,  Associate  Professor  of 
Mathematics,  presented  a  paper  entitled  'An 
Elementary  Account  of  the  Greater  Problems 
solved  by  the  Modern  Group  Theory.'  Among 
the  examples  chosen  to  illustrate  the  definition 
of  a  group,  the  most  elementary  was  that  of 
the  three  distinct  rotations  of  a  plane  triangle 


into  itself,  .viz,  the  right-hand  and  the  left- 
hand  rotations  through  120^  and  the  zero-rota- 
tion called  the  identity.  Denoting  them  by  jB, 
L,  J,  respectively,  it  is  seen  by  inspection  that 

so  that  the  result  of  applying  any  one  of  the 
three  and  afterwards  any  one  of  the  three  is 
equivalent  to  applying  some  single  one  of  the 
three.  The  corresponding  permutations  of  the 
three  vertices  give  rise  to  a  '  group  of  substitu- 
tions. ' 

The  connection  between  rational,  integral 
functions  and  groups  of  substitutions  was  illus- 
strated  by  several  examples.  The  solution  of 
the  quadratic  and  cubic  equations  was  made  to 
depend  upon  the  determination  of  very  simple 
non-symmetric  functions  of  their  roots.  After 
indicating  the  impossibility  of  solving  by  rad- 
icals the  general  equation  of  degree  n>4,  the 
question  of  the  solution  of  special  equations 
was  declared  to  be  a  problem  capable  of  most 
direct  answer  by  employing  the  group  of  the 
equation,  as  developed  by  Galois.  A  problem 
in  mathematics  usually  depends  upon  the  solu- 
tion of  an  algebraic  equation  or  upon  the  inte- 
gration of  a  differential  equation.  By  consid- 
ering the  group  of  the  equation,  finite  in  the 
former  case  and  continuous  in  the  latter,  we 
are  able  to  decide  whether  or  not  the  equation 
can  be  solved  by  radicals  or  integrated  by 
quadratures.  More  generally  it  tells  what 
series  of  simple  problems  may  be  taken  in 
place  of  the  original  problem.  The  group  of  a 
problem  not  capable  of  such  a  reduction  to  a 
chain  of  simpler  problems  is  called  simple. 
To  borrow  a  chemical  term,  these  simple  groups 
are  the  '  elements,'  to  which  any  problem  in  its 
final  analysis  is  to  be  reduced.  The  present 
state  of  our  knowledge  of  these  elements  was 
discussed  both  for  finite  groups  and  for  con- 
tinuous groups. 

Professor  Thos.  U.  Taylor,  M.C.E.,  read  an 
abstract  of  his  report  to  the  U.  S.  Geological 
Survey  on  '  The  Silting  up  of  Lake  McDonald, 
Austin,  Texas.'  This  is  the  body  of  water  re- 
tarded by  the  erection  of  the  great  dam  across 
the  Colorado  River.  A  comparison  of  the 
cross-sections  of  the  lake  at  sixteen  different 
stations,  averaging   1}  miles   apart,   for  1893 
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And  1900,  shows  that  the  lake  had  silted  up  48 
per  ceDt.  of  its  original  storage  capacity  ;  that 
when  reduced  to  a  square  mile  base  there  was 
in  1893  a  storage  capacity  of  81  feet  in  depth, 
but  in  1900  only  42  feet.  This  result,  reached 
in  the  space  of  6)  years,  gives  an  average  of 

5.8  feet  of  silt  per  year  on  the  mile  base.  Ac- 
cording to  the  laws  of  silting  the  deposit  was 
for  the  first  year  7.5  feet,  for  the  second  year 

6.9  feet,  for  the  third  year  6.2  feet,  etc.  The 
silt  in  the  upper  two  miles  of  the  lake  is  mostly 
sand,  while  that  of  the  lower  two-thirds  is  com- 
posed of  a  fine,  impalpable,  absolutely  gritless 
deposit.  The  Colorado  Kiver  flows  through  a 
hilly  country  for  hundreds  of  miles,  and  is  not 
a  heavy  silt-bearing  stream  except  on  the  Bed 
Fork.  F.  W.  S. 

Univebsity  of  Texas. 

the  academy  of  science  of  st.  louis. 

At  the  meeting  of  the  Academy  of  Science  of 
St.  Louis  of  March  5,  1900,  forty-two  persons 
present,  the  following  subjects  were  presented : 

'An  Annotated  Catalogue  of  the  Muricidae,' 
by  Mr.  F.  C.  Baker,  was  presented  by  title. 

A  paper  by  Professor  A.  S.  Hitchcock,  en- 
titled *  Studies  on  Subterranean  Organs.'  II. 
^Some  Dicotyledonous  Herbaceous  Plants  of 
Manhattan,  Kansas,'  was  presented  in  abstract 
and  illustrated  by  specimens. 

Mr.  J.  S.  Thurman  addressed  the  Academy 
on  '  Liquid  Air,'  tracing  the  history  of  the  lique- 
faction of  gases  and  in  particular  the  success 
reached  in  liquefying  air  since  this  result  was 
first  achieved  in  1877  by  Pictet  and  Cailletet. 
The  possibilities  of  the  utilization  of  liquid  air 
as  a  motive  power  and  an  explosive,  and  its 
employment  in  medicine  and  as  a  disinfectant, 
were  passed  in  analytic  review  by  the  speaker, 
whose  conclusions  were  that  there  seemed  no 
present,  probability  of  its  useful  application 
either  as  a  disinfectant  or  a  motive  power.  In 
medicine  and  for  certain  purposes  requiring  the 
use  of  explosives  it  was  stated  to  be  not  impos- 
sible that  it  would  ultimately  find  useful  appli- 
cation, although  its  prospects  as  an  explosive 
did  not  seem  very  promising. 

Four  persons  were  elected  active  members  of 
the  Academy.  William  Trelease, 

Recording  Secretary, 


ANTI-PLAQUE  INOCULATION, 
The  Indian  Plague  Commission  have  made 
public  through  the  India  office  part  of  their  re- 
port, including  the  following  paragraphs  in  re- 
gard to  anti-plague  inoculation : 

With  regard  to  the  feasibility  of  adoptiog  a 
general  policy  of  inoculation,  our  conclusion 
may  be  set  forth  as  follows  : 

(1)  Experience  gained  hitherto  has  shown 
that  it  is  very  seldom  possible  to  get  a  large 
proportion  of  the  inhabitants  of  an  uninfected 
place  inoculated. 

(2)  It  has  been  possible,  where  the  induce- 
ment of  exemption  from  segregation  and  evic- 
tion has  been  offered,  to  get  a  large  proportion 
of  the  inhabitants  of  an  infected  place  inocu- 
lated quickly. 

(3)  It  has  been  possible  in  one  place — ^Mysore 
City — even  where  no  inducement  that  touched 
the  great  mass  of  the  people  could  be  ofiered, 
to  get  a  considerable  proportion  of  the  inhabi- 
tants of  an  infected  place  inoculated  quickly. 

(4)  It  has  been  possible  also  to  induce  a  large 
proportion  of  particular  communities,  such  as 
the  Khojas  of  Bombay  and  Karachi,  to  be  in- 
oculated under  the  infiuence  of  their  leaders. 

Our  recommendations  are  governed  by  those 
conclusions,  as  well  as  by  the  conclusions  we 
have  already  drawn  with  regard  to  the  protec* 
tion  conferred  by  inoculation.  They  are  further 
governed  by  the  consideration  that  it  is  neces- 
sary, as  far  as  may  be  possible,  to  dispel  the 
particular  objections  on  account  of  which  the 
people  have  hitherto  refrained  from  inoculation. 
Moreover,  our  recommendations  are  based  on 
the  consideration  that  it  is  advisable  to  make 
the  operation  as  effective  as  possible,  as  little 
inconvenient  as  possible  to  the  person  inocu- 
lated, and  as  easily  carried  out  as  possible  by 
the  inoculator. 

I.  We  have  already  insisted  on  the  necessity 
for  the  accurate  standardization  of  the  vaccine, 
as  being  essential  to  the  attainment  of  the  best 
results,  both  as  to  the  protection  conferred  and 
as  to  the  duration  of  that  protection.  We  hare 
pointed  out,  also,  that  the  introduction  of  an 
accurate  system  of  standardization  may  possibly 
obviate  the  necessity  of  employing  two  succes- 
sive inoculations. 

II.  With  a  view  to  dispelling  the  natural 
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fears  of  the  people  and  avoiding  all  unnecessary 
risk  to  the  inoculated,  and,  further,  with  a 
view  to  enabling  the  inoculations  to  be  carried 
on  with  the  least  possible  amount  of  attendant 
inconvenience,  we  would  insist  upon  the  neces- 
sity that  stringent  precautions  should  be  taken 
to  insure  that  all  the  vaccine  used  is  quite  free 
from  contamination,  and  we  would  recommend 
that  the  volume  of  the  necessary  dose  should 
be  made  as  small  as  possible. 

III.  With  a  view  to  removing  any  possible 
ground  for  distrust  as  to  the  conveyance  of  dis- 
ease by  inoculation  from  one  person  to  another 
we  would  recommend  that  the  syringe  should 
be  sterilized  in  the  presence  of  the  person  about 
to  be  inoculated. 

ly.  We  are  of  the  opinion  that  inoculations, 
under  the  safeguards  and  conditions  stated 
above,  should  be  encouraged  wherever  possible, 
and,  in  particular,  it  seems  to  us  desirable  to 
encourage  inoculation  among  disinfecting  staffs 
and  the  attendants  of  plague  hospitals. 

We  cannot  bring  to  a  conclusion  this  consid- 
eration of  anti-plague  inoculation  by  Mr.  Hafif- 
kine's  prophylactic  fluid  without  expressing 
our  sense  of  the  importance  of  the  method 
which  Mr.  Haffkine  has  devised  and  of  the  re- 
sults which  have  been  achieved  by  it.  The 
credit  due  to  Mr.  Haffkine  is  the  greater  be- 
cause the  difficulties  with  which  he  had  to 
contend  in  this  matter  could  only  have  been 
overcome  by  great  zeal  and  endurance.  Mr. 
Haffkine's  work  on  anti-plague  inoculation, 
while  not  based  on  any  new  scientific  principle, 
constitutes,  it  seems  to  us,  a  great  practical 
achievement  in  the  region  of  preventive  medi- 
cine. 

SPIRIT-LOBE  OF  THE  MICB0NE8IANS. 

Bbcentlt  the  director  of  the  ethnographic 
division  of  the  royal  museums  at  Berlin  has 
returned  from  a  prolonged  visit  to  the  Sunda 
islands,  Micronesia  and  Melanesia,  and  is  now 
able  to  give  to  the  world  the  multifarious  re- 
sults of  his  observations  and  researches.  Micro- 
nesia had  heretofore  been  studied  in  part  only, 
as  far  as  its  ethnography  is  concerned,  and  it 
was  chiefly  the  Pelew  islands  that  had  attracted 
a  share  of  attention  from  German  scientists; 
although  the  Mariana  islands  had  been  consid- 


ered also.  Research  has  now  been  made  much 
easier  by  the  number  of  colonies  which  Germany 
has  established  in  this  insular  domain. 

The  entire  group  of  the  Carolinian  islands, 
with  a  native  population  of  about  30,000,  is  what 
Director  Adolph  Bastian  chiefly  describes  in  his 
recent  publication,  *Die  mikronesiscben  Col- 
onien aus ethnologischen  Gesichtspuncten,'  Ber- 
lin, 1899.  Octavo,  pp.  7  and  370.  To  begin 
with,  Dr.  Bastian  gives  a  sketch  of  the  social 
life  of  the  Pelew  nation,  of  their  chiefs,  notables 
and  government.  Then  follow  his  observations 
on  mortuary  rites,  their  theories  about  death, 
the  soul  after  death  and  the  mutual  intercourse 
of  souls.  Then  are  discussed  Malay  theories  of 
black  and  white  magic  (whatsoever  this  may 
be),  of  demonology,  the  tutelary  genii,  the  crea- 
tion of  the  world,  evolution  and  what  we  call 
the  infinite.  The  demonology  is  among  the 
Malays  weird  and  fantastic,  as  might  be  ex- 
pected, but  also  highly  poetical  and  full  of 
originality.  For  many  years  back  the  white 
race  has  been  informed  of  the  religious  views 
and  mythology  of  the  Maori,  the  Samoa,  Tonga 
and  Mangaia  islanders,  and  there  is  no  denial 
of  the  fact  that  the  cosmogony  and  spirit- worlds 
of  these  natives  are  as  grand  in  their  conception 
as  those  of  many  peoples  of  European  antiquity. 
Their  systems  of  the  world  and  of  after-life  come 
very  near  the  metaphysical,  and  when  the  Euro- 
pean who  transmits  these  views  to  us  is  himself 
a  philosopher,  or  at  least  a  thinker,  he  will 
make  the  Malay  systems  appear  to  us  so  much 
the  more  philosophical.  Dr.  Bastian,  being 
a  votary  of  the  comparative  method  in  eth- 
nology, has  for  every  myth,  custom  or  belief 
a  score  of  parallels  ready,  which  he  takes  from 
Mediterranean,  African,  American  or  any  other 
tribes  or  nations  of  the  globe,  or  historic  com- 
parisons of  beliefs  from  Greece,  Rome,  Meso- 
potamia, China,  or  Mexico.  Anyone  able  to 
follow  Bastian  in  his  vast  amount  of  reading 
(his  quotations  of  sources  are  summary  and 
therefore  of  little  use),  will  undoubtedly  derive 
benefit  from  what  he  states.  But  these  state- 
ments are  given  in  a  manner  that  is  too  chaotic 
and  profuse  and  most  readers  find  it  too  difficult 
to  follow  the  thread  of  his  argumentation. 

Oracle^  through  whistling  are  found  through- 
out these  islands.     Their  main  gods  transmit 
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their  behests  to  men  through  ghosta  or  dead 
children  by  whistling  sounds  or  whispered 
words.  Tattooing  is  permitted  only  when  a 
deity  has  given  his  assent  by  whistling ;  house 
spirits  and  the  genii  of  trees  give  their  revela- 
tions by  whispers  only.  A.  S.  Q. 


APPLIED   THERMODYNAMICS. 

In  a  recent  publication  of  '  Documents  sur  la 
Laboratoire  de  MScanique  de  V  UnivemitS  de  lAige^^ 
describing  its  methods  of  instruction,  by  the 
Professor  of  Applied  Mechanics  and  of  Indus- 
trial Physics,  M.  Dwelshauvers-Dery,  we  find 
a  resumi  of  researches  in  applied  thermody- 
namics, mainly  in  the  experimental  study  of 
the  steam-engine,  which  is  interesting  as  ex- 
hibiting the  character  and  extent  of  the  work 
recently  performed,  and  valuable  as  supplying 
important  data  previously  unknown. 

This  laboratory  of  applied  mechanics  was 
completed  in  1893,  after,  as  the  author  of  these 
documents  says,  five  years  of  constant  solicita- 
tion of  the  government  to  supply  this  ^atixiliaire 
prScieiLx,*  of  which  M.  Dwelshauvers-Dery  was 
the  first  to  conceive  the  idea,  a  generation  ago, 
though  so  late  in  its  realization.  His  idea  was 
that  of  a  laboratory  of  research  and  instruction 
in  engineering,  to  be  employed  in  the  work  of 
the  regular  courses  leading  to  technical  degrees 
and  devoted  to  the  purposes  of  the  student, 
rather  than,  as  previously  usual  in  nearly  all 
departments  of  applied  science,  primarily  for 
those  of  the  distinguished  professor  in  charge 
and  only  secondarily  and  incidentally  for  the 
student. 

The  researches  which  have  been  conducted 
since  the  date  of  completion  of  this  laboratory 
by  the  Director,  assisted  by  his  staff  and  by 
advanced  and  able  students,  have  been  mainly 
in  applied  thermodynamics.  M.  Dwelshauvers- 
Dery  is  a  disciple  of  Him  and  aided  in  the 
investigations  made  in  Alsace  at  the  beginning 
of  the  work  of  his  eminent  leader.  Since  that 
time,  the  famous  discussion  between  Zeuner 
and  Him  and  their  followers  has  made  this 
work  and  these  workers  familiar  to  all  investi- 
gators and  students  in  that  field.  It  has  been 
in  the  supplementing  of  Hirn's  earlier  work 
that  the  experimental  steam- '  plant '  at  Li6ge 
has  been  mainly  occupied  recently. 


Among  other  investigations,  those  relating  to 
the  influence  of  the  water  collecting  in  the 
steam-chest  of  the  engine  upon  its  efficiency, 
on  the  effect  of  superheating,  on  the  use  of  the 
steam-jacket,  on  the  effect  in  the  real  engine  of 
compression,  and  those  on  the  condition  of  the 
vapor,  as  to  '  quality,'  in  the  clearance  spaces, 
have  been  the  most  extensive  and  important. 

It  was  found  to  be  the  unquestionable  fact 
that,  with  the  engine  employed,  it  was  advan- 
tageous to  continually  drain  the  water  of  con- 
densation from  the  valve-chest  of  the  engine 
when  using  moist  steam  and  whether  the  jacket 
is  in  use  or  not.  With  superheated  steam, 
naturally,  no  effect  was  observed. 

The  steam-jacket  was  found  to  give  an 
economy  of  from  24  to  28  per  cent.,  either  with 
or  without  superheating  ;  the  latter  being  a 
disputed  question  until  thus,  for  this  case,  at 
least,  settled.  Superheating  produced  an 
economy  of  about  20  per  cent.,  as  a  maximum. 

The  investigations  of  the  quality  of  the 
vapor  in  the  compression  period  occupied 
several  years  and  attracted  much  attention  and 
some  opposition  to  the  conclusions  reached  was 
manifested  by  a  number  of  distinguished  ex- 
perts in  that  department.  Those  experiments 
which  were  made  with  'constant  absolute 
work'  showed  a  decided  loss  by  compression 
and  a  loss  proportional  to  the  amount  of  the 
compression  ;  which  fact  was  attributed  to  the 
heat-exchanges  between  vapor  and  cylinder- 
wall.  This  conclusion  was  challenged  and  it 
was  denied  that  the  fundamental  assumption 
that,  as  asserted  by  Hirn,  the  steam  at  the  end 
of  emission  is  dry,  could  be  accepted  as  true. 
Dwelshauvers-Dery  and  his  former  assistant 
and  pupil,  Duchesne,  furnished  proof  of  the 
correctness  of  his  proposition.  (Revue  de 
MScanique,  Jan.,  1899 ;  July,  1899.) 

Mr.  Isherwood,  the  famous  pioneer  in  this 
class  of  work  and  the  Engineer-in -chief  of  the 
navy  during  our  civil  war,  suggested  that  the 
experiments  be  repeated,  making  the  '  indi- 
cated work '  a  constant  quantity.  He  thought 
it  possible  that  it  might  be  found  that  the  use 
of  compression  w^as  neither  economical  nor 
wasteful  in  the  actual  case  and,  therefore,  its 
use  simply  a  question  of  smoothness  of  oper- 
ation  of  the   machine    and   entirely    outside 
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the  realm  of  applied  thermodynamics.  The 
work  of  the  past  year  has  been  in  this  line  of 
investigation  and  the  results  have  sustained  the 
Tiew  of  Commodore  Isherwood. 

The  schedule  of  proposed  work  for  the  year 
1900  includes  the  study  of  the  effect  of  *  throt- 
tling '  steam,  as  proposed  by  Isherwood. 

The  publication  of  these  documents  for  the 
use  of  the  Congress  of  Applied  Mechanics  at 
the  coming  International  Exposition  at  Paris 
gives  all  interested  in  this  department  of  re- 
search and  in  this  kind  of  instruction  an  oppor- 
tunity to  learn  just  what  are  the  methods  em- 
ployed, the  apparatus  used  and  the  character 
of  the  researches  best  adapted  for  laboratory 
work  of  this  sort  in  the  instruction  of  the  young 
engineer  and  physicist,  as  arranged  by  a  pioneer 
in  this  field.*  The  work  reported  has  been  ex- 
tensive, important  and  admirable  in  method 
and  in  its  execution.  It  has  been  conducted 
under  circumstances  of  very  great  difficulty, 
patiently,  carefully,  persistently,  and  while  few 
who  have  not  kept  in  touch  with  it  while  in 
progress  can  realize  what  labor  and  sacrifice 
have  been  involved,  every  specialist  in  this  de- 
partment will  recognize  its  value  and  elegance. 

R.  H.  Thurston. 


A   NEGLECTED  DEPARTMENT, 

The  American  Society  of  Mechanical  Engi- 
neers is  issuing  to  its  members  a  circular, 
prepared  by  its  Council,  calling  attention  to 
the  neglect  of  the  Patent  Office  of  the  United 
States  by  Congress,  to  its  importance  to  the 
country  and  to  its  hoppled  condition  as  pro- 
duced by  the  refdsal  of  Congress  to  pro- 
vide for  either  suitable  accommodations  or  a 
sufficient  clerical  force  and  staff  of  exami- 
ners. Members  of  the  Society  are  urged  to 
force  upon  the  attention  of  their  members  of 
Congress  the  necessity  of  ' '  providing  sufficient 
room,  force  and  facilities  for  the  prompt  and 
proper  execution  of  its  work,"  that  arrange- 
ments be  made  at  once  for  ^^  providing  incom- 

*DooamentB  sur  le  Laboratoire  de  M^niqne  de 
PUDlversit^  de  Li^e,  etsarPEnseignementqai  y  est 
doDD^  par  Y.  Dwelshaavers-Dery,  Professeur  de  m^- 
QSDiqne  appliqn^  et  de  physique  indnstrielle.  Li^ge, 
Charles  Desocr,  Editeur,  1900. 


bustible  receptacles  for  the  records,''  which 
records  ^'largely  constitute  the  legal  evidence 
of  title  of  so  many  of  the  larger  industries 
of  the  country,''  that  the  library  be  kept 
up  and  properly  cared  for,  that  the  Patent 
Office  be  given  the  entire  control  and  use  of  its 
own  building — now  occupied  largely  by  ^  squat- 
ters'  from  other  bureaux — and  that  its  earn- 
ings be  dedicated  to  its  own  purposes  and 
improvement.  The  Patent  Office  is  'out  of 
practical  politics,'  and  is  only  prevented  from 
doing  its  full  duty  to  the  country  by  its  lack  of 
space  and  of  force.  Yet,  up  to  January  1,  1899, 
693,979  patents  had  been  granted,  and  41,422 
trade-marks  registered.  Last  year  alone  25,527 
patents  and  2260  trade-marks  were  added  to 
the  record.  The  accumulations  of  records  and 
of  exhibits  has  come  to  be  so  great  as  to  put  it 
quite  beyond  the  power  of  the  restricted  force 
in  its  restricted  space  to  properly  store,  arrange, 
classify  and  care  for  them.  The  library,  which 
it  is  imperatively  necessary  to  keep  up  to  the 
highest  state  of  efficiency,  and  which  should  be 
a  complete  collection  of  the  technical  publica- 
tions of  the  world,  and  of  all  time,  was  last 
year  only  allowed  $1500  for  purchases  of  books. 
No  funds  at  all  were  obtainable  for  the  law 
library.  The  whole  business  of  this  depart- 
ment of  government,  upon  which  the  success 
of  our  great  industries  is  so  absolutely  depend- 
ent is  trammelled,  and  every  industry  of  the 
country  is  embarrassed,  by  its  forced  inefficiency. 
This  inefficiency  is  entirely  due  to  the  indiffer- 
ence of  Congress.  The  Patent  Office  has  accu- 
mulated out  of  its  own  earnings  a  large  amount 
of  available  capital — several  millions  of  dollars 
— and  it  has  not  been  even  allowed  to  draw 
upon  its  own  funds  to  meet  imperative  needs. 
So  indifferent,  in  fact,  have  been  some  Con- 
gresses that  it  is  within  the  experience  of  the 
writer  that  important  matters  of  business,  in- 
volving large  interests,  have  been  delayed  for 
weeks  through  the  impracticability  of  secur- 
ing a  full  meeting  of  a  committee,  repeatedly 

^^^®^'  R.  H.  Thurston. 


MUSEUM  OF  THE  STATE  OF  NEW  YORK, 

During  the  winter  season,  the  energy  of  the 
museum  staff  has  been  concentrated  on  an  im- 
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portant  series  of  publications.  A  bulletin  on 
the  clay  industries  of  the  State  will  soon  be 
issued,  being  a  second  edition  of  one  prepared 
in  1893.  A  report  on  the  lime  and  cement  of 
the  State  is  nearly  ready  for  the  printer.  Work 
is  also  rapidly  progressing  on  the  new  edition 
of  the  geologic  map  of  the  State  on  the  scale  of 
five  miles  to  the  inch. 

A  NEW  edition  of  the  Economic  and  Geologic 
map  published  in  1894  is  almost  ready  for  the 
engraver.  It  is  on  a  slightly  enlarged  scale 
and  will  contain  a  large  amount  of  additional 
information.  A  relief  model  of  Niagara  River 
and  the  vicinity  of  the  Falls  on  the  scale  of  1000 
feet  to  the  inch  is  being  prepared  by  Mr.  Edwin 
E.  Howell,  of  Washington,  D.  C,  for  exhibi- 
tion at  the  Pan-American  exposition  in  Buffalo. 

The  sixteenth  annual  report  of  the  State 
geologist  being  the  report  of  work  done  during 
the  incumbency  of  the  late  Professor  James 
Hall,  has  been  issued.  It  contains  a  number  of 
papers  of  importance,  among  them, 

'  Report  on  the  bonndary  between  the  Potsdam  and 
Pre*  Cambrian  rocks  north  of  the  Adirondacks,'  by 
H.  P.  Cashlog. 

'  The  Naples  fauna  in  western  New  York,'  by  John 
M.  Clarke. 

*  The  brine  springs  and  salt  wells  in  the  State  of 
New  York  and  the  geology  of  the  salt  districti'  by  D. 
D.  Lnther. 

'  T^e  faunas  of  the  Hamilton  group  of  Eighteen- 
mile  creek  and  vioinity,'  by  A.  W.  Grabaa. 

The  department  has  received  from  Professor 
0.  E.  Beecher,  of  Yale  University,  a  natural 
size  restoration  of  the  iinmense  crablike  crusta- 
cean Stylonurus  excelaior,  the  largest  inverte- 
brate animal  that  has  been  found  in  the  rocks 
of  New  York.  It  attained  a  length  of  about 
five  feet,  and  its  remains  were  found  in  the 
Catskill  rocks  of  Delaware  county. 

Dr.  J.  M.  Clarke  lectured  on  the  24th  ult.  in 
the  Columbia  University  series  on  the  *  Geolo- 
gical History  of  Parasitism '  and  will  repeat  the 
lecture  before  the  Rochester  Academy  of  Science. 

A  BULLETIN  on  early  and  recent  sites  of  the 
Indian  tribes  of  the  State,  illustrated  by  two 
maps,  will  soon  be  received  from  the  printer. 

In  zoology,  the  biological  survey  has  been 
continued  and  volunteers  have  been  organized 


to  observe  and  report  on  the  birds  of  New 
York.  This  is  in  continuance  of  the  biological 
work  originally  begun  under  the  natural  history 
survey  which  led  to  the  publication  of  the  re- 
ports on  zoology  and  botany  in  1824,  and 
which,  though  for  some  time  suspended  for  lack 
of  funds,  was  revived  two  years  ago  in  the 
study  and  collection  of  fishes  of  Long  Island  by 
Dr.  Tarleton  H.  Bean,  and  the  preparation  of  a 
bulletin  on  the  Mammals  of  New  York,  together 
with  a  key  to  their  identification,  now  in  press. 


CURRENT  NOTES  ON  METEOROLOOT. 

the  relative  humidity  of  cub  houses  in 

WINTER. 

'The  Relative  Humidity  of  our  Houses  in 
Winter'  is  the  subject  of  a  paper  by  R.De  C.Ward 
in  the  Boston  Medical  and  Surgical  Journal  for 
March  1st.  Observations  were  made  by  means 
of  an  ordinary  sling  psych rometer  in  a  furnace- 
heated  room  during  three  weeks  of  last  No- 
vember. The  mean  relative  humidity  in  the 
room  for  the  whole  period  was  30^,  while  the 
mean  relative  humidity  outdoors  during  the 
same  period  was  71^.  The  minimum  relative 
humidity  observed  for  any  whole  day  was 
24  fo  and  the  maximum  for  a  whole  day  was 
40%.  For  purposes  of  comparison,  the  rela- 
tive humidities  of  several  stations  in  arid  regions 
are  given  in  the  paper.  For  instance,  the 
lowest  mean  annual  relative  humidity  in  the 
United  States  is  that  for  Yuma,  Ariz.,  which 
has  42.9%,  and  a  mean  monthly  minimum  of 
84.7%  in  June.  Sante  F6,  N.  Mex.,hasamean 
annual  of  44.8%,  with  a  mean  monthly  mini- 
mum of  28.7%  in  June.  Death  Valley,  Calif., 
was  found  to  have  a  mean  relative  humidity  of 
23%  during  five  months  (May-September)  of 
the  year  1891,  when  a  temporary  meteorolog- 
ical station  was  maintained  there  by  the 
Weather  Bureau.  Southwestern  Siberia  and 
Western  Turkestan  have  a  mean  of  45-50%  in 
July.  Ghadames,  in  Tripoli,  has^  27  %  in  July. 
In  India,  Lahore  has  31%  and  Agra  36%  in 
May.  It  thus  appears  that  the  air  of  the  room 
in  which  the  observations  were  made  was  drier 
than  that  of  many  desert  regions. 

DRUNKENNESS  AND  THE  WEATHER. 

Science  for  August  11th  last  contained  an 
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interestiog  paper  by  Dr.  E.  G.  Dexter,  entitled 
*The  MeDtal  Effects  of  the  Weather*  in  which  the 
relations  between  certain  weather  elements  and 
the  occurrence  of  certain  misdemeanors  in  New 
York  City  were  discussed.  Ip  Nature  for  Feb- 
ruary 16th,  Dr.  Dexter  returns  to  this  subject 
in  a  communication  which  is  supplementary  to 
the  article  just  referred  to.  In  this  note  the 
writer  refers  to  the  results  of  a  study  made  by 
him  to  determine  the  relation  between  tem- 
perature conditions  and  drunkenness  in  New 
York  City.  The  number  of  arrests  (males)  for 
drunkenness  for  each  day  during  the  three 
years,  1893-1895,  was  taken  from  the  records  of 
the  New  York  police  force.  The  mean  tem- 
perature, pressure,  humidity  and  wind  move- 
ment for  each  of  these  days  were  obtained 
from  the  records  of  the  Weather  Bureau  in 
New  York  City.  The  curve  showing  the  num- 
ber of  arrests  for  drunkenness  plotted  with  ref- 
erence to  the  twelve  months  of  the  year  shows 
that  the  prevalence  of  intoxication  during  the 
cold  months  is  much  in  excess  of  that  for  the 
warm  ones.  The  curve  of  arrests  for  drunken- 
ness plotted  with  reference  to  mean  tempera- 
tures also  shows,  as  a  whole,  a  decrease  in  the 
number  of  cases  of  intoxication  with  increasing 
temperature. 

INTERNATIONAL     METEOBOLOOICAL     CONGRESS. 

An  International  Congress  of  Meteorology  is 
to  be  held  at  Paris  from  September  10th  to  16th 
of  the  present  year.  The  President  of  the 
Commisnon  d^  Organisation  of  the  Congress  is 
M.  Mascart,  Director  of  the  Central  Meteoro- 
logical Bureau  of  France.  The  Secretary  is  M. 
Angot.  Membership  in  the  Congress  may  be 
had  on  payment  of  20  francs.  The  preliminary 
program  includes  a  long  list  of  subjects  in  mete- 
orology proper,  as  well  as  in  oceanography,  and 
terrestrial  magnetism  and  electricity. 

RETIREMENT  OF  MR.    R.    H.    SCOTT. 

It  has  already  been  announced  in  this 
Journal  that  Mr.  R.  H.  Scott,  F.R.S.,  was 
to  retire  from  the  post  of  Secretary  to  the  Me- 
teorological Council  of  the  Royal  Society  on 
February  28th.  At  the  end  of  the  year  1899, 
Mr.  Scott  had  completed  33  years  of  service  in 
the  Meteorological  Office,  and  for  the  last  25 
years  he  has  acted  as  Secretary  of  the  Inter- 


national Meteorological  Committee.  Mr.  Scott 
is  to  be  succeeded  by  Mr.  W.  N.  Shaw,  P.R.S., 
Fellow  of  Emmanuel  College,  Cambridge,  and 
up  to  this  time  Assistant  Director  of  the  Caven- 
dish Laboratory,  and  Lecturer  in  Physics  iu 
the  University  of  Cambridge. 

R.  Dec.  Ward. 
Harvard  Univbrsity. 


SCIENTIFIC  NOTES  AND  NEWS. 

Professor  P.   Tacchini  has  resigned  the 
directorship   of  the  Royal  Italian   Bureau  of 
Meteorology  and  Geodesy  after  forty  years  of 
service.     Professor  Luigi  Palazzo  has  been  ap- 
pointed temporary  director. 

The  Royal  Academy  of  Turin  has  elected  Dr. 
Charles  S.  Minot  a  corresponding  member. 

Professor  Mitag-Lbffler  of  Stockholm, 
has  been  elected  a  corresponding  member  of 
the  Paris  Academy  of  Sciences  in  the  Section  of 
geometry. 

Glasgow  Univbrsity  has  offered  the  degree 
of  LL.D.,  honoria  causae  to  Mr.  A.  Smith  Wood- 
ward, the  vertebrate  paleontologist  of  the 
British  Museum. 

The  University  of  Aberdeen  will  confer  the 
degree  of  LL.  D.  on  Mr.  W.  R.  Sorley ,  professor 
of  moral  philosophy  in  the  University  of  Aber- 
deen. 

Mr.  Dean  C.  Worcester,  whose  appoint- 
ment as  a  member  of  the  new  Philippine  Com- 
mission we  announced  last  week,  has  resigned 
the  assistant  professorship  of  zoology  in  the 
University  of  Michigan.  It  is  reported  that 
Mr.  Worcester  has  been  offered  a  salary  of 
$15,000  a  year  as  manager  of  certain  mining 
interests  in  the  Philippine  Islands  and  that 
when  his  duties  as  commissioner  are  fulfilled  he 
may  accept  the  offer.  His  salary  at  the  Uni- 
versity of  Michigan  was  $1600. 

Professor  Perry  G.  Holden  has  resigned 
the  chair  of  agriculture  in  the  University  of 
Illinois  to  become  manager  of  the  agricult- 
ural department  of  the  Illinois  Sugar  Refining 
Company. 

Mr.  W.  A.  Taylor,  assistant  chief  of  the  di- 
vision of  pomology,  department  of  agriculture, 
has  sailed  from  New  York  to  take  charge  of 
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the  United  States  exhibit  of  fruite  at  the  Paris 
Exposition. 

The  Rumford  medal,  which,  as  we  announced 
sometime  since,  was  awarded  by  the  American 
Academy  of  Arts  and  Sciences  to  Mr.  Charles 
F.  Brush,  was  presented  to  him  at  a  meeting 
held  last  week  in  Boston.  Professor  Charles 
B.  Cross,  of  the  Massachusetts  Institute  of 
Technology,  Chairman  of  the  Rumford  Com- 
mittee, made  a  brief  address,  describing  the 
grounds  for  the  award  and  the  arc  lamp  in- 
vented by  Mr.  Brush ;  Professor  Trowbridge 
presented  the  medal  and  Mr.  Brush  made  a 
reply.  Professor  Elihu  Thomson  read  a  paper 
describing  a  new  method  of  producing  an  elec- 
tric current  of  high  voltage. 

Columbia  University  has  been  given  a  stat- 
uette of  Professor  Charles  Hackley,  who  held 
the  chair  of  mathematics  and  astronomy  in  Co- 
lumbia College  from  1843-1861. 

Wb  regret  to  record  the  death  at  her  home 
in  New  York  city,  of  Miss  Catherine  Wolfe 
Bruce,  who  made  generous  gifts  for  the  ad- 
vancement of  astronomy  to  Harvard  Univer- 
sity, Columbia  University  and  other  institu- 
tions. 

M.  Emmanuel  Liais,  Mayor  of  Cherbourg, 
has  died  at  the  age  of  seventy -four.  For  many 
years  he  held  posts  at  the  Paris  Observatory, 
and  he  was  sent  in  1857  to  South  America  to 
watch  the  solar  eclipse.  He  organized  tele- 
graphic meteorology  in  France,  and  devised  the 
use  of  chronographs  in  determining  longitude 
by  electricity.  He  bequeaths  his  property  to 
the  municipality  of  Cherbourg  in  trust  for 
scientific  purposes. 

Db.  William  Mabcet,  F.R.S.,  died  at 
Luxor,  Egypt,  on  March  4th,  in  his  seventy- 
second  year.  He  had  been  president  of  the 
Royal  Meteorological  Society,  and  was  the 
author  of  books  on  health  resorts  and  on  the 
history  of  the  respiration  of  man. 

Db.  F.  Jagob,  known  for  his  scientific  expe- 
ditions, died  at  Berlin  on  February  11th,  at  the 
age  of  83  years. 

Db.  Cabl  Mabia  Paul,  geologist  of  the  Aus- 
trian bureau,  died  at  Vienna  on  February  10th. 

Mb.  James  G.  Smith,  one  of  the  inventors 


of  the  duplex  system  of  telegraphy,   died  in 
New  York  City,  on  March  13th. 

The  Fish  Commission  steamer  Albairow  has 
arrived  at  Yokohama.  After  refitting,  the  ves- 
sel will  proceed  to  Alaska  for  the  purpose  of 
continuing  the  investigations  in  the  salmon 
streams  begun  some  years  ago. 

An  expedition  consisting  of  Professor  E.  B. 
Poulton  and  Mr.  E.  S.  Groodrich,  from  Oxford 
University,  and  Messrs  Old  field  Thomas  and 
R.  I.  Pocock,  from  the  British  Museum,  is  just 
starting  for  the  Balearic  Isles  to  make  zoological 
collections.  Although  within  easy  reach,  these 
islands  are  still  little  known  to  naturalists,  so 
that  the  collections,  if  containing  no  novelties, 
will  be  of  much  service  in  completing  the  faunal 
series  of  the  London  and  Oxford  Museums. 

Mbb.  Phoebe  Heabst  has  undertaken  to 
defray  the  expenses  of  explorations  and  exca- 
vations in  various  parts  of  the  world,  to  secure 
collections  for  the  archseological  museum  to  be 
established  at  the  University  of  California. 
Dr.  George  A.  Resinel  is  expected  to  have 
charge  of  the  work  in  Egypt ;  Dr.  Alfred 
Emerson  in  Greece  and  in  Etruria ;  Dr.  Euler 
in  South  America  and  Yucatan,  and  Dr.  P.  M. 
Jones  in  California  and  Mexico. 

Db.  J.  W.  Gbeqcby,  the  new  professor  of 
geology  at  Melbourne,  has  been  appointed  di- 
rector of  the  scientific  staff  on  the  British  Ant- 
arctic Expedition,  which,  as  at  present  arranged, 
is  to  start  in  August,  1901.  It  is  to  be  hoped 
that  Dr.  Gregory's  recent  severance  from  the 
British  Museum  will  not  prevent  the  natural 
history  collections  coming  to  that  establishment 
as  was  originally  intended.  Another  scientific 
man  who  thinks  of  taking  a  trip  to  the  An- 
tarctic is  Dr.  Otto  Nordenskiold. 

Thebe  will  be  a  Civil  Service  Examination , 
on  April  17th,  to  fill  the  position  of  Field  Assis- 
tant in  the  Division  of  Forestry,  Department  of 
Agriculture,  at  a  salary  of  $1000  per  annum. 

Belgium  has  established  a  botanical  garden 
and  experiment  station  at  Coquilhatville  in  the 
Congo  Free  State. 

A  bbanch  of  the  American  Chemical  Society 
has  been  established  for  the  State  of  Michigan, 
with  its  headquarters  at  the  University  of  Mich- 
igan.    The  first  officers  are  :     FteBiding  Officer ^ 
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Professor  A.  B.  Prescott ;  Secretary,  Alfred  H. 
White ;  Councillor,  Professor  Paul  C.  Freer— all 
of  the  University  of  Michigan.  The  members 
of  the  executive  committee  are :  A.  F.  Shattuck, 
chemist  to  the  Solvay  Process  Company,  De- 
troit ;  Professor  F.  S.  Kedzie  of  the  Agricultural 
College,  and  J.  V.  Wolfe,  Jr.,  chemist  to  the 
Detroit  Sugar  Company  at  Rochester. 

The  New  York  Evening  Post  reports  that  a 
contract  to  slaughter  20,000  birds  of  all  sorts 
near  Milford,  Delaware,  for  the  benefit  of  a 
millinery  firm  in  New  York,  has  aroused  a  storm 
of  indignation.  Fully  a  dozen  societies,  headed 
by  the  Academy  of  Natural  Science  have  taken 
action  to  prevent  the  killing  of  the  birds.  A 
notice  denouncing  the  proposed  slaughter  has 
been  sent  out  by  Mr.  Witmer  Stone,  Chairman 
of  the  American  Ornithologists'  Commmittee  on 
Bird  Protection.  The  committee  will  prosecute 
wherever  the  law  is  violated. 

The  Scientific  American  states  that  the  Geo- 
gpraphical  Society  of  Philadelphia  is  to  continue 
its  work  of  setting  wooden  casks  adrift  on  the 
ice  north  of  this  continent,  to  demonstrate  the 
currents  of  Arctic  waters  north  of  Behring  Strait. 
Each  cask  will  contain  a  blank  to  be  filled  in  by 
the  finder. 

Readers  of  this  Joubnal  have  doubtless 
noticed  in  the  daily  papers  the  announcement 
of  the  excommunication  of  Dr.  George  St. 
Mivart  from  the  Roman  Catholic  Church,  be- 
cause he  would  not  revoke  articles  contributed 
by  him  to  the  Fortnightly  Review  and  the  Nine- 
teenth Century.  The  formula  sent  by  Cardinal 
Yaughan  to  Dr.  Mivart  for  his  signature  has 
been  published  in  the  London  Times  and  is 
herewith  in  part  reproduced  as  an  explicit 
statement  of  what  must  be  believed  by  com- 
municants in  the  Roman  Catholic  Church  : 

I  therefore  firmly  belieTe  and  profess  that  the 
Blessed  Yirgin  Mary  oonoeived  and  brought  forth  the 
Son  of  God  in  an  ineffable  manner  by  the  operation 
of  the  Holy  Ghost,  and  absolately  withoat  loas  or 
detriment  to  her  Virginity,  and  that  she  is  reallyand 
in  trnth,  as  the  Catholic  Oh  arch  most  rightly  calls 
her,  the  '  Ever  Virgin' ;  that  is  to  say,  Virgin  before 
the  birth  of  Christ,  Virgin  in  that  birth,  and  Virgin 
after  it,  her  sacred  and  spotless  Virginity  being  per- 
petually preserved  from  the  beginning,  then,  and  for 
ever  afterwards.     *  *  *    J  firmly  believe  and  pro 


fees  in  aooordance  with  the  Holy  Council  of  Trent 
that  the  first  man  Adam,  when  he  transgressed  the 
command  of  God  in  Paradise,  immediately  lost  the 
holiness  and  jostioe  in  which  he  had  been  constituted, 
and  that  he  incurred  through  that  prevarication  the 
wrath  and  indignation  of  God,  and  that  this  prevari- 
cation of  Adam  injured,  not  himself  alone,  but  his 
posterity,  and  that  by  it  the  holiness  and  justice  re- 
ceived from  God  were  lost  by  him,  not  for  himself 
alone,  but  for  us  all.  *  *  *  I  reject  as  false  and 
heretical  the  assertion  that  it  is  possible  at  some  time, 
according  to  the  progress  of  science,  to  give  to  doc- 
trines propounded  by  the  Church  a  sense  different 
from  that  which  the  Church  has  understood  and 
understands,  and  consequently  that  the  sense  and 
meaning  of  her  doctrines  can  ever  be  in  the  course  of 
time  practically  explained  away  or  reversed. 

Wk  learn  from  Nature  that  the  Reale  Institute 
Lombardo  has  awarded  its  prizes  as  follows : 
The  *  ordinary  '  prize  offered  by  the  Institution 
for  the  best  catalogue  of  remarkable  meteoro- 
logical phenomena  prior  to  1800  was  unawarded, 
but  premiums  of  400  lire  have  been  awarded  to 
three  of  the  competitors,  and  the  judges  con- 
sider that  the  publication  of  the  results  arrived 
at  conjointly  by  the  three  would  be  of  great 
value.  Under  the  Cagnola  foundation  five 
prizes  were  offered,  and  none  awarded,  the 
only  award  being  a  premium  of  1000  lire  to  the 
sole  competitor  who  sent  in  an  essay  on  illus- 
trations of  Hertz's  phenomena.  On  two  of  the 
other  subjects  no  essays  were  sent  in,  and  on 
the  other  two  the  essays  were  not  of  sufficient 
merit  to  justify  an  award.  The  Pizzamiglio 
prize  and  the  Ciani  prize,  for  essays  in  political 
science,  and  the  Zanetti  prize,  for  discoveries 
in  pharmaceutical  chemistry,  are  all  unawarded. 
The  Fossati  prize,  for  an  essay  illustrative  of 
the  macro-  and  micro-scopic  anatomy  of  the 
central  nervous  system,  has  been  conferred  on 
Dr.  Emilio  Yeratti.  In  striking  contrast  to  the 
paucity  of  competitors  in  subjects  of  a  more  or 
less  academical  character  is  the  keen  competi- 
tion for  the  Brambilla  prize,  given  'Ho  one 
who  has  invented  or  introduced  into  Lombardy 
some  machine  or  some  industrial  process  from 
which  the  population  may  derive  a  real  and 
proved  benefit.''  Seventeen  competitors  en- 
tered for  this  prize,  the  awards  including  a 
gold  medal  and  500  lire  each  to  Bianchi  and 
Dubini,   for    desiccators    of  silk -cocoons ;    to 
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Aurelio  Masera,  for  new  processes  coDDected 
with  the  textile  industry ;  and  to  M.  Busconi, 
for  developing  the  *  Mercer '  process  in  the 
cotton  industry.  In  addition,  gold  medals  and 
400  lire  are  awarded  to  Carlo  Carloni,  for  his 
invention  of  a  mastic  called  magnesite,  as  a 
substitute  for  red  lead  for  junctions  of  pipes, 
also  for  a  bicycle  brake;  to  Demetrio  Prada 
and  Co.,  for  extracts  used  in  tanning  and  for 
the  manufacture  of  oxygenated  water  ;  and  to 
J.  Loffler,  for  introducing  into  Milan  the  manu- 
facture of  artificial  flowers  in  porcelain.  A 
gold  medal  and  300  lire  is  awarded  to  the 
Italian  Color  Manufactory  under  Max  Meyer 
^  Co.,  and  a  bonus  of  300  lire  to  E.  Tufianelli, 
of  Milan,  for  an  invention  connected  with 
water  and  gas  pipes. 

At  the  Koyal  Institution  on  March  2d,  Major 
Konald  Ross  delivered  a  lecture  on  'Malaria 
and  Mosquitoes.'  According  to  the  London 
TimeSf  he  first  alluded  to  the  discovery  of  the 
parasite  of  malaria  by  Laveran  in  1880,  and  the 
failure  of  the  subsequent  attempts  to  find  the 
parasites  in  the  water  and  soil  of  malarious 
places.  He  described  the  theories  of  King, 
Laveran,  Manson  and  Bignami  that  mosquitoes 
conveyed  the  disease,  and  said  that  it  was  Man- 
son's  theory  alone  which  led  to  the  solution  of 
the  problem.  Believing  that  it  was  the  only 
one  of  practical  value,  he  undertook  to  verify 
Manson 's  theory,  and  began  work  in  India  in 
1895.  The  task  presented  many  difficulties, 
but  after  two  and  a-half  years  of  failure  he 
at  last  found  the  parasites  growing  in  mosqui- 
toes belonging  to  the  genus  called  Anopheles. 
That  was  in  August,  1897.  The  following 
year  he  completely  traced  the  development  of 
the  malaria  parasite  of  birds  in  the  mosquito, 
and  finally,  in  June,  1898,  he  succeeded  in  in- 
fecting a  number  of  healthy  birds  with  malaria 
by  the  bites  of  mosquitoes.  His  investigations 
had  proved  that  not  only  the  infection  itself 
but  the  severity  of  it  could  be  transmitted 
through  the  mosquito.  Out  of  28  healthy  spar- 
rows which  were  used,  he  succeeded  in  infecting 
22,  although  he  failed  to  transmit  the  infection 
from  sparrows  to  several  other  kinds  of  birds. 
In  December,  1898,  his  investigations  were  re- 
peated and  confirmed  by  Professor  Koch  and 
Professor  Grassi,  and  Drs.  Bignami  and  Basti- 


anelli,  who  also  succeeded  in  infecting  healthy 
men  by  the  bites  of  mosquitoes  in  Italy.  The 
investigations  had  undergone  great  develop- 
ment since  then.  The  mosquito  theory  ex- 
plained all  the  facts  about  malaria. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 
AN   ASSOCIATION  OF    AMEBIGAN    UNIVEB8ITIE8. 

The  Chicago  University  Record  gives  an  ac- 
count of  the  meeting  of  representatives  of 
certain  institutions  held  at  the  University  of 
Chicago,  February  27th  and  28  th.  The  invita- 
tion to  this  meeting  was  made  by  the  Presidents 
of  Harvard  University,  Columbia  Univer- 
sity, Johns  Hopkins  University,  the  University 
of  Chicago,  and  the  University  of  California. 
There  were  present  representatives  of  the  Uni- 
versity of  California,  the  Catholic  University  of 
America,  the  University  of  Chicago,  Clark 
University,  Columbia  University,  Harvard 
University,  Johns  Hopkins  University,  Leland 
Stanford  Jr.  University,  the  University  of  Mich- 
igan, the  University  of  Pennsylvania,  Princeton 
University,  the  Federation  of  Graduate  Clubs, 
and  the  United  States  Commissioner  of  Educa- 
tion. 

After  a  full  discussion,  it  was  unanimously 
voted  that  the  universities  represented  in  the 
conference  organize  themselves  into  an  associa- 
tion. A  committee  was  appointed,  consisting 
of  President  Jordan,  President  Harper,  Pro- 
fessor Pettie,  President  Conaty,  and  Professor 
Newbold,  to  prepare  the  constitution  of  the 
association.  At  an  adjourned  meeting  the  fol- 
lowing articles  were  adopted : 

Constitution. 

This  organization  is  called  the  Aasooiation  of  Amer- 
ican Universities. 

It  is  founded  for  the  purpose  of  oonsidering  marten 
of  oommoD  interest  relating  to  graduate  stady. 

It  is  composed  of  institutions  on  the  North  Amer- 
ican Continent  engaged  in  giving  advanced  or  gcada- 
ate  instmction. 

Its  initial  membership  consists  of  the  following 
institutions : 

University  of  California.  Clark  University. 

University  of  Cbioago.  Cornell  Universitj. 

Columbia  University.  Johns  Hopkins  Univer- 
Harvard  University.  sity. 

University  of  Michigan.  Princeton  University. 


Habch  23,  1900.] 


SGmNGR 


479 


UniTersity  of  PenDsylrania.  Leland  Stanford  Jr.  Uni- 

University  of  Wisoonsin.  yersity- 

Gatholio    University    of  Yale  University. 
America. 

Other  institutions  may  be  admitted,  at  the  annual 
eonference,  on  the  invitation  of  the  Executive  Ck>m- 
mittee,  endorsed  by  a  three-fourths  vote  of  the  mem- 
bers of  the  Association. 

The  Association  shall  hold  an  annual  conference  at 
such  time  and  place  as  the  Executive  Committee  may 
direct. 

The  Executive  Committee  shall  prepare  a  pro- 
gnm  for  each  meeting. 

The  officers  of  the  Aaaooiation  shall  be :  President, 
Vice-President,  and  Secretary.  These  three,  with  two 
others  elected  by  the  Association,  shall  constitute  the 
Executive  Committee. 

In  each  conference  each  university  may  have  any 
number  of  representatives,  but  each  university  shall 
have  a  single  vote. 

No  act  of  the  Association  shall  be  held  to  control 
the  policy  or  line  of  action  of  any  institution  belong- 
ing to  it. 

Aft«r  tbe  adoption  of  this  constitution,  the 
following  officers  were  elected  for  the  ensuing 
year : 

For  the  President  of  the  Association — the 
Representative  of  Harvard  University. 

For  the  Vice-President — the  Representative 
of  the  University  of  California. 

For  the  Secretary — the  Representative  of  the 
University  of  Chicago. 

For  the  additional  members  of  the  Executive 
Committee — the  Representatives  of  Columbia 
University  and  Johns  Hopkins  University. 

At  a  meeting  of  the  Executive  Committee 
the  Secretary  was  authorized  to  communicate 
with  each  of  the  institutions  concerned,  and  to 
secure,  if  possible,  the  formal  acceptance  by 
each  institution  of  membership  in  the  Associa- 
tion. 

It  was  decided  by  the  Executive  Committee 
to  hold  the  next  annual  meeting  during  the  last 
week  of  February  in  the  city  of  Chicago.  It 
was  also  voted  that  the  meeting  should  not  in- 
clade  more  than  four  sessions,  and  that  each 
university  should  be  asked  to  suggest  topics  for 
discussion.  The  following  topics  were  pro- 
posed :  ^Migration,'  ^Fellowships,'  'Subordi- 
nate Requirements  for  the  Doctor's  Degree,' 
'  The  Printing  of  Dissertations. ' 


The  Chairman  of  the  Committee  was  author- 
ized to  appoint  some  person  to  prepare  a  state- 
ment of  facts  concerning  each  topic  to  be  dis- 
cussed. It  was  decided  that  one  topic  should 
be  taken  up  for  discussion  at  each  session.  It 
was  voted  that  the  Association  should  not  ap- 
point a  representative  for  the  Paris  Exposition, 
and  that  it  should  not  undertake  at  present  to 
secure  legislation  with  reference  to  the  pro- 
tection of  higher  degrees.  The  Federation  of 
Graduate  Clubs  was  given  an  opportunity  to 
present  statements  in  writing  on  the  topics  dis- 
cussed in  the  Association. 

GENEBAL. 

As  we  announced  recently,  a  school  of  for- 
estry is  about  to  be  established  at  Yale  Uni- 
versity. At  a  meeting  of  the  corporation  on 
March  16th,  a  gia  of  $150,000  for  this  purpose 
was  acknowledged.  The  donors  are  Mr.  and 
Mrs.  J.  W.  Pinchot,  and  their  sons,  Mr.  Gifibrd 
Pinchot,  '89,  and  Mr.  Amos.  R.  Pinchot,  '97. 
The  donors  also  authorized  the  use  of  a  large 
tract  of  land  in  Pike  County,  Pa.,  for  a  summer 
school.  Mr.  Henry  S.  Graves,  '92,  has  been 
appointed  professor  of  forestry.  Mr.  Graves  is 
assistant  in  the  Division  of  Forestry,  Depart- 
ment of  Agriculture,  of  which  Mr.  Gifibrd 
Pinchot  is  chief. 

Mb.  Ezba  Wabneb,  of  Chicago,  has  given 
$50,000  to  Middlebury  College,  for  a  science 
building,  the  erection  of  which  will  be  begun  at 
once.  Mr.  Warner  graduated  from  Middle- 
bury  College  in  1861. 

The  Alumni  of  Haverford  College  have  sub- 
scribed $40,000  for  a  gymnasium. 

It  has  been  decided  that  the  new  laboratory 
for  physiology  and  anatomy  at  Cornell  Uni- 
versity, for  which  $80,000  was  recently  given, 
will  be  situated  in  the  quadrangle  east  of  Board- 
man  Hall. 

The  bequest  of  about  $2,000,000  by  the 
Russian  merchant,  Mr.  Astrachow  for  the  es- 
tablishment of  a  university  for  women  at  Mos- 
cow, has  been  accepted  by  the  government.  It 
is  proposed  first  to  establish  faculties  of  medi- 
cine and  of  science. 

The  Michigan  Gas  Association  at  its  annual 
meeting  in  Detroit,  February  22d,  raised  a  fund 
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of  six  hundred  dollars  by  individual  subscrip- 
tion among  the  members  to  defray  for  one  year 
the  expenses,  at  the  University  of  Michigan,  of 
a  graduate  student  who  shall  spend  his  time  in 
research  along  some  line  of  work  connected 
with  gas-making  or  the  better  utilization  of  by- 
products like  coal-tar  and  ammonia.  It  is  the 
intention  of  the  association  to  support  per- 
manently a  research  fellowship  at  the  Uni- 
versity. 

The  corporation  of  Yale  University  has  made 
alterations  in  the  curriculum,  enlarging  the 
range  of  elective  studies.  The  requirement  of 
philosophy  in  the  senior  year  is  abandoned,  and 
the  range  of  electives  in  the  sophomore  year  is 
enlarged.  In  the  sophomore  year  ten  subjects 
are  offered  of  which  five  must  be  taken  and  one 
in  addition  may  be  taken.  The  subjects  are, 
Greek,  Latin,  French,  German,  English,  his- 
tory, mathematics  (two  courses),  chemistry  and 
physics. 

Arrangements  have  been  made  for  a  course 
on  fish  culture  in  connection  with  the  Cornell 
University  College  of  Forestry.  It  will  be 
given  during  two  weeks  beginning  May  7th 
at  Axton  in  the  College  forest  in  the  Adiron- 
dacks,  and  will  be  under  the  direction  of  Pro- 
fessor Barton  W.  Evermann  of  the  United 
States  Fish  Commission.  The  course  will  con- 
sist in  a  series  of  daily  lectures,  with  laboratory 
work,  field  excursions  to  the  ponds,  lakes  and 
rivers,  and  visits  to  the  State  Hatchery  at  Clear 
Water,  within  a  few  hours  of  Axton.  One  or 
more  lectures  will  be  devoted  to  the  following 
subjects :  1.  Natural  reproduction  among  fishes; 
manner  of  fertilization  ;  conditions  under  which 
spawning  takes  place  ;  dangers  which  beset  the 
eggs,  the  fry  and  the  young;  necessity  for 
artificial  propagation ;  natural  and  artificial 
methods  contrasted.  2.  The  species  of  fishes 
propagated  artificially  in  America ;  the  spawn- 
ing time,  place  and  habits  of  each,  especially 
those  native  to  the  State  of  New  York.  3. 
The  SalmonidsB,  or  salmon  trout  and  white- 
fish  ;  methods  of  artificial  propagation  in  de- 
tail. 4.  The  Black  Bass  and  other  centrar- 
chidse ;  methods  of  culture.  5.  The  Shad, 
Wall-eyed  Pike,  etc.  6.  The  care  of  fish  fry. 
7.  Methods  of  shipment  of  eggs,  fry,  fingerlings 


and  adults ;  how  plants  of  fish  are  made.  8. 
Pollution  of  streams  and  lakes  and  fish  protec- 
tion. 9.  Fish  Culture  in  America,  its  history 
and  results. 

Courses  in  Commercial  Education  will  next 
year  be  oflTered  in  the  University  of  Michigan. 
(1)  Diplomatic  and  consular  education,  (2) 
higher  commercial  education,  (3)  preparation 
for  newspaper  work,  (4)  preparation  for  pas- 
toral work  and  public  philanthropy,  (5)  instruc- 
tion in  public  administration. 

On  the  recommendation  of  Senor  Barreiro, 
secretary  for  public  instruction  for  Cuba,  the 
school  of  engineering  at  Havana  is  to  be  reor- 
ganized. 

We  have  already  announced  the  resignation 
of  the  Rev.  B.  L;  Whitman,  president  of  Co- 
lumbian University,  Washington,  which  takes 
effect  at  the  end  of  the  present  academic  year. 
The  Rev.  Dr.  Greene  has  been  chosen  president 
pro  tern,  and  Professor  H.  L.  Hodgkins  (mathe- 
matics and  physics)  has  been  elected  Univer- 
sity Dean. 

Dr.  G.  W.  Myers,  professor  of  astronomy  at 
the  University  of  Illinois,  has  resigned  his  chair 
to  take  charge  of  the  department  of  astronomy 
and  mathematics  in  the  Chicago  Institute. 

Dr.  Llewbllys  Barker,  associate  professor 
of  anatomy  at  the  Johns  Hopkins  Medical 
School,  has  accepted  the  chair  of  anatomy  and 
neurology  at  the  University  of  Chicago. 

Dr.  C.  B.  Bardeen,  associate  in  anatomy  of 
the  University  of  California,  has  been  appointed 
professor  of  this  subject  in  the  University  of 
California. 

Dr.  John  Ashhurst,  Jr.,  has  resigned  the 
chair  of  surgery  in  the  University  of  Pennsyl- 
vania. 

Mr.  G.  T.  Moody,  D.Sc.,  F.C.S.,  has  been 
appointed  one  of  the  Examiners  in  Chemistry 
in  the  College  of  Preceptors,  London,  in  the 
place  of  Professor  W.  N.  Hartley,  F.R.S.,  who 
has  retired. 

Dr.  Willy  Bruhns,  mineralogy  and  pe- 
trography, and  Alexander  Tornquist,  geology 
and  paleontology,  docents  at  the  University  of 
Strassburg,  have  been  appointed  to  associate 
professorships. 
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EDUCATIONAL  VALUES.* 

History  is  always  an  attractive  subject 
becanse  it  appeals  to  our  sympathies. 
There  is  not  one  of  us  who  has  not  been 
spurred  to  effort  by  the  hope  of  reward, 
intellectual,  moral,  social,  or  material. 
Every  one  has  at  times  enjoyed  the  con- 
sciousness of  success,  or  suffered  the  sting 
of  failure.  The  history  of  the  race  is  the 
collective  history  of  individuals.  Every 
individual  can  in  imagination  put  himself 
into  the  place  of  the  actors  who  have  left 
strong  impressions  on  the  world  and  been 
enrolled  among  the  makers  of  history. 

The  history  of  education  appeals  less 
strongly  to  our  feelings  than  does  the 
recital  of  deeds  that  determined  or  de- 
stroyed men's  leadership  in  the  control  of 
their  fellows.  But  all  of  us  have  a  very 
real  interest  in  some  of  the  educational 
problems  of  the  day.  From  some  points  of 
view  it  is  fortunate,  from  others,  unfortu- 
nate, that  the  consideration  of  these  prob- 
lems implies  conflict.  We  have  all  heard 
about  a  conflict,  which  is  said  to  be  very 
sanguinary,  between  the  advocates  of  scien- 
tific study  and  those  of  liberal  culture.  I 
must  confess  that  in  my  earliest  manhood  I 
rushed  into  this  affray  with  all  the  joy  and 
enthusiasm  and  self-confidence  that  a  young 
man  feels  when  he  knows  that  he  must  be 
inflicting  hard  blows  upon  the  adversary, 

*An  address  before  the  student  body  of  Waahington 
and  Lee  University,  February  14,  1900. 
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even  if  the  adversary  does  not  think  them 
very  hard.  I  had  spent  several  years  in  mas- 
tering a  certain  amount  of  Latin,  Greek, 
mathematics  and  a  few  other  subjects  of 
supposed  minor  importance.  In  regard  to 
educational  values  my  opinions  were  soon 
very  decided  ;  and  the  decision  was  by  no 
means  in  favor  of  the  curriculum  through 
which  I  had  been  guided  by  my  respected 
but  mistaken  friends,  the  professors.  It  is 
a  familiar  saying  that  ''history  repeats 
itself."  Having  stepped  some  years  ago  out 
of  thejyoung  man's  shoes  into  those  of  the 
professor,  I  am  now  at  liberty  to  wonder 
bow  many  students  will  go  forth  from  this 
institution  next  summer,  ready  to  prove 
that  not  only  I  myself,  but  all  of  my 
esteemed  friends,  my  colleagues  in  this 
faculty,  are  old  fogies. 

The  world  cannot  get  along  without 
young  men.  Perhaps  it  could,  but  it  does 
not.  get  along  without  the  old  fogies.  We 
have  all  heard  of  the  man  who  was  bom 
tired.  I  have  actually  seen  a  good  many 
men  who  were  born  old  fogies,  and  who 
became  superannuated  before  reaching  mid- 
dle age.  I  have  seen  others  who  had  passed 
their  three  score  years  and  ten  without  losing 
the  passion  for  progress,  the  willingness  to 
take  in  new  ideas,  the  intellectual  alertness 
of  their  youth.  But  certain  it  is  that  most 
of  us  need  contact  with  young  men  to  keep 
us  from  becoming  too  self-satisfied.  The 
college  professor  has  other  duties  besides 
pouring  out  knowledge  and  testing  his  stu- 
dents by  written  examinations.  He  must 
be  tested  by  them ;  he  must  let  them  see 
that  the  reciprocity  is  not  all  on  one  side. 
As  soon  as  he  begins  to  think  that  he  has 
nothing  to  learn  from  them,  it  becomes  the 
proper  time  for  him  to  step  aside.  They 
are  his  teachers  so  long  as  he  retains  the 
capacity  to  learn.  They  may  make  mis- 
takes; but  so  does  he.  They  are  generally 
disposed  to  be  progressive,  if  their  inde- 
pendence has  not  been  stifled  by  too  great 


success  in  acquiring  the  habit  of  depending 
upon  authority.  If  there  is  any  one  char- 
acteristic by  which  the  scientific  education 
of  to-day  is  conspicuously  in  contrast  with 
the  so-called  liberal  education  of  two  genera- 
tions ago,  it  is  found  in  the  modern  incul- 
cation of  the  duty  to  be  independent  and 
manly,  to  use  authorities  as  means  and  not 
as  ends,  and  to  accept  no  authority  what- 
ever as  beyond  question. 

Let  us  go  back  for  a  moment  then  into 
ancient  history  and  inquire  into  the  origin 
of  the  worship  which  some  of  us  were 
taught  to  offer  to  the  fair  goddess  of  liberal 
culture,  the  worship  of  a  name  while  the 
actual  culture  was  anything  but  liberal. 
It  is  not  my  wish  to  criticise  our  own  con- 
ditions here ;  for  happily  the  Washington 
and  Lee  University  of  to-day  is  so  different 
from  the  Washington  College  of  our  grand- 
fathers that  they  would  find  themselveB 
much  puzzled,  perhaps  even  shocked,  if 
they  could  step  forth  from  their  graves  and 
visit  us.  The  idea  with  which  they  were 
saturated  was  that  the  chief  end  of  all 
education  was  discipline,  and  that  a  certain 
small  number  of  subjects  were  Inherently 
better  for  discipline  than  all  else  that  re- 
lated to  human  interests.  If  the  young 
man  were  drilled  until  he  could  memorize 
a  Greek  play,  a  Latin  oration,  and  a  chap- 
ter of  calculus,  he  was  conventionally  the 
possessor  of  liberal  culture.  The  allowance 
was,  as  we  now  believe,  very  illiberal ;  bat 
it  was  all  that  he  could  get.  There  were 
three  liberal  professions,  divinity,  law,  and 
medicine,  one  of  which  he  must  select,  bat 
not  one  of  which  involved  any  special  ap- 
plication of  what  he  had  studied  in  college. 
Vicarious  discipline  was,  therefore,  the  sa- 
cred means  by  which  he  was  to  attain  his 
earthly  salvation. 

Such  an  idea  of  education  was  accepted 
quite  generally  and  cheerfully,  because  it 
was  traditional  and  therefore  respectable. 
It  had  been  usual  not  only  during  the  pre- 
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vious  generatioa  but  during  a  hundred 
generations.  Among  the  ancient  Greeks 
the  body  was  educated  by  gymnastic  exer- 
eises,  but  this  was  confined  chiefly  to  the 
aristocracy;  for  useful  labor,  involving 
bodily  exercise  and  hence  muscular  devel- 
opment, was  looked  upon  as  menial  and 
degrading.  Intellectual  education  was  re- 
garded from  the  same  standpoint.  It  might 
be  a  badge  of  gentility,  but  to  seek  useful 
knowledge  was  no  more  an  educational  ob- 
ject than  to  learn  useful  arts.  Intellectual 
gymnastics  for  its  own  sake  was  a  source 
of  pleasure.  To  regard  it  as  a  source  of 
profit  would  be  to  degrade  it.  ''  Not  the 
game,  but  the  excitement  of  the  chase  ;  not 
the  truth,  but  the  exhilaration  of  its  pur- 
aait,  were  the  mottoes  of  culture.  Under 
these  circumstances  no  vulgar  question  of 
economy  could  arise;  mental  power  was 
ostentatiously  wasted,  and  with  the  neces- 
sary consequences, — truth  unsought  was 
not  found ;  the  ends  of  culture  being  ig- 
nored, there  was  neither  conquest  of  nature 
nor  progress  of  society." 

Such  ideals  have  continued  potent  to  the 
present  day.  In  medieval  times  they  were 
coltivated  in  the  monasteries.  It  was  for 
the  support  of  them  that  universities  grad- 
ually became  organized.  They  are  still 
dominant  at  Oxford  and  Cambridge  in 
England,  and  in  the  universities  of  Ger- 
many, France  and  Italy.  Their  great  value 
is  readily  conceded.  If  they  constituted  all 
that  could  be  included  in  modern  education, 
they  would  still  be  worth  preserving  and 
fostering.  Under  such  ideals  were  educated 
some  of  the  greatest  men  whose  labors  have 
advanced  physical  science,  such  as  Newton, 
Huyghens  and  Laplace.  The  craving  of 
humanity  for  intellectual  exercise  without 
reference  to  bread  winning  is  as  natural  as 
the  craving  for  food,  or  bodily  activity,  or 
companionship,  the  love  of  home,  of  family, 
or  of  country.  The  love  of  literature,  of 
art,  of  science  for  its  own  sake,  is  conspicu- 


ously worthy  of  all  commendation  and  en- 
couragement. To  know  the  best  that  has 
been  thought  and  spoken  and  written,  to 
appreciate  the  noblest  and  purest  that  the 
painter's  brush  has  left  upon  canvas,  to  be 
capable  of  taking  in  the  ideas  and  complex 
emotions  that  are  conveyed  in  song  and 
symphony,  to  apprehend  the  order  and  har- 
mony that  pervades  a  universe  that  is  con- 
tinually undergoing  evolution  in  accordance 
with  law — these  are  objects  well  worthy  of 
our  best  efforts,  irrespective  of  the  remuner- 
ation that  can  be  expressed  in  money  or 
material  power. 

But  the  culture  so  eminently  worthy  of 
our  seeking  is  not  all  that  the  world  is 
justified  in  holding  to  be  valuable.  Why 
should  such  training  be  given  in  youth? 
It  is  not  merely  because  the  young  are  non- 
producers  in  society,  but  because  they  are 
more  capable  of  modification  than  after 
maturity  is  reached.  That  the  education 
to  be  given  in  youth  should  be  a  prepara- 
tion for  manhood  is  an  idea  that  does  not 
seem  to  have  been  well  grasped  by  the  edu- 
cators in  ancient  or  even  comparatively 
recent  times.  Education  was  long  reserved 
for  the  priesthood,  rather  than  for  the  man- 
hood of  the  people.  Its  underlying  idea 
was  the  preservation  of  scholastic  authority 
rather  than  the  development  of  intellectual 
independence  and  moral  power.  It  was  in- 
tended to  be  a  luxury  for  the  few,  while  the 
masses  were  expected  to  keep  on  toiling  in 
ignorance  as  had  been  done  throughout  un- 
told centuries.  The  education  of  the  Eng- 
lish universities,  even  of  this  year  1900, 
is  essentially  aristocratic.  Great  stress  is 
laid  upon  certain  subjects,  not  because  they 
afford  the  best  culture,  but  because  they 
are  traditionally  genteel,  not  because  they 
confer  power,  but  because  they  have  long 
been  fostered  by  the  nobility.  Even  the 
army,  officered  by  aristocrats  who  substi- 
tuted gentility  for  military  knowledge,  has 
been  this  winter  betraying  its  organic  weak- 
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ness  in  South  Africa  ;  and  the  liberally 
educated  English  have  yet  (February  14, 
1900)  to  herald  their  first  victory  over  the 
despised  Boers,  after  four  months  of  disas- 
trous grappling.  They  will  in  time  be  vic- 
torious, but  not  by  the  application  of  what 
they  have  been  taught  through  genteel  tra- 
ditions. 

The  educational  system  of  a  country 
should  be  adjusted  to  the  needs  of  the  ma- 
jority of  its  people,  and  not  be  controlled 
by  the  nobility,  whether  this  term  be  ap- 
plied to  the  aristocracy  of  inherited  rank, 
as  in  England,  or  of  wealth,  as  in  America. 
As  soon  as  the  question  of  educational 
values  arises,  therefore,  we  must  ask  our- 
selves, with  candor  and  with  utter  disre- 
gard of  genteel  traditions,  what  kinds  of 
knowledge  are  best  fitted  to  develop  mental, 
moral,  and  material  power  in  our  young 
men,  recognizing  the  conditions  of  civiliza- 
tion as  they  exist  to-day  in  the  most  pros- 
perous parts  of  America.  We  are  not  to 
decry  liberal  culture;  but  we  are  abund- 
antly justified  in  criticising  the  traditional 
limitations  which  have  restricted  the  name 
of  liberal  culture  quite  arbitrarily  to  a  cer- 
tain group  of  studies.  What  is  the  ground 
upon  which  these  studies  have  been  called 
liberal  ?  It  is  that  they  are  now,  and  have 
long  been,  genteel ;  that  they  do  not  aim 
to  help  their  votaries  to  make  money  ; 
that  their  object  is  to  produce  such  intel- 
lectual and  social  polish  as  money  can  not 
buy ;  that  the  stored-up  capital  which  they 
represent  must  not  yield  interest  in  money, 
but  only  in  culture ;  it  must  be  totally  in- 
dependent of  all  commercial  values! 

This  ideal  was  almost  completely  fulfilled 
during  the  many  centuries  of  its  dominance 
up  to  the  nineteenth  century.  But  com- 
merce is  stronger  than  an  ideal.  Is  literary 
culture  to-day  without  its  pecuniary  re- 
wards ?  Is  fine  art  practiced  purely  for  the 
purpose  of  expressing  the  beautiful?  So 
far  as  activity  is  expended  for  the  cultiva- 


tion of  the  true,  the  beautiful,  and  the 
good,  the  culture  is  liberal.  So  soon  as  the 
results  of  such  activity  cease  to  be  given 
freely  to  the  world,  and  become  devoted  to 
the  acquisition  of  money,  the  name  liberal 
ceases  to  be  applicable.  There  are  hun- 
dreds of  men  and  women  whose  interests  in 
college  were  concentrated  upon  literature, 
classics  and  history,  and  who  apply  the  re- 
sults of  the  mental  discipline  thus  acquired, 
and  the  knowledge  thus  stored  up,  directly 
to  the  money -making  business  of  writing 
novels.  There  are  thousands  more  who  are 
well  paid  for  contributing  to  the  newspapers 
such  fiction  as  is  euphemistically  called 
news.  All  of  it  is  called  literary  work,  and 
the  writers  receive  the  credit  of  dwelling  in 
an  atmosphere  of  liberal  culture.  Fortunes 
have  been  made  by  judicious  response  to 
the  popular  demand  for  light  literature,  and 
the  liberal  culture  disseminated  is  directly 
proportional  to  the  liberal  payment  laid 
down  in  silver  and  gold.  On  the  other 
hand  there  is  an  increasing  number  of  young 
men  who  annually  come  forth  from  Ameri- 
can universities,  and  yet  more  from  German 
universities,  whose  time  has  been  devoted 
to  studies  that  by  contrast  are  called  scien- 
tific. They  spend  time  and  labor  in  the 
pursuit  of  science  for  its  own  sake.  The 
results  of  their  investigations  are  published 
in  journals  for  which  the  general  public  has 
no  use  ;  and  they  receive  no  compensation 
for  such  contributions  except  the  satisfac- 
tion of  making  themselves  and  their  work 
known  to  the  so-called  scientific  world. 
Their  inquiries  relate  to  subjects  which  have 
no  commercial  importance,  and  their  object 
is  without  pay  to  enlarge  the  boundaries  of 
human  knowledge.  Their  stimulus  is  the 
pleasure  of  discovery,  of  investigation,  of 
successful  intellectual  activity.  The  recog- 
nition they  receive  is  such  as  money  cannol 
possibly  buy. 

Nor  have  these  scientific  investigators 
been  confined  to  the  present  century.   New- 
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ton's  Principia  marked  an  epoch  in  science. 
It  broaght  no  money  to  its  aathor,  though 
succeeding  generations  have  built  upon 
it  the  remunerative  science  of  navigation. 
Huyghens,  Young,  and  Fresnel  established 
the  wave  theory  of  light,  the  foundation  of 
the  now  useful  science  of  optics.  They 
gave  the  products  of  their  labor  freely  to 
the  world,  living  economically,  and  dying 
with  very  small  possessions.  Oauss  and 
Weber  established  the  modern  science  of 
magnetism,  while  Volta,  Oerstedt,  Ampere, 
Ohm,  Faraday,  Henry, and  Maxwell  worked 
together  and  in  succession  to  make  elec- 
tricity an  exact  science.  They  received  no 
pecuniary  rewards,  but  we  to-day  are  reap- 
ing the  fruits  of  their  labors  in  the  electrical 
industries  that  afford  employment  to  a 
million  of  men  and  absorb  hundreds  of 
millions  of  capital.  Shall  we  declare  that 
these  original  investigators,  these  men  of 
genius,  were  not  representatives  of  liberal 
culture,  merely  because  the  subjects  upon 
which  their  brain  power  was  expended 
happened  not  to  relate  to  literature,  or  lin- 
guistics, or  art,  or  history  ?  Some  of  these 
much  decried  scientific  men,  such  as  Tyn- 
daU,  Huxley,  and  Darwin  proved  them- 
selves to  be  adepts  in  the  art  of  writing 
clear  and  forcible  English.  Were  they  de- 
void of  culture?  Tyndall  knew  little  of 
Latin  and  nothing  of  Greek,  but  in  the 
battle  where  tradition  was  arrayed  against 
truth  he  displayed  such  culture  and  such 
vigor  as  to  make  him  a  match  for  more 
than  one  classically  educated  bishop. 

The  attempt  to  establish  a  line  of  division 
between  science  and  liberal  culture  is  an 
anachronism.  We  have  outgrown  the  au- 
thority of  our  fathers  who  accepted  the  ex- 
clusive gentility  of  a  certain  group  of  studies 
and  shrugged  their  shoulders  at  the  young 
parvenue  whom  they  called  science.  Let 
me  here  express  my  sympathy  with  the 
protest  directed  against  the  abuse  of  this 
comprehensive  word,  science.    If  the  mean- 


ing of  a  word  is  determined  by  etymology, 
science  merely  means  knowledge.  It  makes 
no  difference  whether  the  subject  be  chem- 
istry, physics,  economics,  or  philosophy ;  if 
the  knowledge  be  definite,  consistent  and 
organized,  it  is  science.  If  it  be  vague,  if 
mere  fancy  is  accepted  as  a  substitute  for 
fact,  if  dogma  is  balanced  against  demonstra- 
tion, it  is  not  science,  it  is  not  knowledge, 
though  it  may  be  brilliant  imagination.  But 
the  meanings  popularly  attached  to  words 
are  not  determined  by  etymology.  Whether 
rightly  or  wrongly,  the  word  science  has  be- 
come restricted  by  tacit  popular  agreement 
to  our  knowledge  of  things  in  contrast  with 
our  knowledge  of  words  or  our  speculations 
about  ideals.  When  we  appeal  to  nature 
our  conclusions  need  verification  before  final 
acceptance.  Those  methods  of  investiga- 
tion which  imply  verification  are  conven- 
tionally called  scientific.  If  they  become 
successfully  applied  to  any  subject  what- 
ever, the  knowledge  thus  acquired  becomes 
scientific. 

Thanks  to  the  scientific  spirit  that  has 
leavened  all  modern  institutions  of  learn- 
ing, the  scientific  method  is  now  increas- 
ingly applied  to  subjects  which  were  form- 
erly bound  down  by  the  shackles  of  tradition. 
It  has  raised  to  a  high  and  dignified  level 
subjects  which  were  not  recognized  a  gener- 
ation ago  as  having  any  place  in  a  liberal 
education.  Prominent  among  these  new 
sciences,  these  new  elements  of  liberal  cul- 
ture, are  political  science  and  economics, 
equal  in  importance  with  physics  and 
chemistry,  even  if  they  do  not  call  for 
laboratory  work.  These  new  sister  sciences 
may  not  be  so  traditionally  genteel  as  the 
prim  old  sisters  called  classics  and  mathe- 
matics, but  they  are  fresh,  smiling  and  ap- 
parently quite  irresistible. 

The  extent  to  which  the  old  and  tradi- 
tional culture  studies  are  giving  place  to 
modern  and  equally  liberal  culture  studies 
is  well  shown  by  reference  to  last  year's 
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Btatistics  at  Tale  TJniveraity,  an  institation 
which  was  long  one  of  the  strongholds  of 
conservatism.  In  all  the  higher  educa- 
tional institutions  of  the  present  day  more 
or  less  liberty  is  accorded  the  student  to 
elect  at  least  some  of  the  studies  to  which 
his  time  is  to  be  devoted.  The  most  pop- 
ular subject  at  Yale  last  year  was  political 
economy,  which  was  elected  by  957  stu- 
dents. History  was  elected  by  822,  Eng- 
lish by  529,  philosophy  by  398,  modern 
languages  by  266,  classics,  including  both 
Latin  and  Greek  by  172,  and  mathematics 
by  37.  Under  the  head  of  natural  science, 
including  astronomy,  physics,  chemistry, 
geology  and  biology,  the  number  of  elec- 
tions was  257.  This  certainly  does  not  look 
as  if  the  representatives  of  science,  using 
this  term  in  its  conventional  sense,  are  in 
a  position  to  smile,  either  contemptuously 
or  patronizingly,  upon  the  devotees  to  so- 
called  liberal  culture. 

The  object  of  education  is  to  make  each 
one  of  us  as  nearly  perfect  a  human  being 
as  he  is  capable  of  becoming.  The  great 
majority  of  those  who  begin  to  receive 
an  education  are  restricted  to  elementary 
work.  The  determination  of  educational 
values  depends  in  every  case  upon  indi- 
vidual needs.  Good  mental  discipline  can 
be  acquired  by  the  systematic  and  earnest 
study  of  any  subject  whatever  if  the  stu- 
dent has  a  living  conviction  of  its  impor- 
tance, and  the  teacher  has  brains,  enthu- 
siasm, and  skill.  Any  subject  may  be 
made  a  means  of  liberal  culture  if  both 
teacher  and  student  are  stimulated  by  the 
love  of  knowledge.  The  law  school,  the 
medical  school,  the  technological  school  are 
as  necessary  for  the  higher  grades  of  pro- 
fessional culture  as  the  college  is  for  general 
culture.  The  student  is  not  harmed  but 
healthfully  stimulated  by  his  recognition  of 
the  vital  importance  to  himself  of  what  is 
drawing  forth  his  best  efforts.  Let  us 
welcome  every  new  opportunity    that  is 


given  our  young  men  to  adapt  themselves 
to  the  requirements  of  modem  life.  No 
amount  of  declamation  or  invective  can 
displace  physical  science  from  its  present 
high  position.  Those  of  us  who  are  de- 
voted to  science  are  willing  and  glad  to 
clasp  hands  with  all  who  are  ready  to  go 
with  us  onward  and  upward. 

No  classification  of  educational  valaee 
has  been  given  that  is  superior  to  that  that 
was  expressed  about  forty  years  ago  by  one 
of  the  greatest  of  modern  thinkers,  Herbert 
Spencer.  In  the  order  of  their  relative 
importance  the  leading  kinds  of  activity 
which  constitute  human  life  are  grouped  as 
follows : 

1.  Those  which  directly  minister  to  self- 
preservation. 

2.  Those  which,  by  securing  the  neces- 
saries of  life,  indirectly  minister  to  self- 
preservation. 

3.  Those  which  have  for  their  object  the 
rearing  and  training  of  the  young. 

4.  Those  which  are  involved  in  the  main- 
tenance of  proper  social  and  political  rela- 
tions. 

5.  Those  which  make  up  the  leisure  part 
of  life,  devoted  to  the  gratification  of  the 
tastes  and  feelings. 

The  best  education  is  the  best  prepara- 
tion for  all  of  these  activities,  its  aim  being 
to  maintain  a  due  proportion  between  the 
degrees  of  preparation  in  each.  The  order 
of  relative  importance  is  obviously  the  in- 
verse of  the  order  of  diversity  and  com- 
plexity. It  is  not  surprising  therefore  that 
up  to  a  very  recent  time  the  work  of  educa- 
tors has  been  confined  chiefly  to  the  last 
one  of  the  groups  of  activities  enumerated 
by  Spencer.  But  in  spite  of  educational  tra- 
ditions the  world  has  lately  been  demanding 
attention  to  the  other  groups,  and  modem 
science  as  taught  in  our  foremost  universi- 
ties and  technical  schools  is  the  response  to 
that  demand.  Mr.  Spencer  considers  the 
educational  needs  implied  for  the  best  exer- 
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eise  of  all  these  activities  ;  and  in  answer 
to  the  question — What  knowledge  is  most 
worth? — the  answer  is  Science. 

"For  direct  self-preservation,  or  the 
maintenance  of  life  and  health,  the  all  im- 
portant knowledge  is — science.  For  that 
indirect  self-preservation  which  we  call 
gaining  a  livelihood,  the  knowledge  of 
greatest  valne  is — science.  For  the  due  dis- 
chai^e  of  parental  functions,  the  proper 
guidance  is  to  be  found  only  in — science. 
For  that  interpretation  of  national  life, 
past  and  present,  without  which  the  citizen 
cannot  rightly  regulate  his  conduct,  the  in- 
dispensable key  is — science." — economics 
and  political  science.  '^  For  the  most  per- 
fect production  and  highest  enjoyment  of 
art  in  all  its  forms  the  needful  preparation 
is  still — science.  And  for  purposes  of  dis- 
cipline, intellectual,  moral,  religious,  the 
most  efficient  study  is  still — science." 

It  is  not  to  be  expected  that  these  con- 
clusions will  be  accepted  by  all  to  whom 
they  are  addressed.  I  should  be  the  last  to 
d«cry  the  importance  of  language  study,  of 
history,  art,  and  philosophy.  I  emphatic- 
ally emphasize  the  importance  of  national 
education  in  economics  and  political  science. 
We  are  sadly  in  need  of  better  political 
teachers  than  a  majority  of  those  who  dur- 
ing the  last  few  years  have  been  the  leaders 
in  American  politics.  But  I  protest  against 
the  implication  that  liberal  culture  is  suf- 
fering at  the  hands  of  either  the  active 
workers  or  the  leading  teachers  in  science. 
So  long  as  human  needs  and  human  tastes 
are  diversified  must  there  be  corresponding 
diversity  in  education.  Let  each  of  us  rec- 
ognize what  is  good  in  our  neighbor,  let  us 
cheerfully  and  cordially  acknowledge  the 
value  of  his  contribution  to  human  welfare. 
Let  us  remember  that  there  are  others  be- 
sides scientific  men  who  are  progressive, 
and  that  the  boundaries  of  knowledge  are 
without  limit. 

Within  the  present  century  one  of  the 


greatest  mathematicians  and  astronomers 
that  the  world  has  ever  known,  Laplace, 
lay  on  his  dying  bed  in  Paris.  His  last 
words  were :  "  Ce  que  nous  savons  est  pen 
de  chofles ;  ce  que  nous  ignorons  est  im- 
mense." It  takes  a  philosopher  to  recog- 
nize the  immensity  of  his  own  ignorance. 
If  Laplace  could  use  those  words  as  he  fell 
asleep,  why  can  we  not  at  least  follow  him 
and  remain  at  peace  with  each  other  while 
striving  to  do  our  share  in  increasing  human 
knowledge?  Linguist  and  engineer,  his- 
torian and  chemist,  economist  and  physicist, 
metaphysician  and  mathematician,  our  aims 
radiate  from  a  common  center ;  but  friendly 
and  faithful  as  we  may  be  to  each  other,  our 
ignorance  will  still  continue  to  be  immense. 

W.  Lb  Contb  Stevens. 


PICTURES    PRODUCED    ON    PHOTOORAPHIC 
PLATES  IN  THE  DARK* 

I  THINK  I  may  fairly  assume  that  every 
one  in  this  theater  has  had  his  photograph 
taken,  and  consequently  must  have  some 
idea  of  the  nature  of  the  process  employed. 
I  have,  therefore,  only  to  add,  with  regard 
to  what  is  not  visible  in  the  process  of  tak- 
ing the  picture,  that  the  photographic  plate 
is  a  piece  of  glass  or  such  like  body,  coated 
on  one  side  by  an  adhesive  paste  which  is 
acted  on  by  light,  and  acted  on  in  a  very 
remarkable  manner.  No  visible  change  is 
produced,  and  the  picture  might  remain 
latent  for  years,  but  place  this  acted- on 
plate  in  a  solution,  of,  say  pyrogallol,  and 
the  picture  appears.  The  subsequent  treat- 
ment of  the  plate  with  sodium  hyposulphite 
is  for  another  purpose,  simply  to  prevent 
the  continuance  of  the  action  when  the 
plate  is  brought  into  the  light.  Now,  what 
I  purpose  demonstrating  to  you  to-night  is 
that  there  are  other  ways  of  producing  pic- 
tures on  photographic  plates  than  by  acting 
on  them  by  light,  and  that  by  these  other 

^Address  before  the  Royal  Institution  of  Great 
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means  a  latent  pictare  is  formed,  which  is 
rendered  visible  in  precisely  the  same  way 
as  the  light  pictures  are. 

The  substances  which  produce  on  a  pho- 
tographic plate  these  results  so  strongly  re- 
sembling those  produced  by  light,  are,  some 
of  them,  metallic,  while  others  are  of  vege- 
table origin.  At  first  it  seemed  very  re- 
markable that  bodies  so  different  in  charac- 
ter should  act  in  the  same  way  on  the 
photographic  plate.  The  following  metals — 
magnesium,  cadmium,  zinc,  nickel,  alumin- 
ium, lead,  bismuth,  tin,  cobalt,  antimony — 
are  all  capable  of  acting  on  a  photographic 
plate.  Magnesium  most  strongly,  antimony 
but  feebly,  and  other  metals  can  also  act  in 
the  same  way,  but  only  to  a  very  slight  ex- 
tent. The  action  in  general  is  much  slower 
than  that  of  light,  but  under  favorable  con- 
ditions a  picture  may  be  produced  in  two 
or  three  seconds. 

Zinc  is  nearly  as  active  as  magnesium  or 
cadmium,  and  is  the  most  convenient  metal 
to  experiment  with.  In  its  ordinary  dull 
state  it  is  without  the  power  of  acting  on  a 
photographic  plate,  but  scratch  it  or  scrape 
it,  and  it  is  easy  to  prove  that  the  bright 
metal  is  active.  I  would  say  that  all  the 
pictures  which  I  have  to  show  you,  by  means 
of  the  lantern,  are  produced  by  the  direct 
action  of  the  metal,  or  whatever  the  active 
body  may  be,  on  the  photographic  plate, 
and  that  they  have  not  been  intensified  or 
touched  up  in  any  way.  This  first  slide  is 
the  picture  given  by  a  piece  of  ordinary  zinc 
which  has  been  rubbed  with  some  coarse 
sand- paper,  and  you  see  the  picture  of  every 
scratch.  Here  is  a  piece  of  dull  zinc  on 
which  some  circles  have  been  turned.  It 
was  exposed  to  the  photographic  plate  for 
four  hours  at  a  temperature  of  55^C.  In  the 
other  cases,  which  are  on  a  larger  scale,  a 
zinc  stencil  was  polished  and  laid  upon  a 
photographic  plate,  and  you  see  where  the 
zinc  was  in  contact  with  the  plate  much 
action   has  occurred.     In  another  case  a 


bright  zinc  plate  was  used,  and  a  Japanese 
stencil  interposed  between  it  and  the  photo- 
graphic plate,  and  a  very  strong  and  sharp 
picture  is  the  result.  The  time  required  to 
produce  these  zinc  pictures  varies  very  much 
with  the  temperature.  At  ordinary  temper- 
ature the  exposure  would  have  to  be  for  about 
two  days,  but  if  the  temperature  was,  say, 
55^C.,  then  half  to  three-quarters  of  an  hoar 
might  be  sufficient.  Temperatures  higher 
than  this  cannot  be  used  except  for  very 
short  times,  as  the  photographic  plate  would 
be  damaged.  Contact  between  the  zinc  and 
photographic  plate  is  not  necessary,  as  the 
action  readily  takes  place  through  consider- 
able distances.  Obviously,  however,  as  yon 
increase  the  distance  between  object  and 
plate,  so  you  decrease  the  sharpness  of  the 
picture,  as  is  shown  by  the  following  pic- 
tures, which  were  taken  respectively  at  a 
distance  of  1  mm.  and  3  mm.  from  the 
scratched  zinc  surface.  The  appearance  of 
the  surfaces  of  different  metals  varies,  and 
the  following  slides  show  the  surface  of  a 
plate  of  bismuth,  a  plate  of  lead  and  one  of 
aluminium.  On  the  next  slide  are  the  pic- 
tures produced  by  similar  pieces  of  pure 
nickel  and  cobalt,  and  it  clearly  shows  how 
much  more  active  in  this  way  nickel  is  than 
cobalt.  Many  alloys,  such  as  pewter,  fusible 
metal,  brass,  etc.,  are  active  bodies,  and  in 
the  case  of  brass  the  amount  of  action  which 
occurs  is  determined  by  the  amount  of  zinc 
present.  Thus  you  will  see  that  a  brass 
with  30  per  cent,  of  zinc  produces  hardly 
any  action  on  the  photographic  plate,  bn( 
when  60  per  cent,  of  zinc  is  present  there 
is  a  fairly  dark  picture,  and  when  as  much 
as  70  per  cent,  is  present  a  still  darker  pic- 
ture is  produced. 

The  second  class  of  bodies  which  act 
in  the  same  way  on  a  photographic  plate 
are  organic  substances,  and  belong  essen- 
tially to  the  groups  of  bodies  known  as  ter- 
penes.  In  trying  to  stop  the  action  of 
metallic  zinc,  which  I  thought  at  the  time 
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might  arise  from  vapor  ^ven  off  by  the 
mf;tal,  copal  varnish  was  osed,  bat  in  place 
of  stopping  the  action  it  was  foond  to  in- 
crease it,  and  this  increase  of  activity  was 
traced  to  the  tnrpentine  contained  in  the 
vamiah.      Tn  n-TnAritnAnfliKr  loit.h  linnidn  it 


recognize  as  the  pictare  of  a  peacock's 
feather.  There  is  much  intereat  in  these 
pictnres  of  feathers,  as  they  disbingQish  the 
brilliant  interference  colors  from  those  pro- 
duced by  certain  pigments;  the  beautifnl 
blue  in  the  eye  of  the  peacock's  feather  is 
without  action  on  the  photographic  plate. 
Batterfliee'  wings,  at  least  some  of  them, 
will  draw,  as  you  see,  their  own  pictures. 
Xiinseed  oil,  which  is  a  constituent  of  all 
printing  ink,  makes  it  an  active  body,  and 
it  cau,  like  the  zinc  and  other  active  bodies, 
act  through  considerable  distances.  In  the 
picture  before  yon  the  ink  was  at  a  distance 
of  one  inch  from  the  plate,  and  the  next 
slide  shows  what  a  remarkably  clear  and 
dark  picture  ordinary  printing  can  produce. 
As  the  composition  of  printing  ink  varies  so 
does  its  activity,  and  here  are  pieces  of 
three  different  newspapers  which  have  acted 
under  the  same  conditions  on  the  same 
plate,  and  yon  see  how  different  the  pic- 
tures are  in  intensity.  Printed  pictures,  of 
coarse,  act  in  the  same  way^ — here  is  a  like- 
ness of  Sir  H.  Tate  taken  from  '  The  Year's 
Art. '  The  pictures  and  printing  in  Punch 
always  print  well ;  so  does  the  yellow  ticket 
for  the  Friday  evening  lectares  at  the  Royal 
Institution ;  also  the  rude  trade-mark  on 
Wills's  tobacco,  and  it  is  of  interest  because 
the  red  pigment  produces  a  very  clear  pic- 
ture, but  the  blue  printing  is  without  action 
on  the  plate. 

An  interesting  and  important  peculiarity 
of  all  these  actions  is  that  it  is  able  to 
pass  through  certain  media ;  for  instance, 
through  a  thin  sheet  of  gelatin.  Here  are 
two  plates  of  zinc;  both  have  been  scratched 
by  sand-paper ;  one  is  laid  directly  on  the 
photographic  plate,  and  the  other  one  has 
a  sheet  of  gelatin,  its  color  is  of  no  note, 
laid  between  it  and  the  sensitive  plate  ;  the 
picture  in  this  case  is,  of  course,  not  so 
sharp  as  when  no  gelatin  is  present,  bat  it 
is  a  good  and  clear  likeness  of  the  scratches. 

Celluloid  is  also  a  body  which  allows  the 
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action  to  pass  through  it,  as  is  seen  in  this 
picture  of  a  piece  of  perforated  zinc,  a  pic- 
ture which  was  produced  at  ordinary  tem- 
peratures. Gold-beaters'  skin,  albumen, 
collodion,  gutta-percha,  are  also  bodies 
which  are  transparent  to  the  action  of  the 
zinc  and  the  other  active  bodies.  On  the 
other  hand,  many  bodies  do  not  allow  the 
transmission  of  the  action  through  them  ; 
for  instance  parafiBn  does  not,  and  among 
common  substances  writing-ink  does  not,  as 
is  easily  shown  by  placing  ordinary  paper 
with  writing  on  it  between  the  active  body 
and  the  photographic  plate.  The  active 
body  may  conveniently  be  either  a  plate  of 
zinc  or  a  card  painted  with  copal  varnish 
and  allowed  to  dry,  or  a  dish  of  drying  oil. 
The  picture  of  an  ordinarily  directed  en- 
velope shows  this  opacity  of  ink  well.  It 
is  a  property  long  retained  by  the  ink,  as 
this  picture  of  the  direction  of  a  letter,  writ- 
ten in  1801,  shows;  also  this  letter  of  Dr. 
Priestley's,  dated  1795;  and  here  is  also 
some  very  faded  writing  of  1810,  which 
still  gives  a  very  good  and  clear  picture. 
Even  if  the  writing  be  on  parchment,  the 
action  passes  through  the  parchment,  but 
not  through  the  ink,  and  hence  a  picture  is 
formed. 

With  bodies  which  are  porous,  such  as 
most  papers,  for  instance,  the  action  passes 
gradually  through  the  interstices,  and  im- 
presses the  plate  with  a  picture  of  the  gen- 
eral structure  of  the  intervening  substance. 
For  instance,  the  following  pictures  show 
the  structure  and  the  water*  mark  of  certain 
old  and  modern  writing-papers.  Some 
modern  writing-papers  are,  however,  quite 
opaque ;  but  usually  paper  allows  the  action 
to  take  place  through  it,  and  combining 
this  fact  with  the  fact  of  strong  activity  of 
the  printing-ink,  the  apparently  confused 
appearance  produced  on  obtaining  a  picture 
from  paper  with  printing  on  both  sides  is 
accounted  for,  as  the  printing  on  the  side 
away  from  the  photographic  plate,  as  well 


as  that  next  to  it, "prints  through  the  paper, 
and  is,  of  course,  reversed. 

I  hope  I  have  now  given  you  a  dear  idea 
how  a  picture  can  be  produced  on  a  photo- 
graphic plate  in  the  dark,  and  the  general 
character  and  appearance  of  such  pictures. 
I  now  pass  on  to  the  important  question  of 
how  they  are  produced.  Moser  suggested 
fifty  years  ago  that  there  was  '  dark  light,' 
which  gave  rise  to  pictures  on  polished  me- 
tallic plates,  and  lately  it  was  suggested 
that  pictures  were  produced  by  vapor  given 
off  by  the  metals  themselves ;  the  explana- 
tion, however,  which  I  have  to  offer  you  is, 
I  think,  simpler  than  either  of  these  views, 
for  I  believe  that  the  action  on  the  photo- 
graphic plate  is  due  to  the  formation  of  a 
well-known  chemical  compound,  hydrogen 
peroxide,  which  undergoing  decomposition 
acts  upon  the  plate  and  is  the  immediate 
cause  of  the  pictures  formed.  The  compli- 
cated changes  which  take  place  on  the  sen- 
sitive plate  I  have  nothing  to  say  about  on 
the  present  occasion,  but  I  desire  to  con- 
vince you,  that  this  body,  hydrogen  perox- 
ide, is  the  direct  cause  of  these  pictures  pro- 
duced in  the  dark.  Indirect  proof  has  to 
be  resorted  to.  Water  cannot  be  entirely 
excluded,  for  an  absolutely  dry  photo- 
graphic plate  would  probably  be  perfectly 
inactive,  and  as  long  as  water  is  present 
peroxide  of  hydrogen  may  be  there  also. 
But  what  are  the  conditions  under  which 
these  pictures  are  formed?  Only  certain 
metals  are  capable  of  producing  them.  This 
list  of  active  metals  which  I  have  men- 
tioned to  you  was  determined  solely  by  ex- 
periment, and  when  completed  it  was  not 
evident  what  common  property  bound  them 
together.  Now,  however,  the  explanation 
has  come  for  these  are  the  very  metals 
which  most  readily  cause,  when  exposed 
to  air  and  moisture,  the  formation  of  this 
body  peroxide  of  hydrogen.  Schonbein 
showed  Ibis  long  ago  as  1860  that  when  zinc 
turnings  were  shaken  up  in  a  bottle  with  a 
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little  water  hydrogen  peroxide  wa8  formed, 
and  the  delicate  tests  which  we  now  know 
for  this  body  show  that  all  the  metals  I 
named  to  you  not  only  can  in  the  presence 
of  moisture  produce  it,  but  that  their  power 
of  doing  so  follows  the  same  order  as  their 
power  of  acting  on  a  photographic  plate. 
Again,  what  happened  with  regard  to  the 
organic  bodies  which  act  on  the  photo- 
graphic plates  ?  I  have  already  mentioned 
that  in  experimenting  with  the  metals  it 
was  accidentally  observed  that  copal  var- 
nish was  an  active  substance  producing  a 
picture  like  that  produced  by  zinc,  and 
that  the  action  was  traced  to  the  turpentine 
present ;  again  a  process  very  much  like 
groping  in  the  dark  had  to  be  carried  on  in 
order  to  determine  which  were  active  and 
which  inactive  organic  bodies,  and  the  re- 
sult obtained  was  that  the  active  substances 
essentially  belonged  to  the  class  of  bodies 
known  to  chemists  as  terpenes.  Kow  a 
most  characteristic  property  of  this  class  of 
bodies  is  that  in  presence  of  moisture  and 
air  they  cause  the  formation  of  hydrogen 
peroxide,  so  that  whether  a  metal  or  an  or- 
ganic body  be  used  to  produce  a  picture,  it 
is  in  both  cases  a  body  capable,  under  the 
circumstances,  of  causing  the  formation  of 
hydrogen  peroxide.  Passing  now  to  ex- 
perimental facts,  which  confirm  this  view 
of  the  action  on  sensitive  plates,  I  may  at 
once  say  that  every  result  obtained  by  a 
metal  or  by  an  organic  body  can  be  exactly 
imitated  by  using  the  peroxide  itself.  It  is 
a  body  now  made  in  considerable  quantity, 
and  sold  in  solution  in  water.  Even  when 
in  a  very  dilute  condition  it  is  extremely 
active.  One  part  of  the  peroxide  diluted 
with  a  million  parts  of  water  is  capable 
of  giving  a  picture.  It  can,  of  course,  be 
used  in  the  glass  dishes  like  any  other 
liquid,  but  it  is  often  convenient  not  to 
have  so  much  water  present ;  and  then  it  is 
best  to  take  white  blotting  paper,  wet  it  in 
the  solution  of  the  peroxide,  and  let  it  dry 


in  the  air.  The  paper  remains  active  for 
about  twenty-four  hours  ;  or,  what  is  still 
better,  take  ordinary  plaster  of  Paris,  wet 
it  with  the  peroxide  solution,  and  let  it  set 
'in  a  mould'  so  as  to  get  a  slab  of  it. 
This  slab  increases  iii  activity  for  the  first 
day  or  two  after  making,  and  retains  its 
activity  for  a  fortnight  or  more.  Buch  a 
slab  will  give  a  good  and  dark  picture  in 
three  or  four  seconds. 

To  show  how  similar  the  pictures  pro- 
duced by  the  peroxide  and  those  by  zinc 
are,  pictures  of  a  Japanese  paper  stencil, 
which  had  been  paraffined  to  make  it  quite 
opaque,  have  been  made  by  both  processes, 
and  are  shown  with  other  instances  in 
which  turpentine  wa«  used  in  the  following 
slides.  It  is  also  very  easy  to  obtain  good 
pictures  with  the  peroxide  alone  of  the 
structure  of  paper,  etc. ;  see,  for  instance, 
this  one  of  a  five-pound  note  and  these  of 
lace.  Again,  the  strict  similarity  between 
the  action  of  the  peroxide  and  that  of  the 
metals  and  organic  bodies  is  further  shown 
by  the  fact  that  its  action  passes  through 
the  same  media  as  their  action  does  ;  and 
here  are  good  pictures  formed  by  the  action 
of  the  peroxide  after  passing  through  a 
sheet  of  these  substances.  How  this  sing- 
ular transmission  can  be  explained,  I  have 
treated  of  elsewhere,  and  time  does  not 
allow  of  my  discussing  the  matter  to-night. 

There  are  many  ways  in  which  the 
bright,  active  zinc  surface  can  be  modified. 
Draw  your  finger  across  it,  press  your 
thumb  upon  it,  and  you  stop  its  activity,  as 
is  shown  by  the  picture  it  will  give.  Lay 
a  printed  paper  on  the  zinc,  and  let  the 
contact  continue  for  three-quarters  of  an 
hour,  at  a  temperature  of  55^,  then  bring 
the  zinc  in  contact  with  a  sensitive  plate,  a 
picture  of  the  printing  is  formed,  but  allow 
the  contact  between  the  zinc  and  printing 
to  continue  for  eighteen  hours  at  the  same 
temperature,  and  the  picture  then  given  by 
the  zinc  is  the  reverse  of  the  former  one. 
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Where  the  ink  has  been  is  now  less  active 
than  the  rest  of  the  plate.  Here  are  slides 
which  show  these  positive  and  negative 
pictures.  Another  way  of  modifying  the 
zinc  surface  is  interesting.  You  have  seen 
that  the  ordinary  zinc  surface  which  has 
been  exposed  to  air  and  moisture  is  quite 
inactive,  but  if  a  bright  piece  of  zinc  be 
immersed  in  water  for  about  twelve  hours, 
the  surface  is  acted  on ;  oxide  of  zinc  is 
formed,  showing  generally  a  curious  pat- 
tern. Now  if  the  plate  be  dried,  it  will  be 
found  that  tJiis  oxide  is  strongly  active,  and 
gives  a  good  picture  of  the  markings  on  the 
zinc.  The  oxide  evidently  holds,  feebly 
combined  or  entangled  in  it,  a  considerable 
quantity  of  the  hydrogen  peroxide,  and  it 
requires  long  drying  or  heating  to  a  higher 
temperature  to  get  rid  of  it.  Also,  if  a  zinc 
plate  be  attacked  by  the  hydrogen  peroxide, 
the  attacked  parts  become  more  active  than 
the  bright  metal.  Thus  place  a  stencil  on  a 
piece  of  bright  zinc,  and  expose  the  plate 
to  the  action  of  an  active  plaster  of  Paris 
slab,  or  to  active  blotting-paper  for  a  short 
time,  then,  on  removing  the  stencil,  the 
zinc  plate  will  give  a  very  good  picture  of 
the  stencil.  Any  inactive  body — for  in- 
stance, a  piece  of  Bristol  board  or  any  or- 
dinary soft  paper — can  be  made  active  by 
exposing  it  above  a  solution  of  peroxide,  or, 
more  slowly,  by  exposing  it  to  a  bright  zinc 
surface.  If,  for  instance,  a  copper  stencil 
be  laid  on  a  piece  of  Bristol  board,  and  a 
slab  of  active  plaster  of  Paris  be  placed  on 
the  stencil  for  a  short  time,  the  Bristol 
board  will  even,  after  it  has  been  removed 
from  the  stencil  for  some  time,  give  a  good 
picture  of  the  stencil.  Drying  oil  and  other 
organic  bodies  may  be  used  in  the  same  way 
to  change  the  paper.  A  curious  case  of  this 
occurred  in  printing  a  colored  advertise- 
ment cut  out  of  a  magazine,  for  there  ap- 
peared printing  in  the  picture  which  was 
not  in  the  original.  This  printing  was  ulti- 
mately traced  to  an  advertisement  on  the 


opposite  page,  which  had  been  in  contact 
with  the  one  which  was  used ;  thus  this 
ghostly  effect  was  produced. 

I  believe,  then,  that  it  is  this  active  body, 
hydrogen  peroxide,  which  enables  us  to 
produce  pictures  on  a  photographic  plate  in 
the  dark.  There  are  many  other  curiooB 
and  interesting  effects  which  it  can  produce, 
and  which  I  should  like  to  have  shown  yoo^ 
had  time  permitted. 

I  would  only  add  that  this  investigation 
has  been  carried  on  in  the  Davy  Faraday 
Laboratory  of  this  Institution. 

William  James  Bubsell. 


DEOENERA  TION  IN  THE  EYES  OF  THE  COLD- 
BLOODED VERTEBRATES  OF  THE  NORTH 
AMERICAN  CA  VES* 

^^  Dbgenebation,"  says  Lankester,  ^'  may 
be  defined  as  the  gradual  change  of  tlie 
structure  in  which  the  organism  becomes 
adapted  to  less  varied  and  less  complex 
conditions  of  life ;  whilst  elaboration  is  a 
gradual  change  of  structure  in  which  the 
organism  becomes  adapted  to  more  and 
more  varied  and  complex  conditions  of 
existence." 

Degeneration  may  affect  the  organism  as 
a  whole  or  some  one  part.  I  propose  to 
speak  not  on  degeneration  in  general  but  to 
give  a  concrete  example  of  the  degeneration 
of  the  parts  of  one  organ. 

The  eyes  of  the  blind  vertebrates  of 
North  America  lend  themselves  to  this 
study  admirably  because  different  ones  have 
reached  different  stages  in  the  process,  so  by 
studying  them  all  we  get  a  series  of  steps 
through  which  the  most  degenerate  has 
passed.  This  enables  us  to  reach  conclusions 

*  Presidential  address  at  the  meeting  of  the  Indiana 
Academy  of  Scienoes,  Dec.  i27,  1899.  The  detailed 
aoconnt  of  the  eyes,  whose  general  features  are  given 
here,  has  in  part  been  published  in  Ronz's  Archiv  f. 
Entwickelungsmechanik,  VIII.,  and  will  in  part  be 
published  in  the  Proceedings  Am.  Mioroeoopioal  So- 
ciety for  1899. 
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that  the  study  of  an  extreme  case  of  de- 
generation would  not  give. 

I  shall  confine  myself  to  the  cave  sala- 
manders and  the  blind  fishes  (Ambly- 
opsidse)  nearly  all  of  which  I  have  visited 
in  their  native  haunts.  The  salamanders 
are  introduced'  to  illuminate  some  dark 
points  in  the  degeneration  of  the  eyes  of 
the  fishes  and  to  emphasize  a  fact  that  is 
forcing  itself  forward  with  increasing  ve- 
hemence, t.  6.,  that  cross-country  conclu- 
sions are  not  warrantable,  that  the  blind 
fishes  form  one  group  and  the  salamanders 
other  groups,  and  that,  however  much  one 
may  help  us  to  understand  the  other,  we 
must  not  expect  too  close  an  agreement 
in  the  steps  of  their  degeneration  under 
similar  conditions. 

There  are  three  cave  salamanders  in 
North  America. 

1.  Spelerpes  maeuUcauda  is  found  gener- 
ally distributed  in  the  caves  of  the  Mis- 
sissippi valley.  It  so  closely  resembles 
Spelerpea  longieauda  that  it  has  not  until 
more  recent  years  been  distinguished  from 
the  latt-er  which  has  an  even  wider  epigaean 
distribution.  There  is  nothing  about  the 
structure  of  this  salamander  that  marks  it  as 
a  cave  species  but  its  habits  are  conclusive. 

2.  Typhloiriton  is  much  more  restricted 
in  its  distribution,  being  confined  to  a  few 
caves  in  southwestern  Missouri.  I  have 
taken  its  larvse  at  the  mouth  of  Rock 
House  cave  in  abundance.  In  the  deeper 
recesses  of  Marble  cave  I  secured  both 
young  and  adult.  This  is  a  cave  species  of 
a  more  pronounced  type.  The  very  habit 
that  accounts  for  the  presence  of  salaman- 
ders in  caves  has  been  retained  by  this  one. 
I  found  some  individuals  hiding  (?)  under 
rocks  and  in  the  aquarium  their  steriotropic 
nature  manifests  itself  by  the  fact  that  they 
crawl  into  glass  tubing,  rubber  tubing  or 
under  wire  screening.  In  the  eye  of  this 
species  we  have  some  of  the  early  steps  in 
the  process  of  degeneration. 


3.  Typhlomolge  has  been  taken  from  a 
surface  well  near  San  Marcos,  Texas,  and 
from  the  artesian  well  of  the  TJ.  S.  Fish 
Commission  which  taps  a  cave  stream 
about  190  feet  from  the  surface.  It  has 
also  been  seen  in  the  underground  stream 
in  Ezel's  cave  near  San  Marcos.  It  was 
also  reported  to  me  from  south  of  San  An- 
tonio, Texas.  This  is  distinctly  and  ex- 
clusively a  cave  species  and  its  eyes  are 
more  degenerate  than  those  of  any  other 
salamander,  including  the  European  Pro- 
teus.* 

The  AmblyopsidsB  are  a  small  family  of 
fresh  water  fishes  and  offer  exceptional  fa- 
cilities for  the  study  of  the  steps  in  the  de- 
generation of  eyes.  There  are  at  least  six 
species  and  we  have  gradations  in  habits 
from  permanent  epigssan  species  to  species 
that  have  for  ages  been  established  in  caves. 

The  species  of  Chologaster  possess  well 
developed  eyes.  One  of  them,  C.  comutusj 
is  found  in  the  coast  streams  of  the  south- 
eastern States;  another,  C  papilliferus,  is 
found  in  some  springs  in  southwestern 
Illinois,  while  the  third,  C  agamzii  lives 
in  the  cave  streams  of  Kentucky  and 
Tennessee. 

The  other  members  of  the  family  are  cave 
species  with  very  degenerate  eyes.  They 
represent  three  genera  which  are  descended 
from  three  epigaean  species.  Amblyopsis, 
the  giant  of  the  race,  which  reaches   135 

*It  may  be  noticed  that  the  eyes  of  the  western 
Typhloiriton  are  more  degenerate  than  those  of  the 
cave  Spel&rpes  of  wider  distribntion.  Further  the 
eyes  of  the  Texan  Typhlomolge  are  more  degener- 
ate than  those  of  the  Missouri  Typhloiriton,  Now 
similarly  the  Missouri  blind  fish  Troglichthya  has 
eyes  in  a  much  more  advanced  state  of  degeneration 
than  the  Ohio  valley  blind  fishes.  It  is  possible  that 
the  explanation  is  to  be  found  in  the  length  of  time 
the  caves  in  these  regions  have  been  habitable.  Dur- 
ing the  glacial  epoch  the  caves  of  the  Ohio  valley  were 
at  or  near  the  northern  limit  of  vegetation.  The 
Missouri  caves,  if  affected  by  glaciation,  must  have 
become  habitable  before  those  of  the  Ohio  valley, 
while  those  of  Texas  were  probably  not  affected  at  all. 
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mm.  in  length,  is  found  in  the  caves  of  the 
Ohio  Valley.  Ihfphliehthys  is  also  found 
in  the  Ohio  Valley  but  chiefly  south  of  the 
Ohio  river.  But  a  single  specimen  has 
been  found  north  of  the  Ohio  and  this 
represents  a  distinct  species.  Trogliekthtfs 
which  is  found  in  the  caves  of  Missouri,  has 
been  in  caves  longer  than  its  relatives  if 
the  degree  of  degeneration  of  its  eyes  is  a 
criterion. 

Before  dealing  with  the  degeneration  of 
the  eye  a  few  words  are  in  order  on  the 
normal  structure  of  the  organ  under  con- 
sideration. 

In  the  normally  developed  eye  we  may 
distinguish  a  variety  of  parts  with  differ- 
ent functions.     These  are : 

A.  Organs  for  protection  like  the  lid  and 
orbits. 

B.  Organs  for  moving  the  eye  to  enable 
it  to  receive  direct  rays  of  light.  In  the 
cold-blooded  vertebrates  these  consist  of 
four  rectus  muscles  and  two  oblique. 

G.  Organs  to  support  tlie  active  struc- 
tures, the  fibrous  or  cartilaginous  sclera. 
D.     The  eye  itself  consistiug  of: 

1.  Parts  for  transmitting  and  focusing 
light ;  the  cornea,  lens  and  vitreous  body. 

2.  Parts  for  receiving  light  and  trans- 
forming it  to  be  transmitted  to  the  brain  ; 
the  retina. 

3.  A  part  for  transmitting  the  converted 
impression  to  the  brain ;  the  optic  nerve. 

Some  of  these  as  the  muscles,  retina  and 
optic  nerve  are  active  while  others,  the  pro- 
tective and  supportiug  organs,  are  passive. 

A.  In  the  Amblyopsidse  the  skin  passes 
directly  over  the  eye  without  forming  a  free 
orbital  rim  or  lid.  The  skin  over  the  eye 
in  Chologaster  is  much  thinner  than  else- 
where and  free  from  pigment.  In  the  other 
species  of  the  family  the  eye  has  been  with- 
drawn from  the  surface.  In  these  it  lies  deep 
beneath  the  skin  and  the  latter  where  it 
passes  over  the  eye,  has  assumed  the  struc- 
ture normal  to  it  in  other  parts  of  the  head. 


In  the  salamanders  we  have  a  perfecl 
gradation  in  the  matter  of  the  eye-lids.  In 
SpeUrpes  a  free  orbital  rim  is  present  in 
every  respect  like  that  found  in  epigaean 
salamanders.  In  Typhhtriton  the  lids  are 
closing  over  the  eye.  The  slit  between  the 
upper  and  lower  lid  is  mucih  shorter  than 
normally  and  the  upper  lid  overlaps  the 
lower.  The  conjunctiva  is  still  noimal. 
The  eye  of  this  species  is  midway  between 
the  normal  salamander  eye  and  that  of 
ISfphlomolge,  in  which  a  slight  thinning  of 
the  skin  is  all  there  is  to  indicate  its  former 
modification  over  the  eye. 

B.  The  muscles  to  change  the  direction 
of  the  eye-ball  show  complete  gradations 
from  perfect  development  to  total  disappear- 
ance. 

In  the  species  of  Chologaster  all  the  mas- 
cles  are  normally  developed.  In  AmU^f- 
opsis  the  muscles  are  unequally  developed, 
but  one  or  more  are  always  present  and  can 
be  traced  from  their  origin  to  the  eye.  In 
Troglichthys,  t%e  distal  halves  of  the  mus- 
cles, the  parts  nearest  the  eye  have  been  re- 
placed by  connective  tissue  fibers,  t.  e.,  a 
tendon  has  replaced  part  of  the  mnscle. 
Here  we  have  a  step  in  advance  in  the  de- 
generation found  in  AmblyopiU  and  no  in- 
stance was  noticed  where  all  the  muscles  of 
any  eye  were  even  developed  in  the  d^^ee 
described.  In  TypMichthya  the  muscles  have 
all  disappeared. 

In  Typhlomolge  the  muscles  have  disap- 
peared ;  in  the  other  salamanders  they  are 
present. 

C.  The  sclera  is  differently  developed  in 
Chologaster,  and  there  4s  but  little  modifica- 
tion in  thfe  species  with  more  degenerate 
eyes  except  that  in  Amblyopsis  and  Trog- 
lichthys,  where  cartilaginous  bands  were  evi- 
dently present  in  the  epigaean  ancestors. 
These  bands  have  persisted  in  a  remarkable 
degree,  being  much  too  large  for  the  minute 
eyes  with  which  they  are  connected.  In 
Troglichthys  they  form  a  hood  over  the  front 


a  to  I.  D[agmnB  of  the  eyes  of  all  tbe  species  of 
the  AmblyopsidK  and  of  Typblomolj^e. 

a  to  e  are  tbe  ejea  of  ChutogailtT  cornufu*,  papUlif- 
enu  and  agamai  diana  to  scale. 

d,  e,  g,  h  and  i  are  drown  ander  the  same  uagaifi- 


d.  The  retina  of  Chologanter  cornutu». 

e.  The  retina  o(  Chologatler  papilliferut. 

f.  Theeyeof  r^pft/omolye^underiowerimagniliootion, 

g.  The  eye  of  Tnjihliehthys  iabUrraaeiii. 
h.  The  eye  of  AnU^gap^W^ptieliu.  \ 
i.  The  eye  of  Trogtiehlhi/a  ramt. 
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of  the  eye,  and  various  projectiODS  and 
angles  in  their  endeavor  to  accommodate 
themselves  to  the  small  stractnre  which 
they  cover. 

This  is  in  striking  contrast  to  the  con- 
ditions in  Typhlotriton,  where  but  a  slight 
nodule  of  cartilage  remains  and  this  is  very 
frequently  absent  in  the  adult,  while  in  the 
larva  of  the  same  species  a  cartilaginous 
band  extends  almost  around  the  equator  of 
the  eye.  The  different  effect  of  degenera- 
tion in  the  Amblyopsidse  and  the  salamand- 
ers could  not  be  more  forcibly  illustrated 
than  by  the  scleral  cartilages.* 

D.  The  eye  as  a  whole  and  its  different 
parts  may  now  be  considered. 

1.  The  dioptric  apparatus. 

The  steps  in  degeneration  of  the  eye  in 
general  are  indicated  in  the  accompanying 
figure. 

The  most  highly  developed  eye  is  that  of 
Chologaater  papilliferus.  The  parts  of  this 
eye  are  well  proportioned,  but  the  eye  as  a 
whole  is  small,  measuring  less  than  one  mil- 
limeter in  a  specimen  55  mm.  long.  The 
proportions  of  this  eye  are  symmetrically  re- 
duced if  it  has  been  derived  from  a  fish  eye 
of  the  average  size,  but  the  retina  is  much 
simpler  than  in  such  related  pelagic  species 
as  Zygonedes,  The  simplifications  in  the 
retina  have  taken  place  between  the  outer 
nuclear  and  the  ganglionic  layers.  The 
pigment  layer  has  not  been  materially  af- 
fected. These  facts  are  exactly  opposed  to 
the  supposition  of  Kohl  that  the  retina  and 
the  optic  nerve  are  the  last  to  be  affected 
and  that  the  vitreous  body  and  the  lens 
cease  to  develop  early.  In  Chologaster  papil- 
liferus  the  latter  parts  are  normal,  while  the 
retina  is  simplified.  That  the  retina  is  af- 
fected first  is  proved  beyond  cavil  by  Cholo- 
gaster  cornufus.  The  vitreous  body  and  the 
lens  are  here  larger  than  papillifenis,  but  the 

*  The  presence  of  a  cartilaginous  band  in  the  young 
is,  possibly,  a  larval  character,  and  its  absence  in  the 
adult  has,  in  that  case,  no  bearing  on  degeneration. 


retina  is  very  greatly  simplified.  Comutus^ 
it  must  be  borne  in  mind,  lives  in  the  open. 
The  eye  of  the  cave  species  Chologaster  agas- 
sizii  differs  from  that  of  papilliferus  largely 
in  size.  There  is  little  difference  in  the 
retinas  except  the  pigmented  layer,  which 
is  about  26  per  cent,  thinner  in  agassizii  than 
in  papilliferus. 

There  is  a  big  gap  between  the  lowest  eye 
of  Chologaster  and  the  highest  eye  of  the 
blind  members  of  the  Amblyopsidae.  The 
lens  in  the  latter  has  lost  its  fibrous  nature 
and  is  merely  an  ill-defined  minute  clump 
of  cells  scarcely  distinguishable  in  the  ma- 
jority of  cases.  The  vitreous  body  of  the 
latter  species  is  gone  with  perhaps  a  trace 
still  remaining  in  Typhlichthys,  With  the 
loss  of  the  lens  and  the  vitreous  body  the 
eye  collapsed  so  that  the  ganglionic  layer 
formerly  lining  the  vitreous  cavity'  has  been 
brought  together  in  the  center  of  the  eye. 

The  layers  of  the  retina  in  TyphlicIUhys 
are  so  well  developed  that  could  the  vitreous 
body  and  lens  be  added  to  this  eye  it  would 
stand  on  a  higher  plane  than  that  of  Cholo- 
gaster cornutus,  exclusive  of  the  cones  and 
pigmented  layer.  It  is  generally  true  that 
at  first  the  thickness  of  the  layers  of  the 
retina  is  increased  as  the  result  of  the  re- 
duction of  the  lens  and  vitreous  body  and 
the  consequent  crowding  of  the  cells  of  the 
retina  whose  reduction  in  number  does  not 
keep  pace  with  the  reduction  in  the  dioptric 
apparatus  in  total  darkness. 

If  we  bear  in  mind  that  no  two  of  the 
eyes  represented  here  are  members  of  a 
phyletic  series,  we  may  be  permitted  to  state 
that  from  an  eye  like  that  of  cornutus, 
but  possessing  scleral  cartilages,  both  the 
eyes  of  Amblyopsis,  and  Troglichthys  have 
been  derived  and  that  the  eye  of  Amhlyopm 
represents  one  of  the  stages  through  which 
the  eye  of  Troglichthys  passed.  The  eye  of 
Amblyopsis  is  the  eye  of  C.  cornutus  minus  a 
vitreous  body  with  the  pupil  closed  and  with 
a  minute  lens  or  none  at  all.    The  nuclear 
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layers  have  gone  a  step  further  in  their  de- 
generation than  in  comutuSy  but  the  great- 
est modification  has  taken  place  in  the 
dioptric  arrangements. 

In  Troglichtkys  even  the  mass  of  ganglionic 
cells  present  in  the  center  of  the  eye  as  the 
result  of  the  collapsing  after  the  removal 
of  the  vitreous  body  has  vanished.  The 
pigmented  epithelium,  and,  in  fact,  all  the 
other  layers,  are  represented  by  mere  frag- 
ments. 

The  eye  of  lyphlickthys  has  degenerated 
along  a  different  line.  There  is  an  almost 
total  loss  of  the  lens  and  vitreous  body  in 
an  eye  like  that  of  papilliferus  witliout  an 
intervening  stage  like  that  of  cornutusj  and 
the  pigment  layer  has  lost  its  pigment, 
whereas  in  Amblyopsis  it  was  retained. 

The  salamanders  bridge  the  gap  existing 
between  the  Chologastera  and  the  blind  mem- 
bers of  the  Amblyopsidae.  But  even  at  the 
risk  of  monotonous  repetition  I  want  again 
to  call  attention  to  the  fact  that  the  sala- 
manders do  not  belong  to  the  same  series 
as  the  Amblyopsidae.  The  dioptric  arrange- 
ments of  Typhlotriton  are  all  normal,  the 
retina  is  normal  in  the  young,  but  the  rods 
and  cones  all  disappear  with  the  change 
from  the  larval  to  the  adult  condition.  In 
Typhlomolge,  the  lens  and  largely  the  vitre- 
ous body  are  gone  and  the  eye  has  collapsed. 
The  vitreous  body  is,  however,  much  better 
represented  than  in  the  blind  Amblyopsidce 
and  the  iris  is,  especially  in  the  young, 
much  better  developed  than  in  the  fishes. 

2.  The  retina. 

(a)  There  is  more  variety  in  the  degree 
of  development  of  the  pigment  epithelium 
than  in  any  other  structure  of  the  eye. 
Ritter  has  found  that  in  Typhlogobius  this 
"layer  has  actually  increased  in  thickness 
concomitantly  with  the  retardation  in  the 
development  of  the  eye,  or  it  is  quite  pos- 
sible with  the  degeneration  of  this  par- 
ticular part  of  it.  An  increase  of  pigment 
is  an  incident  to  the  gradual  diminution  in 


functional  importance  and  structural  com- 
pleteness." There  is  so  much  variation  in 
the  thickness  of  this  layer  in  various  fishes 
that  not  much  stress  can  be  laid  on  the  ab- 
solute or  relative  thickness  of  the  pigment 
in  any  one  species  as  an  index  of  degenera- 
tion. While  the  pigment  layer  is  relative 
to  the  rest  of  the  retina,  very  thick  in  the 
species  of  Chologaster  it  is  found  that  the 
pigment  layer  of  Chologaster  is  actually  not 
much,  if  any,  thicker  than  that  of  Zygonedes  ; 
exception  must  be  made  for  specimens  of 
the  extreme  size  in  papilliferus  and  agas- 
sizii.  In  other  words,  primarily  the  pig- 
ment layer  has  retained  its  normal  condi- 
tion while  the  rest  of  the  retina  has  been 
simplified  and  there  may  even  be  an  in- 
crease in  the  thickness  of  the  layer  as  one 
of  its  ontogenic  modifications.  Whether  the 
greater  thickness  of  the  pigment  in  the  old 
Chologaster  is  due  to  degeneration  or  the 
greater  length  of  the  cones  in  a  twilight 
species,  I  am  unable  to  say.  In  Typhlidi- 
thysy  which  is  undoubtedly  derived  from  a 
ChologasterAike  ancestor,  no  pigment  is  de- 
veloped. The  layer  retains  its  epithelial 
nature  and  remains  apparently  in  its  em- 
bryonic condition.  It  may  be  well  to  call 
attention  here  to  the  fact  that  the  cones  are 
very  sparingly  developed,  if  at  all,  in  this 
species.  In  Amblyopsis^  in  which  the  de- 
generation of  the  retina  has  gone  further 
but  in  which  the  cones  are  still  well  de- 
veloped, the  pigment  layer  is  very  highly 
developed,  but  not  by  any  means  uniformly 
so  in  different  individuals.  The  pigment 
layer  reaches  its  greatest  point  of  reduction 
in  roscR  where  pigment  is  still  developed,  but 
the  layer  is  fragmentary  except  over  the 
distal  part  of  the  eye.  We  thus  find  a  de- 
velopment of  pigment  with  an  imperfect 
layer  in  one  case  ( Troglichthys)  and  a  full 
developed  layer  without  pigment  in  another 
(Typhlichthys) ,  In  the  Chologasters  the  pig- 
ment is  in  part  prismatic  ;  in  the  other  spe- 
cies granular. 
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(6)  Id  the  outer  nuclear  layer  a  com* 
plete  series  of  ateps  is  observable  from  tbe 
two-layered  condition  in  papilliferum  to  tbe 
oae-layered  iu  eomutus,  to  the  undefined 
layer  in  Tifphlklilhi/s  and  the  mergiug  of  tbe 
naclear  in  AmblyopsU,  and  their  occasional 
total  absence  in  TrogUchtky$.  The  rods  dis- 
appear  first,  the  cones  long  before  their 
nuclei. 

J 


Diagram  showing  the  per  oenls.  at  the  totAl  thick- 
ness ot  each  oF  the  lajera  of  the  retiaa  in  1.  Zg- 
yniectet  nolalus.  2.  CMogailer  cornulug  27 mm.  long. 
3.  43mm.  lODg.  4.  CiologaalerpapitliferasW-SSiam. 
and  5,,  an  mm.  long.  6.  Chologtiatir  ngas»izii  36  mm. 
long  and  ?.,  G3mm.  long,  8.  AmMj/npnia.  9.  Tj/pktieh- 
Ihyt.  10.  T'-oglicHhy). 

(c)  The  outer  reticular  layer  naturally 
meets  with  the  same  fate  as  tbe  outer 
nuclear  layer.  It  is  well  developed  in 
papillifenu,  evident  in  C.  cornufui,  developed 
in  spots  in  Typklichthys,  and  no  longer  dis- 
tinguishable in  other  species. 

((f)  Tbe  layers  of  horizontal  cells  are 
represented  in  papUliferus  by  occasional 
cells ;  they  are  rarer  in  eornutvs  and  beyond 
these  have  not  been  detected. 

(e)  The  inner  nuclear  layer  of  bipolar 
and  spongioblastic  cells  is  well  developed 
in  papillifer\ts.  In  cornutua  it  is  better 
developed  in  tbe  young  than  in  the  older 
stages  where  it  forms  but  a  single  layer  of 
cells.     There  is  evidently  in  this  species  an 


ontogenic  simplification.  In  the  remaining 
species  it  is,  as  mentioned  above,  mei^ 
with  tbe  outer  nuclear  layer  into  one  layer 
which  is  occasionally  absent  in  Troglidithyi. 

(t)  The  inner  reticular  layer  is  relatively 
better  developed  than  any  of  tbe  other 
layers  and  the  conclusion  naturally  forces 
itself  upon  one  that  it  must  contain  other 
elements  besides  fibers  of  the  bipolar  and 
ganglionic  cells,  for,  in  Ambtyopm  and 
TroglidUkye,  where  the  latter  are  very 
limited  or  absent,  this  layer  is  still  well 
developed.  Horizontal  cells  in  this  layer 
have  only  been  found  in  the  species  of  Ckoh- 
gaster. 

(g)  In  the  ganglionic  layer  we  find  again 
a  complete  series  of  steps  from  tbe  most  per- 
fect eye  to  the  condition  found  in  Trog- 
liekthys.  In  papilUfsrua  the  cells  form  a  com- 
plete layer  one  cell  deep  except  where  the 
cells  have  given  way  to  the  optic  fiber  tracts 
which  pass  in  among  the  cells  instead  of 
over  them.  In  cornutas  the  cells  have  been 
so  reduced  in  number  that  they  are  widely 
separated  from  each  other.  With  tbe  losa 
of  the  vitreous  cavity  the  cells  have  been 
brought  together  again  into  a  continaom 
layer  in  Tgpkliehthgs,  although  there  are 
much  fewer  cells  than  in  comvlm  eves. 
The  next  step  is  the  formation  of  a  solid 
core  of  ganglionic  cells  and  the  GqaI  Htep 
the  elimination  oftbis  central  core  in  Trog- 
lichtkyg,  leaving  but  a  few  cells  over  the 
anterior  face  of  the  retina. 

(_h)  Miillerian  nuclei  are  found  in  all  bnt 
TroglicHhyt.  In  C.  eormUug  they  lie  in  part 
in  the  inner  reticular  and  tbe  ganglionic 
layer.  Cells  of  this  sort  are  probably  also 
found  among  the  ganglionic  celts  of  l)/ph- 
lichtkys. 

3.  The  optic  nerve  shows  a  clear  grada- 
tion from  one  end  of  the  series  of  fiahea 
to  tbe  other.  In  Chologaster  papiUiJerut  it 
reaches  its  maximum  development.  In  eor- 
mUjig  which  possesses  an  eye  larger  than 
papiUijervs,   but  in    which    the  ganglionic 
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layer  is  simplified,  the  nerve  is  measurably 
thinner.  In  TypJdichthys  the  nerve  can  be 
traced  to  the  brain  in  specimens  40  mm. 
long,  L  e. ,  in  specimens  which  are  evidently 
adnlt.  In  Amblyopds  the  nerve  can  be  fol- 
lowed to  the  brain  in  specimens  25  mm. 
long,  but  in  the  adnlt  I  have  never  been  able 
to  follow  it  to  the  brain.  In  Troglichthys  it 
has  become  so  intangible  that  I  have  not 
been  able  to  trace  it  far  beyond  the  eye. 

We  thus  see  that  the  simplification  or 
redaction  in  the  eve  is  not  a  horizontal 
process.  The  purely  supporting  structures 
like  the  scleral  cartilages  have  been  re- 
tained out  of  all  proportion  to  the  rest  of 
the  eye.  The  pigment  layer  has  been  both 
quantitatively  and  qualitatively  differently 
affected  in  different  species.  There  was 
primarily  an  increase  in  the  thickness  of 
this  layer  and  later  a  tendency  to  total  loss 
of  pigment.  The  degeneration  has  been 
more  uniformly  progressive  in  all  the  layers 
within  the  pigment  layer.  The  only  possi- 
ble exception  being  the  inner  recticular 
layer  which  probably  owes  its  retention 
more  to  its  supporting  than  to  its  nervous 
elements.  Another  exception  is  found  in 
the  cones,  but  their  degree  of  development 
is  evidently  associated  with  the  degree  of 
development  of  the  pigmented  layer.  As 
long  as  the  cones  are  developed  the  pig- 
mented layer  is  well  developed  or  vice 
verm. 

We  find  in  general  then  that  the  reduction 
in  size  from  the  normal  fish  eye  went  hand 
in  hand  with  the  simplification  of  the  retina. 
There  was  at  first  chiefly  a  reduction  in  the 
number  of  many  times  duplicated  parts. 
Even  afber  the  condition  in  Chologaster  papil- 
Kferus  was  reached,  the  degeneration  in  the 
histological  condition  of  the  elements  did 
not  keep  pace  with  the  reduction  in  number 
{vide,  the  eye  of  cornutus).  The  dioptric 
apparatus  disappeared  rather  suddenly  and 
the  eye  as  a  consequence^  collapsed  with 
equal  suddenness  in  those  members  which, 


long  ago,  took  up  their  abode  in  total  dark- 
ness. The  eye  not  only  collapsed,  but  the 
number  of  elements  decreased  very  much. 
The  reduction  was  in  the  horizontally 
repeated  elements.  The  vertical  complex- 
ity, on  which  the  function  of  the  retina 
really  depends,  was  not  greatly  modified  at 
first. 

In  those  species  which  took  up  their 
abode  in  total  darkness  the  degeneration 
in  the  dioptric  apparatus  was  out  of  pro- 
portion to  the  degeneration  of  the  retina, 
while  in  those  remaining  above  ground  the 
retinal  structures  degenerated  out  of  pro- 
portion to  the  changes  in  the  dioptric  ap- 
paratus, which,  according  to  this  view  de- 
generates only  under  conditions  of  total 
disuse  or  total  darkness  which  would  neces- 
sitate total  disuse.  This  view  is  upheld  by 
the  conditions  found  in  Typholgobius,  as 
Kitter's  drawings  and  my  own  preparations 
show.  In  Typholgobius  the  eye  is  functional 
in  the  young  and  remains  a  light  perceiv- 
ing organ  throughout  life.  The  fish  live 
under  rocks  between  tide  water  (Eigen- 
mana,  90).  We  have  here  an  eye  in  a  con- 
dition of  partial  use  and  the  lens  is  not 
affected.  The  retina  has,  on  the  other 
hand,  been  horizontally  reduced  much  more 
than  in  the  AmblyopsidaB,  so  that  should  the 
lens  disappear,  and  Bitter  found  one  speci- 
men in  which  it  was  gone,  the  type  of  eye 
found  in  Troglichthys  would  be  reached  with- 
out passing  through  a  stage  found  in  Ambly- 
opsis,  it  would  be  simply  a  horizontal  con- 
tracting of  the  retina,  not  a  collapsing  of 
the  entire  eye. 

The  question  may  with  propriety  be  asked 
here,  do  these  most  degenerate  eyes  ap- 
proach the  condition  of  the  pineal  eye  ?  It 
must  be  answered  negatively.* 

*  The  degree  of  degeneration  reached  in  the  eye  of 
Troglichthys  which  began  to  degenerate  comparativelj 
recently  wonld  lead  one  to  expect  the  pineal  eye  to  be 
mnch  more  degenerate  than  it  is  actually  found  to  be 
in  the  lizards  nnless  its  functions  were  something 
aside  from  light  perception. 
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Ontogenic  degeneration. 

The  simplification  of  the  eje  in  cormdris 
with  age  has  been  mentioned  in  the  foregoing 
paragraphs.  The  nuclear  layers  are  thinner 
in  the  old  than  in  the  young.  There  is  here 
not  so  much  an  elimination  or  destruction 
of  elements  as  a  simplification  of  the  ar- 
rangements of  parts,  comparatively  few 
being  present  to  start  with. 

The  steps  in  ontogenic  degeneration  can 
not  yet  be  given  with  any  degree  of  finality 
for  Amblyopsis  on  account  of  the  great  varia- 
bility of  the  eye  in  the  adult.  While  the 
eyes  of  the  very  old  have  unquestionably 
degenerated,  there  is  no  means  of  determin- 
ing what  the  exact  condition  of  a  given  eye 
was  at  its  prime.  In  the  largest  individual 
examined  the  eve  was  on  one  side  a  mere 
jumble  of  scarcely  distinguishable  cells,  the 
pigment  cells  and  scleral  cartilages  being 
the  only  things  that  would  permit  its  rec- 
ognition as  an  eye.  On  the  other  side,  the 
degree  of  development  was  better.  The 
scleral  cartilages  are  not  affected  by  the 
degenerative  processes  and  are  the  only 
structures  that  are  not.  The  fact  that  the 
eyes  are  undergoing  ontogenic  degenera- 
tion may  be  taken,  as  suggested  by  Kohl, 
that  these  eyes  have  not  yet  reached  a  con- 
dition of  equilibrium  with  their  environ- 
ment or  the  demands  made  upon  them  by 
use.  Furthermore,  the  result  of  the  onto- 
genic degeneration  is  a  type  of  structure 
below  anything  found  in  phylogeny.  It  is 
not  so  much  a  reduction  of  the  individual 
parts  as  it  is  a  wiping  out  of  all  parts. 

PLAN  AND   PROCESS  OF   PHYLETIC  DEGENERA- 
TION. 

Does  degeneration  follow  the  reverse 
order  of  development,  or  does  it  follow  new 
lines,  and  if  so,  what  determines  these  lines  ? 

Before  discussing  this  point  I  should  like 
to  call  attention  to  some  of  the  processes  of 
ontogenic  development  concerned  in  the 
development  of  the  eye.     There  are  three 


processes  that  are  of  importance  in  this 
connection:  1.  The  multiplication  of  cells. 
2.  The  arrangement  of  cells  including  all 
the  processes  leading  to  morphogenesis. 
Frequently  the  first  process  continues  after 
the  second  one  has  been  in  operation.  3. 
Lastly  we  have  the  growth  and  modifica- 
tion of  the  cells  in  their  respective  places 
to  adapt  them  to  the  particular  function 
they  are  to  subserve — histogenesis. 

Since  the  ontogenetic  development  of  the 
e3^e  is  supposed  to  follow  in  general  lines  its 
phylogenetic  development  the  question  re- 
solves itself  into  whether  or  not  the  eye  is  ar- 
rested at  a  certain  stage  of  its  development 
and  whether  this  causes  certain  organs  to  be 
cut  off  from  development  altogether.  In 
this  sense  the  question  has  been  answered 
in  the  affirmative  by  Kohl.  Bitter,  while 
unable  to  come  to  a  definite  conclusion, 
notes  the  fact  that  in  one  individual  of 
Typhlogobius  the  lens,  which  is  phylogenet- 
ically  a  new  structure,  had  disappeared.  Bat 
this  lens  had  probably  been  removed  as  the 
result  of  degeneration  rather  than  through 
the  lack  of  development. 

Kohl  supposes  that  in  animals  placed  in  a 
condition  where  light  was  shut  off,  more  or 
less,  some  of  the  developmental  processes  are 
retarded.  In  successive  generations  earlier 
and  earlier  processes  in  the  development  of 
the  eye  are  retarded  and  finally  brought  to 
a  standstill ;  thus  every  succeeding  genera- 
tion developed  the  eye  less.  Total  absence 
of  light  must  finally  prevent  the  entire  an- 
lage  of  the  eye,  but  time,  he  thinks,  has 
not  been  long  enough  to  accomplish  this  in 
any  vertebrate.  The  cessation  of  develop- 
ment does  not  take  place  at  the  same  time 
in  all  parts  of  the  eye.  The  less  important, 
those  parts  not  essential  to  the  perception  of 
light,  are  disturbed  first.  The  retina  and 
the  optic  nerve  are  the  least  affected,  the  iri& 
comes  next  in  the  series.  Because  the  cor- 
nea, aqueous  and  vitreous  bodies  and  the  lens 
are  not  essential  for  the  performance  of  the 
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faDction  of  the  eye,  these  structures  cease 
to  develop  early.  The  processes  of  degen- 
eration follow  the  same  rate.  Degeneration 
is  brought  about  by  the  falling  apart  of  the 
elements  as  the  result  of  the  introduction 
of  connective  tissue  cells  that  act  as  wedges. 
Abnormal  degeneration  sometimes  becomes 
manifest  through  the  cessation  of  the  re- 
duction of  parts  that  normally  decrease  in 
size  (p.  269),  so  that  these  parts  in  the 
degenerate  organ  are  unusually  large. 

Kohl's  theoretical  explanation  is  based 
on  the  study  of  an  extensive  series  of  degen- 
erate eyes.  He  has  not  been  able  to  test 
the  theory  in  a  series  of  animals  actually 
living  in  the  condition  he  supposes  for  them, 
and  has  permitted  his  erroneous  interpre- 
tation of  the  highly  degenerate  eye  of  Trog- 
liehlhys  to  lead  him  to  the  theory  of  the 
arresting  of  the  eye  in  ever-earlier  stages 
of  ontogeny.  The  eye  of  IVoglicfUhys  is  in 
an  entirely  different  condition  from  that 
supposed  by  him.  The  mere  checking  of 
the  normal  morphogenic  development  has 
done  absolutely  nothing  to  bring  about  this 
condition  and  it  could  not  have  been  pro- 
duced by  the  checking  of  development  in 
ever  earlier  and  earlier  stages  of  ontogeny, 
for  there  is  no  stage  in  normal  ontogeny 
resembling  in  the  remotest  degree  the  eye  of 
the  adult  Troglichthya.  The  process  of  de- 
generation as  seen  in  the  A.mblyopsidi»  is  in 
the  first  instance  one  of  growing  smaller 
and  simpler  (not  more  primitive)  in  the  light 
— not  a  cutting  ofif  of  late  stages  in  the  de- 
velopment in  the  dark.  The  simplified 
condition,  it  is  true,  appears  earlier  and 
earlier  in  ontogeny  till  it  appears  along 
the  entire  line  of  development,  even  in  the 
earliest  stages.  This  simplified  condition 
never  gives  any  evidence  of  being  more  prim- 
itive ;  it  is  simply  less  elaborate.  The  tend- 
ency fortsharacters  added  or  modified  at  the 
end  of  ontogeny  to  appear  earlier  and  earlier 
in  the  ontogeny  is  well  known, and  there  is  no 
inherent  reason  why  an  organ  disappearing 


in  the  adult  should  not  eventually  disap- 
pear entirely  from  ontogeny.  The  fact  that 
organs  which  have  disappeared  in  the  adult, 
have  in  many  instances  not  also  disappeared 
in  the  ontogeny  and  remain  as  so-called  rud- 
imentary organs  has  received  an  explana- 
tion from  Sedgwick.  In  his  re-examination 
of  the  biogenetic  law  he  came  to  the  conclu- 
sion that  ' '  the  only  functionless  ancestral 
structures,  which  are  present  in  develop- 
ment, are  those  which  at  some  time  or  an- 
other have  been  of  usq  to  the  organism 
during  its  development  after  they  have 
ceased  to  be  so  in  the  adult."  The  length 
of  time  in  such  cases  since  the  disuse  of 
such  an  organ  in  the  young  is  much  shorter 
than  that  since  its  use  in  the  adult.  All 
organs  functionless  in  the  adult,  but  func- 
tional in  the  early  ontogeny,  develop  in  the 
normal  way.  Organs  no  longer  functional 
at  any  time  dwindle  all  along  the  line  of 
development.  In  Typhlogobiua,  where  the 
eye  is  functional  in  the  young,  it  develops 
to  full  size  in  the  embryo  and  it  is  not  till 
late  in  life  that  degeneration  is  noticeable. 
In  Amblyopsis  on  the  other  hand,  where  the 
eye  has  not  been  functional  at  any  period 
of  ontogeny  for  many  generations  where 
the  eye  of  both  the  young  and  adult  lost 
their  function  on  entering  the  caves,  and 
where  degeneration  begins  at  an  early  period 
and  continues  till  death,  the  degenerate 
condition  has  reached  the  early  stages  of 
the  embryo.  It  is  only  during  the  first  few 
hours  that  the  eye  gives  promise  of  becoming 
anything  more  than  it  eventually  does  be- 
come. The  degree  of  degeneration  of  an 
organ  can  be  measured  as  readily  by  the 
stage  in  ontogeny  when  the  degeneration 
becomes  noticeable  as  by  the  structure  in 
the  adult.  The  greater  the  degeneration 
the  further  back  in  the  ontogeny  the  degen- 
erate condition  becomes  apparent  unless,  as 
stated  above,  the  organ  is  of  use  at  some 
time  in  ontogeny.  It  is  evident  that  an 
organ  in  the  process  of  being  perfected  by 
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1.  Part  oF  tlie  Beobion  ol  the  head  of  Cholugasttr 
papilliferua  at  the  optic  nerve  ;  Bubo.-saborbitat. 

3.  Part  oF  the  section  ot  the  heftd  oF  Chologaaler 
agasgiiii. 

3.  Part,  of  tbe  section  at  the  head  of  an  Amblsopait 
shaning  the  location  oE  the  e;e  ;  sn bo. -suborbital, 
scl.,  Hcleral-oartilage. 

4.  Part  of  the  section  ot  the  head  of  Troglielilh^a 


tain);  throa^h  the  eye  ;  al.  ep.,  alimentary  epitbe- 


5.  The  most  degenerate  Tert^bistn  eye  knovn,  tbat 
of  Troglichlhys  in  vertical  section.  1,  pigment  layer  of 
the  retina  ;  3-7,  retina  from  tbe  pigmented  layer  t«  tli« 
inner  reticnlar  layer;  B,  inner  reticular  layer;  9,  gang- 
lionio  layer;  n.  op.,  optic  nerve;  nl.  I.,  naclei  of  the  hy- 
aloid; cbr.  choroid  pigment;  eel.   c,  scleral  cartilagei. 
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selection  may  be  crowded  into  the  early 
stages  of  ontogeny  by  post  selection.  Evi- 
dently the  degenerate  condition  is  not 
crowded  back  for  the  same  reason.  How 
it  is  crowded  back  I  am  unable  to  8a3\  A 
satisfactory  explanation  of  this  will  also  be 
a  satisfactory  explanation  of  the  process  by 
which  individaally  acquired  characteristics 
are  enabled  to  appear  in  the  next  genera- 
tion. The  facts,  which  are  patent,  have 
been  formulated  by  Hyatt  in  his  law  of 
tacbygenesis. 

Cessation  of  development  takes  place 
only  in  so  far  as  the  number  of  cells  are 
concerned.  The  number  of  cell  generations 
produced  being  continually  smaller,  result 
in  an  organ  as  a  consequence  also  smaller. 
In  this  sense  we  have  a  cessation  of  devel- 
opment (cell  division,  not  morphogenic 
development)  in  ever  earlier  stages.  That 
there  is  an  actual  retardation  of  develop- 
ment is  evident  from  Amhlyopsis  and  Typh- 
lichthys  in  which  the  eye  has  not  reached 
its  final  form  when  the  fish  are  25  mm. 
long. 

Histogenic  development  is  a  prolonged 
process  and  ontogenic  degeneration  is  still 
operative  at  least  in  Amblyopsis. 

Degeneration  in  the  individual  is  not  the 
result  of  the  ingrowth  of  connective  tissue 
cells  as  far  as  I  can  determine.  It  is  rather 
a  process  of  starving,  or  shriveling  and 
resorption  of  parts. 

From  the  foregoing  it  is  evident  that 
degeneration  has  not  proceeded  in  the  re- 
verse order  of  development,  rather  the 
older  normal  stages  of  ontogenic  develop- 
ment have  been  modified  into  the  more 
recent  phyletic  stages  through  which  the 
eye  has  passed.  The  adult  degenerate  eye 
is  not  an  arrested  ontogenic  stage  of  de- 
velopment but  a  new  adaptation  and  there 
is  an  attempt  in  ontogeny  to  reach  the  de- 
generate adult  condition  in  the  most  direct 
way  possible. 

Carl  H.  Eigenmann. 


SCIENTIFIC  BOOKS. 

The  Ore  Deposits  of  the  United  States  and  Canada. 
By  James  Furman  Kemp.  Third  Edition  en- 
tirely rewritten  and  enlarged.  New  York 
and  London,  The  Scientific  Publishing  Com- 
pany.    1900. 

The  first  edition  of  *  Kemp's  Ore  Deposits  of 
the  United  States'  appeared  in  1893.  The 
second  edition  from  the  same  plates,  in  which 
forty  to  fifty  pages  of  additional  matter  had 
been  inserted,  was  published  in  1895.  We  now 
have  the  third  edition,  with  entirely  new  plates, 
which  forms  a  volume  nearly  twice  as  thick  as 
the  first,  with  larger  type,  heavier  paper  and 
additional  plates  which  contribute,  as  well  as 
the  new  matter,  to  its  increased  size.  As  this 
is  practically  the  only  modern  work  dealing  in 
any  adequate  fashion  with  this  important  sub- 
ject, and  as  it  hence  constitutes  the  standard 
work  for  reference  with  regard  to  the  ore  de- 
posits of  the  United  States  and  Canada,  it  is 
important  to  consider  its  shortcomings  as  well 
as  its  merits,  and  even  to  dwell  upon  the  for- 
mer. 

It  must  be  evident  to  all  who  consult  the 
work  that  Professor  Kemp  has  been  remarkably 
thorough  in  his  search  of  the  literature  of  his 
subject  and  few  books  have  a  more  complete 
bibliography ;  the  references,  moreover,  are 
distributed  throughout  the  text,  noti  lumped 
together  at  the  end,  so  that  it  requires  very  lit- 
tle labor  on  the  part  of  the  reader  to  go  back  to 
original  authorities  on  any  given  point.  Kemp 
possesses,  moreover,  in  a  high  degree  the  im- 
portant faculty  of  reading  intelligently  and  of 
expressing  concisely  the  leading  facts  gathered 
in  the  course  of  his  reading.  This  is  perhaps 
the  most  important  qualification  for  a  work  that 
is  essentially  a  compilation  rather  than  an  orig- 
inal treatise. 

For  a  philosophical  treatment  of  phenomena 
like  ore  deposits,  in  which  different  observers 
may  in  all  honesty  draw  diametrically  different 
conclusions  from  their  respective  examinations 
of  the  same  deposit,  it  is  essential  that  the 
author  should  have  been  able  by  personal  in- 
spection to  verify  the  relative  accuracy  or  de- 
gree of  probability  of  opposing  views  ;  for  in 
this  case,  even  if  we  may  differ  with  the  author's 
theoretical  opinions,  we  know  that  the  coeffi- 
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cient  of  error,  if  such  we  regard  it,  will  be  con- 
staDt  through  his  work. 

In  the  first  edition  of  Kemp's  work,  there 
was  some  evidence  of  haste  in  preparation,  for 
which,  apparently,  the  publishers'  demand  for 
copy  was  in  a  measure  responsible.  In  the 
later  editions,  there  has  been  ample  time  to 
remedy  any  shortcomings  that  may  have  arisen 
from  this  cause,  hence  it  is  well  to  examine 
with  some  detail  the  nature  of  the  changes  that 
have  been  made  in  the  last  edition.  The  book 
is  divided  into  two  parts ;  Part  II.,  a  description 
of  the  deposits  of  the  respective  metals,  occu- 
pying about  five-sixths  of  the  total  space.  In 
Part  I. ,  which  deals  with  general  characteristics, 
there  has  been  added  to  Chapter  I.,  on  the 
'Formation  of  Cavities,'  a  statement  of  Van 
Hise's  division  of  the  earth's  crust  into  three 
zones,  one  of  fracture,  one  of  fracture  and 
flowage  combined,  and  one  of  flowage  alone ; 
also  six  pages  on  'Underground  Circulation,' 
but  nothing  to  the  very  brief  mention  of  *  Re- 
placement as  a  mode  of  deposition.'  In  Chap- 
ter III.,  on  'Minerals  and  their  source,'  there 
has  been  added  a  paragraph  on  the  association 
of  certain  metals  with  certain  rocks,  and  one 
on  secondary  migrations  of  vein  materials,  with 
references  to  De  Launay's  recently  expressed 
views.  In  Chapter  VI. ,  on  the  '  Classification 
of  Ore  Deposit,'  the  author  has  elaborated  the 
discussion  of  his  own  system  ;  especially  in  the 
direction  of  magmatic  differentiation,  relegating 
the  descriptions  of  other  systems  to  an  appendix 
at  the  close  of  the  work  ;  the  other  three  chap- 
ters are  practically  unchanged. 

It  is  in  the  descriptions  in  Part  II.  that  the 
most  changes  have  been  made,  and  these  have 
been  mainly  as  insertions  of  new  paragraphs, 
so  that  the  statement  on  the  title  page  that  the 
volume  has  been  '  entirely  rewritten,'  for  which 
the  publishers  are  evidently  responsible,  is 
hardly  justified.  The  actual  increase  in  the 
number  of  pages  is  one  hundred  and  eleven, 
but  this  is  in  considerable  part  due  to  larger 
type.  It  has  evidently  been  considered  im- 
portant to  preserve,  as  far  as  possible,  the  same 
relative  numbering  of  paragraphs  in  this  as  in 
former  editions ;  new  matter  is  largely  taken 
from  new  publications  of  Government  surveys, 
and  from  papers  in   the  transactions  of  the 


American  Institute  of  Mining  Engineers.  The 
following  are  the  more  important  changes  in 
order  of  chapters : 

In  descriptions  of  '  Iron  Deposits '  important 
enlargements  are  made  from  the  work  of  Van 
Hise  and  his  associates  in  the  Lake  Superior 
region  and  from  the  author's  studies  in  the  Adi- 
rondacks.  Under  *  Copper  Ores'  the  description 
of  the  Ducktown  and  Butte  deposits  have  been 
largely  rewritten,  and  those  on  the  '  Lake  Su- 
perior Deposits '  have  been  elaborated ;  men- 
tion is  made  of  some  in  Idaho.  Additions  have 
been  made  to  the  discussions  of  the  Lead  and 
Zinc  Deposits  of  the  Mississippi  Valley  from  the 
reports  of  Winslow  and  Jenney;  in  the  chapter 
on  '  Zinc  alone,'  no  change  is  perceptible. 
Under  '  Lead  and  Silver  '  new  descriptions  are 
given  of  the  Tenmile,  Eagle  River  and  Aspen 
districts  in  Colorado  (the  latter  rather  inade- 
quate), and  under  '  Silver  and  Gold  '  of  the 
Telluride,  Custer  County  and  Cripple  Creek 
districts,  in  the  same  State.  Under  the  eame 
head,  hitherto  unpublished  data  is  given  from 
a  paper  by  J.  D.  Irving  on  the  Black  Hills' 
Deposits,  which,  like  those  of  Cripple  Creek, 
are  more  properly  classed  under  '  Gold  alone.' 
New  data  as  to  Montana,  Idaho  and  Utah,  are 
added  on  the  authority  of  Weed,  Lindgren  and 
Spurr,  respectively.  Descriptions  of  the  '  Gold 
Deposits  of  the  Pacific  Slope '  are  very  largely 
rewritten  from  the  reports  of  Lindgren,  Becker, 
Turner  and  others.  Under  the  heading  '  Gold 
elsewhere  in  the  United  States  and  Canada,' 
the  gold  deposits  of  the  Appalachians,  which 
have  been  barely'  noticed  before,  are  briefly  de- 
scribed, mainly  from  Becker's  report ;  but  of 
the  eight  pages  of  text  fully  one-half  are  occu- 
pied by  references.  Eleven  pages  are  given  to 
Alaska  and  British  Columbia,  with  notes  on 
Nova  Scotia.  About  eighteen  paragraphs  have 
been  added  to  the  chapter  on  the  'Lesser 
Metals'  in  which  those  that  bear  upon  the 
theory  of  magmatic  separation  are  especially 
prominent. 

The  improvement  in  the  illustrations  of  the 
volume  is  most  marked,  as  there  were  very  infer- 
ior reproductions  in  former  editions  ;  some  of  the 
poorest  have  been  eliminated,  and  the  half-tone 
prints,  both  old  and  new,  are  of  remarkably 
improved  quality,  though  some  still  leave  much 
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to  be  desired  {e.  g.j  Fig.  122).  The  uew  illus- 
trations are  largely  from  GovernmeDt  reports, 
but  many  photogi'aphs  are  by  individuals,  es- 
pecially by  the  author.  From  these  it  appears 
that,  since  the  publication  of  the  first  edition, 
the  author  has  himself  visited  some  of  the  im- 
portant mining  districts  of  the  west,  but  in 
many  cases  it  is  evident  he  still  does  not  possess 
sufficient  familiarity  with  the  regions  to  judge, 
from  published  reports  of  a  given  mining  dis- 
trict, whether  or  not  those  of  one  author  pos- 
sess inherent  merits  entitling  his  views  to 
superior  consideration  over  those  of  another. 

Professor  Kemp,  who  is  an  excellent  petrog- 
rapher,  has,  as  shown  by  his  papers  published 
elsewhere,  a  decided  leaning  toward  the  theory 
of  magmatic  separation  of  ore  minerals  held  by 
Scandinavian  geologists,  like  them,  viewing  the 
subject  primarily  from  a  petrographic  stand- 
point. The  sufficiency  of  this  method  for  the 
formation  of  ore  deposits,  unless  aided  by  later 
concentrations  through  the  agency  of  circulating 
waters,  is  not,  however,  regarded  with  so  much 
favor  by  most  mining  geologists  of  wide  prac- 
tical experience  in  America. 

Taken  as  a  whole  the  book  presents  an  excel- 
lent bird's-eye  view  of  the  ore  deposits  of  the 
country,  as  nearly  up  to  date  as  is  practicable, 
with  a  fair-minded  presentation  of  the  various 
views  held  as  to  their  origin  and  mode  of  forma- 
tion. The  mining  community  is  certainly  in- 
debted to  Professor  Kemp  for  the  ability  and 
thoroughness  with  which  he  has  accomplished 
his  laborious  task,  the  magnitude  of  which  few 
beside  the  author  can  adequately  appreciate. 

S.  F.  Emmons. 

The  Nature  and  Work  of  Plants.     An  Introduc- 
tion to  the  Study  of  Botany.     By  Daniel 
Trembly  MacDougal,  Ph.D.,  Director  of 
the  Laboratories,  New  York  Botanical  Gar- 
den.    New  York,  The  Macmillan  Company. 
1900.     Pp.  xviii  +  218.     12mo. 
The  author's  introductory  paragraph  gives 
us  his  point  of  view.     ''The  course  outlined  in 
this  little  book  is  essentially  a  study  of  the 
functions  or  action  of  the  plant,  and  organs  are 
considered  chiefly  as  instruments  for  the  per- 
formance of  work,  with  but  little  attention  to 
their    morphology.     It    is  believed   that   this 


method  of  introduction  to  the  subject  of  botany 
will  be  best  suited  for  beginners  who  have  not 
at  hand  the  facilities  of  a  laboratory.  In  con- 
formity with  this  idea,  the  use  of  technical 
terms  has  been  restricted  to  the  actual  necessi- 
ties of  logical  treatment,  and  the  demonstra- 
tions have  been  developed  by  the  simplest  ex- 
perimental methods." 

He  takes  up  the  subject  in  ten  chapters,  as 
•  follows:  I.  the  composition  and  purposes  of 
plants :  II.  the  material  of  which  plants  are 
made  up ;  III.  the  manner  in  which  different 
kinds  of  work  are  divided  among  the  members 
of  the  body  ;  IV.  the  roots ;  V.  the  leaves ; 
yi.  stems ;  VII.  the  way  in  which  new  plants 
arise ;  VIII.  seeds  and  fruits ;  IX.  the  power 
or  energy  of  the  plant ;  X.  relations  of  plants  to 
each  other,  and  the  place  in  which  they  live- 
These  chapters  include  two  hundred  and  fifty 
paragraphs,  each  of  which  directs  attention  to 
a  single  fact  or  group  of  facts,  which  in  most 
cases  may  be  subjected  to  observation  or  experi- 
ment by  the  pupil.  Very  simple  suggestions 
are  given  for  these  observations  and  experi- 
ments, and  the  pupil  is  usually  left  quite  free 
to  use  his  own  ingenuity  in  carrying  them  out. 
While  function  is  emphasized,  structure  is  not 
ignored,  but  this  is  almost  entirely  confined  to 
gross  structure,  the  author's  intention  being  to 
require  no  greater  aid  to  the  naked  eye  than  a 
hand  lens  magnifying  from  six  to  ten  diam- 
eters. 

The  book  is  no n- technical,  in  conformity  to 
the  trend  of  recent  text-books,  and  is  remark- 
able in  having  no  illustrations  whatever,  the 
author  depending  upon  the  simplicity  and 
clearness  of  his  text  and  the  plant  or  experi- 
ment itself  to  furnish  ideas  to  the  pupil. 
Whether  the  pupils  and  teachers  who  have  been 
brought  to  expect  fine  'halftone'  illustrations 
of  everything  from  cell  elements  to  plant  com- 
munities, and  a  profusion  of  diagrams  of  physi- 
ological apparatus,  with  'half-tones'  show- 
ing the  results  of  experiments,  will  take  kindly 
to  this  book  which  implies  and  demands 
work  on  the  part  of  both,  remains  to  be  seen. 
There  is  a  good  deal  of  laziness  in  the  world, 
and  we  fear  that  the  temptation  to  use  a  book 
with  pictures  (which  too  often  are  studied  in 
lieu  of  the  experiments)  may  be  so  strong  as  to 
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prevent  the  general  use  of  Dr.   MacDougaPs 

*^^^^*  Charles  E.  Bessby. 

The  Univebsity  of  Nebraska. 

De  praktische  toepaasing  van  Stoomschuif-  en 
Schaarbewegingen  bij  Stationaire,  Locomo- 
biel-,  Looomotief-  en  Scheeps-macbines  door 
C.  Steuerwald  ;  Mit  eene  voorede  van  H. 
A.  Bavenek.  By  W.  S.  Auchincloss. 
Leiden.  A.  W.  Sijthoff.  1899.  Pp.  108. 
Many  illustrations. 

This  book  is  a  translation,  into  the  Dutch, 
of  Auchincloss'  well-known  treatise  on  valve- 
motion,  of  which  a  German  version  has  long 
been  in  type.  The  translator  is  a  member  of 
the  Faculty  of  the  Polytechnic  School  of  Delft  ; 
the  introduction  is  written  by  Professor  Ba- 
venek of  the  same  institution.  There  is  no 
lack  of  such  works  in  the  English,  German  and 
French  languages ;  but  the  work  of  Auchincloss 
excels  in  the  simple  and  very  clear  manner  in 
which  the  graphical  constructions  are  made, 
'*  without  preceding  calculations,  simply  by 
outlines  on  the  drawing-board,"  as  Professor 
Bavenek  says  in  his  introduction.  The  treatise 
is  adjudged  '  very  suitable  to  be  placed  in  the 
hands  of  apprentices  and  draughtsmen  '  as  well 
as  of  students  in  mechanical  engineering. 

The  British  measures  of  the  original  are  re- 
placed in  the  translation  by  metric. 

This  reproduction  of  the  American  work  in 
Dutch  is  one  of  the  most  gratifying  testimonials 
to  the  value  of  the  work  which  has  yet  ap- 
peared. The  book  is  unusually  well- printed  and 
its  illustrations  are  exceptionally  well-made. 

B.  H.  T. 

Mesure  des  temperature   HevSes,      Par.  H.  Le 
Chatelier  et   O.   Boudouard.      Paris,   G. 
Carr6  et  C.  Naud.     1900.     Pp.  1-220. 
In  these  few  pi^es  Le  Chatelier  and  his  as- 
sistant have  given  a  terse  and  useful  account 
of  the  principal  methods  of  cotemporaneous 
pyrometry.       Measurement  of  high  tempera- 
ture has,  as  a  rule,  referred  to  the  comparison 
of  different  temperature  functions,  and  the  re- 
sults obtained  have    therefore  diflTered   enor- 
mously.    The  confusion  has  gradually  subsided 
however,  in  proportion  as  the  air  thermometry 
of  high    temperatures   has  been    more    fully 


mastered.  Le  Chatelier  makes  a  judicioos 
selection  of  standard  temperatures  in  the  in- 
troductory chapters  of  his  book  and  estimates 
the  probable  error  to  be  1^  between  200°  and 
500°,  5°  between  500**  and  800**,  10°  between 
800°  and  1100°  and  upwards  50°  above  1100^ 
In  the  list  of  pyrometers  which  follows  I 
should  have  referred  the  calorimetric  pyrometer 
to  Pouillet  and  perhaps  included  the  viscosity 
pyrometer. 

The  brief  account  given  of  normal  tempera- 
tures as  defined  by  Kelvin  and  their  relation  to 
the  air  thermometer  is  intelligible,  well  digested 
and  practical  in  character,  though  these  cor- 
rections at  high  temperatures  are  of  small 
moment.  An  account  is  also  given  of  the 
standard  (hydrogen)  air  thermometer  of  the 
Bureau  International  at  Sevres,  which  may  be 
taken  as  a  preliminary  model,  since  the  nor- 
mal air  thermometer  for  high  temperatures  has 
not  yet  been  constructed.  The  authors  might 
have  added  that  very  definite  steps  are  being 
taken  in  this  direction  by  Hoi  born  and  Day  at 
the  Beichsanstalt.  It  has  been  shown  that  the 
platinum -iridium  alloy  is  impervious  to  nitrogen 
rigid  up  to  the  highest  industrial  temperatures. 
Nothing  now  stands  in  the  way  to  prevent 
high  ^temperature  measurements  from  attain- 
ing the  full  precision  of  low  temperature 
measurements. 

The  errors  usually  encountered  in  high  tem- 
perature thermometry  make  up  Chapter  III. 
of  the  book,  after  which  various  historical 
pyrometers  are  described  from  figures,  and 
critically  discussed.  It  is  interesting  to  note 
that  the  errors  of  Pouillet  were  largely  due  to 
the  high  value  of  the  coefficient  of  expansion 
then  in  vogue.  Among  the  whole  series  the 
interferential  pyrometer  of  D.  Berthelot  may 
be  singled  out  as  being  peculiarly  promimng, 
both  on  account  of  the  simple  and  apparently 
correct  principle  on  which  it  is  based,  and  on 
account  of  its  indefinitely  high  temperature 
limit  of  application. 

In  preference  to  platinum  which  is  expensive 
and  iron  which  behaves  anomalously,  nickel 
has  been  recently  proposed  for  calorimetric 
pyrometry.  The  authors  give  a  series  of  appro- 
priate data,  and  figures  of  available  apparatus, 
together  with  the  probable  inaccuracies  of  this 
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somewhat  unsatisfactory  method  of  pyrometry. 
Incidentally  it  may  be  appropriate  (as  for  in- 
stance in  the  case  of  Yiolle's  famous  experi- 
ments) but  it  now  has  little  general  laboratory 
value. 

The  resistance  pyrometer,  introduced  by  Sie- 
mans  and  perfected  by  Callendar  and  Griffiths, 
is  for  shorter  ranges  of  high  temperature 
(0**-1000**)  now  without  a  rival  in  accuracy.  It 
has  the  additional  advantage  of  continuous  reg- 
istry almost  as  far  down  as  the  absolute  zero  of 
temperature.  Calibrated  with  reference  to  Cal- 
lendar's  equations  by  aid  of  the  specially  deter- 
mined boiling  point  of  sulphur  (an  error  was 
detected  in  Begnault's  value  by  this  very  in- 
strument), it  is  also  a  convenient  instrument  in 
practice. 

The  chapter  on  thermoelectric  pyrometry,  in 
which  Le  Ohatelier  is  specially  interested  is 
naturally  very  full,  at  least  in  relation  to  the 
D' Arson val  method  of  measurement.  This  is 
obviously  the  more  practical  though  the  zero 
methods  give  a  permanent  record.  Figures  are 
abundantly  inserted  of  the,  galvanometers,  fur- 
naces, crucibles,  and  the  ot^er  necessary  para- 
phernalia of  the  pyrometric  laboratory. 

The  chapter  on  radiation  pyrometry  is  anti- 
quated and  meagre,  inasmuch  as  nothing  is  said 
about  the  remarkable  results  of  Wien,  Lummer, 
Kurlbaum,  not  to  mention  Planck  and  others 
who  are  remodeling  the  whole  subject.  So  also 
the  mention  made  of  the  bolometer  is  altogether 
inadequate.  On  the  other  hand  Le  Chatelier 
enters  at  length  into  photometric  radiation 
pyrometry  which  is  of  secondary  interest  by 
comparison. 

The  final  chapters  contain  interesting  infor- 
mation on  Wedgewood  pyrometry  and  on  Seeger 
cones,  recipes  being  given  in  detail.  The  book 
closes  with  the  remarkable  work  which  Roberts- 
Austen  is  now  doing  with  his  self-registering 
pyrometer  and  the  new  differential  method  of 
observation. 

The  book  as  a  whole  is  obviously  an  out- 
growth of  the  laboratory  and  is  supplemented 
by  personal  observation.  As  such  it  needs  no 
further  recommendation. 


C.  Barus. 


Brown  University, 
Providence,  R.I. 


SOCIETIES  AND  ACADEMIES. 
GEOLOGICAL  SOCIETY   OF  WASHINGTON. 

The  99th  regular  meeting  was  held  at  the 
Cosmos  Club,  March  14,  1900. 

XJuder  informal  communeritsatiottsf,  Mr.  J.  A. 
Taff  exhibited  some  asphalts  from  Indian  Ter- 
ritory, and  briefly  described  their  occurrence. 

On  the  regular  program  the  following  papers 
were  presented : 

(1)  '  Glacial  Sculpture  in  the  Bighorn  Moun- 
tains,' by  Mr.  F.  E.  Matthes. 

The  glacial  cirques  on  the  Bighorn  Range  are 
exceptionally  well  preserved  and  complete  in 
outline.  The  crests  and  spurs  separating  them 
have  remained  unglaciated,  and  are  remnants 
of  pre-glacial  topography.  The  cirques  do  not 
necessarily  develop  at  the  heads  of  the  pre- 
glacial  alpine  valleys.  In  numerous  cases  the 
upper  ends  of  the  latter  have  remained  ungla- 
ciated while  cirques  have  formed  lower  down. 
This  raises  the  question  :  What  are  the  condi- 
tions necessary  for  the  formation  of  a  cirque  ; 
or,  since  a  cirque  is  essentially  the  product  of 
frost-action  in  the  bergschrund,  what  deter- 
mines the  location  of  the  bergschrund  ? 

It  was  shown  that  the  unglaciated  areas  above 
the  bergschrunds  were  covered  by  quiescent  nivS 
during  the  period  of  glaciation.  They  were 
nivated.  The  effects  of  nivation  are  the  accen- 
tuation of  abrupt  slopes  and  the  effacing  of  the 
pre-glacial  drainage  lines  by  deposits  of  pow- 
dered rock  produced  by  frost-fracturing  along 
the  edges  of  the  n6v^  sheets.  The  bergschrunds 
constitute  the  boundary  between  the  nivated 
and  glacicUed  areas. 

According  to  the  evidences  gathered  in  the 
Bighorn  Mountains  the  location  of  the  bound 
ary  line  is  intimately  connected  with  the  depth 
of  the  valleys,  or,  more  strictly,  with  the  depth 
of  the  n^v6.  That  the  spheroid  of  the  mean 
annual  temperature  of  32°  F.  does  not  influence 
its  location  is  demonstrated  by  the  fact  that 
cirques  and  nivated  areas  exist  side  by  side  at  all 
elevations  from  10,000  feet  up  to  13,000  feet. 

The  conclusion  is  that  n6v6  may  remain  sta- 
tionary or  acquire  motion  at  any  of  these  eleva- 
tions, regardless  of  the  altitude  of  the  spheroid 
of  32°  F.  The  only  factor  which  determines 
whether  a  body  of  n6v6  shall  have  motion  or 
not  is  its  depth. 
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(2)  'Physiography  of  the  Arkansas  Valley 
Region,'  by  Mr.  Geo.  I.  Adams. 

This  is  essentially  a  gradation  plain,  below 
which  lie  the  present  stream  valleys,  and  above 
which  rise  numerous  residual  hills,  ridges, 
mesas  and  mountains,  to  elevations  usually  not 
greater  than  200  feet.  The  mountains  which 
occupy  the  broader  synclines,  however,  may 
rise  from  1500  to  2300  feet  above  sea-level. 
The  rocks  have  been  thrown  into  open  folds, 
with  east  and  west  trend.  There  is  little  fault- 
ing. The  northern  limit  of  the  region  is  the 
Boston  Mountains,  having  a  monoclinal  struc- 
ture and  forming  the  southern  edge  of  the 
Ozark  Plateau.  To  the  south  it  is  limited  by 
the  closely  folded  and  faulted  structure  of  the 
Ouachita  Mountains. 

The  Arkansas  Valley  Region  may  be  consid- 
ered as  an  extension  of  the  Prairie  Plains  east- 
ward through  the  mountains  of  Indian  Territory 
and  Arkansas  to  the  Gulf  Plains.  It  shows  evi- 
dence of  an  earlier  erosion  period  in  which  the 
streams  flowed  at  relatively  higher  levels.  It 
may  be  compared  with  the  Appalachian  Valley 
region  in  its  structural  and  physiographical 
relations.  F.  L.  Ransome, 

David  White, 

Secretaries. 

BIOLOGICAL  SOCIETY  OF   WASHINGTON. 

The  820th  meeting,  held  on  Saturday,  March 
10th,  was  devoted  to  an  address  by  Dean  C. 
Worcester  on  *  The  Birds  and  Mammals  of  the 
Philippines'  which  was  illustrated  by  lantern 
slides.  The  speaker  dwelt  particularly  upon 
the  distribution  of  the  birds,  showing  the  part 
played  by  deep  straits  as  barriers  to  migration 
between  the  islands,  and  stating  that  the 
Bornean  aspect  of  the  fauna  wa^  confined  to 
Palawan  and  the  adjacent  small  islands.  The 
difficulties  of  collecting  in  the  Philippines  were 
described,  but  it  was  pointed  out  that  these 
islands  oflfer  exceptional  opportunities  for  the 
zoologist  and  that  a  careful  study  of  the  fauna 
might  be  expected  to  throw  much  light  on  the 
problems  of  specific  and  individual  variation. 

F.  A.  Lucas. 

NEW    YORK   academy   OF   SCIENCES. 
SECTION   OF   ANTHROPOLOGY   AND  PSYCHOLOGY. 

The  regular  meeting  of  the  Section  was  held 


on  Friday,  February  23d.  The  first  paper  of 
the  evening,  entited  '  Symbolism  of  the  Huichol 
Indians,'  was  presented  by  Carl  Lumholtz.  The 
Huichols  are  a  small  tribe  of  about  4000  souls 
living  in  the  southwestern  partof  Mexico,  on  a 
spur  of  the  Sierra  Madre.  Their  country  being 
difficult  of  access,  they  have  been  left  compara- 
tively untouched  by  civilization,  and  thus  pre- 
served their  ancient  beliefs  and  customs  iotact  to 
the  present  day.  The  paraphernalia  of  the  war- 
rior of  ancient  times,  t.  e.,  of  the  gods  of  the  pres- 
ent race,  furnish  the  principal  symbolic  objects 
by  which  prayers  are  expressed,  and  the  most  im- 
portant of  these  articles  is  the  ceremonial  arrow 
left  as  a  sacrificial  offering  in  the  temples  and 
considered  a  carrier  of  prayers.  It  is  painted 
and  otherwise  decorated  with  symbolic  emblems, 
and  attached  to  it  are  representations  of  other 
paraphernalia  of  the  warrior,  as  the  front- shield 
and  the  back-shield,  the  latter  being  also  viewed 
as  the  mat  or  bed  of  the  god.  Frequently  the 
object  of  the  prayer  is  incorporated  in  an  at- 
tachment to  the  arrow.  The  vivid  imagination 
of  the  people  makes  them  see  analogies  in  the 
most  heterogeneous  phenomena.  They  see  ser- 
pents in  the  sky,  the  clouds  moving  through 
space,  the  wind  sweeping  over  the  fields,  the 
rain  falling  down,  even  in  their  girdles  and 
ribbons.  Certain  insects  which  appear  during 
the  web  season  are  identical  with  corn,  and 
corn  is  identical  with  hikuli,  and  hikuli  identical 
with  deer.  The  same  tendency  to  consider 
heterogeneous  objects  as  identical  may  be  ob- 
served in  the  fact  that  a  great  variety  of  objects 
are  considered  as  plumes.  Clouds,  cotton- wool, 
the  white  tail  of  the  deer,  the  deer's  antlers, 
and  even  the  deer  itself  are  plumes,  and  the 
serpents  are  believed  to  have  plumes.  Natur- 
ally, much  ambiguity  is  found,  and  there  are 
few  symbols  that  express  always  the  same 
meaning ;  nor  is  an  idea  always  expressed  by 
the  same  symbol.  Although  this  gives  a  certain 
individuality  to  the  symbolic  objects,  we  can 
always  trace  the  connection  between  the  thought 
to  be  expressed  and  the  symbol  expressing  it. 
The  second  paper  on  *  Symbolism  of  the  Arapa- 
hoe Indians '  was  read  by  A.  L.  Kroeber.  It  was 
shown  with  the  aid  of  lantern  slides  that  the 
decorative  art  of  the  Arapahoe  Indians  is 
throughout  realistic  (».  c,  pictorial)  or  symbolic. 
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Creometric  patterns  occur,  but  rarely,  and  the 
general  character  of  the  art  is  suggestive  rather 
of  pictography.  Symbols  representing  animal 
life,  physical  nature,  and  abstract  id^as  pre- 
dominate. 

Dr.  Franz  Boas  presented  a  paper  on  '  The 
Growth  of  Children.'  A  series  of  measure- 
ments of  children  repeated  at  annual  intervals 
proves  that  the  variations  of  growth  must  be  in- 
terpreted as  mainly  due  to  acceleration  and  re- 
tardation of  growth,  combined  with  hereditary 
influences,  which  determine  the  amount  of 
annual  growth.  It  was  shown  that  it  is  possible 
to  determine  the  essential  elements  which  de- 
termine the  amount  of  annual  growth  by  ad- 
mission of  regulated  measurements.  These 
result  in  a  determination  of  (1)  the  relation  be- 
tween final  development  and  development  at 
any  given  period ;  (2)  the  typical  development 
at  a  given  period ;  and  (3)  the  variability  of  the 
series  in  regard  to  period. 

Charles  H.  Judd, 
Secretary, 

ZOOLOOIOAL    CLUB,     UNIVERSITY    OP    CHIGAOO. 

At  the  meeting  of  January  10th,  Mr.  B.  H. 
Johnson  presented  a  paper  prepared  in  collab- 
oration with  Mr.  B.  W.  Hall,  entitled  '  Varia- 
tion in  PdUumonetes  correlated  with  Salinity.' 
After  calling  attention  to  the  fact  that  our  marine 
species  of  Pctlaemonetes  differ  from  the  fresh- 
water form  in  presenting  a  greater  number  of 
rostral  teeth,  Mr.  Johnson  stated  that  various 
lots  of  the  marine  species  which  were  collected 
in  brackish  water  show  an  intermediate  con- 
dition as  regards  the  rostral  teeth.  A  complete 
series  of  intermediate  forms  exists  and  the 
natural  inference  is  that  the  different  degrees 
of  salinity  cause  the  observed  differences  in 
form.  The  experiment  of  rearing  the  animals 
in  media  of  different  degrees  of  salinity  has  not 
yet  been  made  by  the  authors,  but  will  be  at- 
tempted, as  this  alone  will  afford  complete  evi- 
dence in  regard  to  the  matter. 

The  second  paper  of  the  meeting  was  a  re- 
view by  Mr.  A.  N.  Young  of  several  recent 
papers,  by  Edmond  Bordage,  on  regeneration  in 
insects. 

The  second  meeting  of  the  month  was  held  on 
January  Slst.     The  first  paper  of  the  session 


'A  Beview  of  Bresslau's  paper  on  the  Devel- 
ment  of  the  Bhabdocoels,'  was  presented  by  Mr. 
E.  H.  Harper. 

The  remainder  of  the  session  was  occupied  by 
an  exhibition  of  a  very  interesting  series  of  t^e 
extremely  variable  land  snail  Pyramidula  atri- 
gosa  Gould,  collected  by  Hemphill  from  the 
Great  Basin,  a  loan  from  the  Powell  Museum  of 
the  Illinois  Wesleyan  University  through  the 
kindnessof  Professor  J.  C.  Hartzell.  Attention 
was  called  to  the  direction  taken  by  some  of 
the  variations.  The  recorded  localities  seem  to 
indicate  that  some  of  the  varieties  are  quite 
local  in  their  distribution  and  that  there  is  dis- 
tinct geographical  isolation.  It  was  suggested 
that  the  history  of  the  topography  might  throw 
light  upon  this  isolation.  Gilbert's  map  of 
'  Lake  Bonneville '  shows  that  the  Oquirrh 
Mountains  (the  locality  for  the  OquirrheTmB  and 
Utahenais)  were  then  situated  upon  a  narrow 
peninsula.  Climate  may  have  since  aided  in 
preserving  this  isolation.  This  species  is  of 
special  interest  to  students  of  evolution  and 
well  deserves  to  be  better  and  more  widely 

known. 

C.  M.  Child. 

THE  ACADEMY  OF  SCIENCE  OF  ST.    LOUIS. 

At  the  meeting  of  the  Academy  of  Science 
of  St.  Louis  on  the  evening  of  February  19, 1900, 
43  persons  were  present.  Professor  Patrick 
Geddes,  of  University  College,  Dundee,  in  an 
address  of  about  an  hour,  traced  the  increas- 
ingly complex  relation  of  the  world  to  science 
and  the  rapidly  increasing  need  of  co-ordination 
of  the  sciences,  and  then  gave  a  concise  account 
of  the  purposes  which  it  is  hoped  to  realize  and 
the  methods  to  be  adopted  by  the  International 
Association  for  the  Advancement  of  Science, 
Art  and  Education,  which  grew  out  of  the 
meetings  of  the  British  and  French  Associations 
for  the  Advancement  of  Science  last  autumn, 
and  is  to  hold  its  first  international  assembly  at 
the  Paris  Exposition  in  the  course  of  the  present 
year,  the  purpose  of  the  Association,  recogniz- 
ing the  wealth  of  instructive  material  brought 
together  by  the  great  transient  museums,  the 
World's  Fairs,  being  the  fullest  possible  utili- 
zation of  the  educational  facilities  so  brought 
together. 
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On  the  conclusion  of  Profeasor  Greddes'  ad- 
dress, Hon.  D.  B.  Francis,  on  the  call  of  the 
President,  spoke  briefly  on  the  subject  pre- 
sented by  Professor  GMdes,  expressing  a  warm 
interest  in  the  work  of  the  Association,  the  co- 
operation of  which  with  the  Louisiana  Pur- 
<sha8e  Exposition  being  planned  for  St.  Louis, 
a  few  years  hence,  is  hoped  for. 

A  paper  by  Dr.  G.  A.  Miller,  '  On  the  primi- 
tive substitution  groups  of  degree  ten,'  was 
presented  by  title. 

Professor  J.  L.  Van  Ornum,  late  of  the 
United  States  Engineer  Corps,  spoke  interest- 
ingly on  'The  sanitary  cleaning  of  a  city,  as 
exemplified  by  Cienfuegos,  Cuba,'  explaining 
the  conditions  found  by  the  United  States 
Army  on  taking  possession '  of  that  city,  and 
the  thoroughness  with  which  the  streets,  court 
yards  and  cesspools  were  cleansed  by  the  Engi- 
neer Corps,  which  also  charged  itself  with  the 
betterment  of  the  city  water  supply.  A  diagram 
which  the  speaker  had  prepared  showed  that 
in  addition  to  a  very  marked  lowering  of  the 
death  rate  which  attended  the  supply  of  an 
•abundance  of  wholesome  food,  on  the  occupa- 
tion of  CienfUegos,  there  had  been  a  decrease 
of  considerably  over  fifty  per  cent,  in  the 
weekly  death  rate,  directly  attributable  to  the 
sanitary  cleansing  of  the  city  ;  and  he  further 
stated  that  since  this  work  had  been  done,  yel- 
low fever,  which  before  that  time  had  been 
endemic  in  Cienfuegos,  had  been  absent  from 
the  city. 

Five  persons  were  elected  to  active  member- 
ship in  the  Academy. 

William  Tbeleasb, 
Recording  Secretary, 


DISCUSSION  AND  CORRESPONDENCE. 
*  FLOATING  SAND.  *       *  FLOATING  STONES. ' 

In  the  American  Oeologist  for  January,  1896 
<Vol.  XVII,  pp.  29-37)  I  published  an  arti- 
cle on  '  Floating  Sand  :  an  Unusual  Mode  of 
River  Transportation '  in  which  I  gave  a  de- 
tailed account  of  that  phenomenon  as  seen  by 
me  during  the  preceding  August  on  the  Llano 
river,  a  tributary  of  the  Colorado,  at  Bessemer, 
a  station  on  the  Austin  and  Northwestern  Rail- 
road, 94  miles  from  Austin,  Texas.     I  further 


g^ve  an  account  of  numerous  experiments  per- 
formed for  the  purpose  of  ascertaining  how  sand 
may  be  floated,  what  sand  will  float,  and  why 
sand  will  float.  No  less  than  fourteen  difierent 
sands  were  examined  some  of  which  were  firom 
widely  separated  localities,  as,  for  instance,  the 
coast  of  Long  Island  and  that  of  Lake  Michigan, 
at  Chicago  ;  from  the  friable  sandstone  at  Alum 
Bay,  Isle  of  Wight,  and  the  Lower  Carbonif- 
erous at  Pea  Ridge,  Arkansas.  At  the  time  of 
writing,  I  may  add,  the  only  account  of  floating 
sand  known  to  me  was  in  a  brief  article  *  On 
a  Peculiar  Method  of  Sand-Transportation  by 
Rivers '  published  by  Mr.  James  C.  Graham  in 
the  American  Journal  of  Science,  III,  Vol.  XL, 
p.  470  (December,  1890)  and  this  I  had  failed  to 
notice  until  I  had  begun  my  investigations. 

Without  going  into  the  details  of  my  paper 
further  at  this  point,  I  will  enumerate  the  con- 
clusions reached  which  were  as  follows : 

''1.  Tliat  sand  grains  will  float  in  perfectij  rtUl 
water  for  an  iodefinite  time. 

*'  2.  That  the  grains  which  float  are  not  neoegnrily 
silioeoos.  That  flakes  of  mica,  fragmeots  of  marble, 
bitaminons  shale,  etc.,  alto  float  and  that  some  of 
them,  the  marble  and  the  bitaminons  shale,  for  ex- 
ample, are  nnosaally  buoyant. 

"  3.  That  the  property  of  floating  is  not  confined 
to  the  sand  of  any  partioalar  looality,  bat  depends  to 
a  oonsiderable  extent  upon  the  angnlarity,  t.  e.,  the 
shape  of  the  grains. 

**4.  That  whether  sand  will  float  or  not  depeode, 
also,  upon  the  mode  of  laandilng.  Whether  it  be  hy 
ripple  waves,  as  stated  by  Mr.  Graham,  or  by  under- 
mining, it  must  be  gently  done,  for  should  the  grains 
be  plunged  into  the  water  with  safficient  force  to 
completely  immerse  them  they  will  immediately 
sink. 

*'5.  That  the  natural  oonditions  neoeasaiyto  the 
floating  of  Band  in  rivers  are  somewhat  nnnsoal,  de- 
pending, in  the  case  of  the  Llano,  upon  a  flood  with- 
out local  rains  and,  in  that  of  the  Connecticat,  upon 
the  manner  in  which  certain  waves  strike  a  sand-bar. 
It  is  qaite  possible,  however,  that  floating  sand  is 
much  more  oommon  than  is  ordinarily  supposed. 

"6.  That  the  physical  explanation  of  the  problem 
is  complex  rather  than  simple,  and  at  best  nnsat- 
isfactory  in  several  important  particulars,  and  that 
with  the  advance  of  molecular  physics  we  may  hops 
for  a  better  understanding  of  what  we  now,  for  con- 
venience, term  *  superficial  viscosity '  and  '  capillaiy 
attraction.'" 
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This  article  attracted  considerable  attention 
and  was  reprinted  entire  or  in  part  in  other 
journals. 

Among  the  letters  received  at  the  time  of 
publication,  the  following  substantiate  the  last 
part  of  the  5th  conclusion,  viz,  that  floating 
sand  is  much  more  common  than  is  ordinarily 
supposed : 

Professor  William  Morris  Davis  wrote,  Janu- 
ary 28,  1896  :  ^ '  I  have  noticed  the  same  thiYig 
(floating  sand)  on  the  tidal  currents  of  Cape 
Cod." 

Mr.  Henry  W.  Nichols  of  Field  Columbian 
Museum,  Chicago,  wrote,  February  8,  1896 : 

''  I  would  like  to  add  another  instanoe.  A  t  Cohas- 
set,  Mass.,  a  town  about  twenty-five  miles  soath  of 
Boston,  there  is  a  land  looked  inlet  from  the  sea, 
known  as  Little  Harbor.  There  are  here  and  there 
along  its  shores,  small  beaches  of  angular  gravel  and 
sand.  When  there  is  no  wind,  the  tide  rises  gently 
on  ihese  beaches  without  even  a  ripple,  and  gently 
lifts  grains  of  dry  sand  which  form  such  patches  as 
yoQ  describe  a  foot  or  more  in  diameter.  Some  days 
such  floating  patches  are  very  numerons,  and  may  be 
seen  going  oat  with  the  tide  all  the  way  from  the 
head  of  the  Harbor  to  the  outlet  over  a  mile  distant. 
The  Toek  of  the  region  is  granite  and  the  sand  is 
probably  derived  from  it.  The  grains  are  very  angu- 
lar. Without  thinking  much  upon  the  subject,  I 
have  always  considered  that  a  film  of  air  adhered  to 
the  grains  and  kept  them  from  wetting,  and  that  the 
floating  was  due  to  surface  tension  as  in  the  case  of 
the  familiar  experiment  with  a  needle." 

In  the  American  Oeologiat  for  November, 
1898,  Professor  George  E.  Ladd  discussed  the 
*  Geological  Phenomena  resulting  from  the  Sur- 
face Tension  of  Water.'  Under  the  caption 
'  Floating  Materials'  (p.  283)  he  says  : 

*'  It  is  not  uncommon  to  see  materials  of  a  higher 
specific  gravity  than  water  floating  upon  its  surface. 

"  The  principle  involved  is  again  that  of  surface 
tension,  and  substances  thns  float  only  when  the  at- 
traction for  the  water  is  less  than  the  latter's  surface 
tension. 

*'  The  geological  results  of  this  principle  are  chiefly 
the  floating  and  shifting  from  place  to  place  of  sands. 
While  I  have  observed  such  an  occurrence  on  many 
occasions,  in  different  places,  the  most  important 
noticed  was  in  Massachusetts,  at  the  mouth  of  the 
Merrimao  River.  Here  the  northern  end  of  Plnm 
Island,  which  is  a  vast  accumulation  of  sand,  shuts  in 
the  harbor  of  Newburyport  on  the  southeastern  side. 
The  action  of  the  winds,  of  the  waves,  in  time  of 


storm,  and  the  shifting  currents  (the  position  of  the 
harbor's  channel  varying  rapidly)  result  in  the  for- 
mation of  numerous  bays  or  '  basins '  in  the  sandy 
island,  on  the  protected  side,  often  occupying  exten- 
sive areas.  The  largest  of  these,  having  a  circum- 
ference of  something  over  a  mile,  has  endured  for  the 
past  forty  or  fifty  years.  The  sand  consists  mainly  of 
coarse,  sharply  angular  quartz,  but  much  feldspar  is 
present,  some  mica,  and  numerous  fragments  of 
schistose  and  gneissic  rocks.  Whenever,  on  the  re- 
treat of  the  tide,  the  beaches  and  the  exposed  bars 
are  dried  by  the  sun's  heat,  the  returning  water,  if 
not  too  greatly  disturbed  by  unfavorable  winds,  lifts, 
as  it  creeps  up  the  slope,  the  whole  superficial  film 
of  sand,  including  laige  thin  pebbles  of  schist,  and 
floats  it  gently  on  the  surface.  The  surface  of  the 
water,  near  the  shores  bearing  the  sand,  commonly 
moves  out  towards  the  main  river,  even  when  the 
tide  is  rising,  the  incoming  water  flowing  beneath. 
'*  I  have  estimated  that  in  the  course  of  a  year 
something  like  a  thousand  tons  of  sand,  at  a  mini- 
mum, are  lifted  and  borne  away  to  new  resting 
places  by  the  floating  power  of  surfaos  tension  at  this 
locality  alone." 

During  the  present  year  Dr.  Erland  Norden- 
skiold's  communication  to  Nature  (January  18, 
1900,  p.  278)  on  <  Floating  Stones,'  seen  by 
him  during  his  recent  visit  to  southwest  Pata- 
gonia, has  evidently  been  read  with  great  in- 
terest in  England  and  has  been  the  means  of 
calling  forth  a  number  of  statements  concern- 
ing floating  sand  and  other  mineral  matter, 
such  as  fragments  of  shells.  Neither  Dr. 
Nordenskiold  nor  the  other  correspondents  seem 
to  have  been  aware  of  the  papers  published  on 
that  subject  by  Messrs.  Graham,  Ladd  and  my- 
self, though  printed  in  journals  of  wide  reputa- 
tion and  extended  circulation.  Dr.  Norden- 
skiold says  : 

'*  Whilst  rowing  in  the  long  and  narrow  chan- 
nel of  Ultima  Esperansa,  to  study  the  plankton,  we 
observed,  when  the  sea  was  calm  or  only  agitated 
by  a  slight  swell,  small  fragments  of  slate  which 
floated  upon  the  surface  packed  together  in  larger  or 
smaller  clusters.  They  drove  hither  and  thither  in 
the  neighborhood  of  the  shore,  until  they  were  driven 
away  by  the  strong  current  which  at  intervals  swept 
forward  in  the  channel.  The  quantity  was  consider^ 
able  ;  for  instance,  700  of  them  were  obtained  at  one 
cast  of  the  net  in  a  few  minutes.  The  stones  had  evi- 
dently drifted  out  from  the  beach,  which  consisted 
mainly  of  similiar  stone  fragments  washed  off  from  the 
cliffs  composed  of  a  bituminous  mesozoic  slate.    The 
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snrfaoe  of  the  stones  was  dry,  and  they  sank  immedi- 
ately when  it  beoame  wet  by  touching  or  by  the  move- 
ment of  the  swell. 

'*  The  slate  fragments  oolleoted  on  the  sea  surface 
had  a  speoiflc  gravity  of  2.71.  The  specific  gravity  of 
the  water  in  the  channel  was  only  1.0049  at  a  tem- 
perature of  15°  C.  (59°  F . ) .  The  hirgest  stone  which  I 
obtained  from  the  surface  weighed  0. 8  gram .  Twenty 
of  the  smaller  fragments  had  a  mean  weight  of  0.3 
gram.  The  fragments  contained  no  air  cavities  per- 
ceptible to  the  unaided  eye." 

These  stones,  which  are  pictured  in  Nature, 
are,  it  must  be  confessed,  extraordinarily  large. 
The  specific  gravity  of  the  Llano  sand  was  2.59 
and  the  largest  grains  could  not  approach  the 
stones  above  mentioned  in  size. 

To  quote  further  from  Nordenskiold  : 

*'  On  examining  the  floating  stones  one  could  dis- 
cern small  gaseous  bubbles  attached  to  the  under  sur- 
face of  them,  and  at  the  shore  stones  can  be  seen  on 
the  very  fringe  of  the  beach  which  are  just  banning 
to  float  lightened  by  gaseous  bubbles." 

In  my  paper  (p.  81)  a  possible  explanation  is 
offered  for  the  presence  of  the  *  gaseous  bub- 
bles ' :  In  one  of  my  experiments  I  dug  several 
holes  in  the  sand  forming  a  bank  in  the  bed  of 
the  Llano  and  when  their  sides  caved  in,  the 
dry  grains  forming  the  outer  coat  of  the  deposit, 
were  gently  launched  and  floated  much  more 
abundantly  than  in  a  previous  experiment  when 
the  surface  was  damp.  Furthermore,  as  each 
mass  of  sand  slipped  into  the  water,  and  ex- 
clusive of  the  floating  grains,  sunk,  the  air  con- 
tained in  the  interstices  between  the  particles  rose 
to  the  surface  forming  a  patch  of  foam  or  froth. 

Again  Dr.  Nordenskiold  remarks : 

'*  It  is  probable  that  the  stones  were  not  only  pro- 
vided with  gas  bubbles,  which  can  be  perceived  by 
the  eye,  but  that  they  were  surrounded  by  an  envelope 
of  gas  supported  by  an  insignificant  coating  of  algse, 
of  which  the  stones  are  surrounded.  At  least,  traces 
of  diatoms  and  algse  are  discernible  on  the  stones 
after  drying.  The  greasy  surface  of  the  mineral  of 
which  the  stones  consisted  also  prevented  the  water 
from  adhering  to  them,  and  caused  the  stones  to  be 
surrounded  with  a  concave  meniscus,  which  naturally 
may  have  contributed  to,  and  perhaps  was  the  main 
cause  of  their  floating,  which  sometimes  was  further 
facilitated  by  a  patelliform  shape  of  some  of  the 
bigger  stones. " 

The  floating  sand  of  the  Llano  showed  upon 
careful  examination  no  signs  of  the  presence  of 


low  forms  of  vegetable  growth,  neither  was  it 
in  the  least  greasy.  That  the  presence  of  oil 
in  a  bituminous  shale  may  facilitate  its  floating 
property  can  scarcely  be  doubted. 

Nature  for  February  1, 1900  (p.  318),  contains 
two  communications  upon  '  Floating  Stones '  by 
Messrs.  Cecil  Cams- Wilson  and  R.  C.  T.  Evans, 
respectively. 

Most  of  the  points  made  by  Mr.  Cams- Wilson 
are  covered  in  the  papers  of  Messrs.  Graham, 
Ladd  and  myself.  It  may,  however,  be  of  in- 
terest here  to  call  attention  to  the  following. 
He  says : 

'^  The  grains  float  as  patches  composed  of  fine  and 
coarse  material  clinging  together ;  the  presence  of  the 
very  fine  grains  appears  to  facilitate  the  flotation  of 
the  larger  grains  and  shells." 

As  bearing  on  this  statement  I  will  quote 
briefly  from  my  paper : 

'*As  I  was  sprinkling  some  sand  upon  the  river  for 
experimental  purposes,  a  pebble  almost  as  large  as  the 
end  of  my  little  finger  fell  into  the  center  of  a  float- 
ing patch,  which,  to  my  great  astonishment  and  de- 
light, was  depressed,  like  a  funnel,  for,  say,  half  an 
inch  before  the  cause  of  this  unexpected  phenomenon 
broke  through  its  surface  and  sunk  to  the  bottom  '^ 
(p.  35). 

His  statement  regarding  the  formation  of 
'  patches '  had  also  been  anticipated  in  my  paper 
(p.  36). 

Mr.  Evans  writes  that  he  has  observed  the 
phenomenon  of  floating  stones  at  Kimmeridge, 
where  the  flaky  nature  of  the  beach  material 
renders  their  appearance  very  common. 

In  experimenting  with  broken  roofing  slate 
he  found  that  a  small  dried  piece  1.5  X  .75  cms. 
by  about  1  cm.  floats  easily  on  water  when 
gently  placed  on  the  surface. 

It  will  be  seen   from  the  above  statements 

that  all  observers  agree  that  to  float,  the  sand 

or  stones  must  be  lightly  launched  without 

complete  wetting. 

Frederic  W.  Sikonds. 

Univkesity  of  Texas. 

sea-birds  a  sanitary  necessity. 

This  country  is  on  the  verge  of  losing  for- 
ever one  of  the  main  features  of  its  seacoast 
charms — the  sea-birds  themselves.  In  fact,  the 
Terns,  the  most  exquisite  of  the  Gull  family, 
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which  formerly  thronged  our  whole  coast, 
have  been  so  nearly  wiped  out  by  agents  of 
the  milliners  that  this  year's  onslaught,  already 
fally  organized,  will  glean  almost  the  last  pair 
from  the  few  small  breeding  colonies  which  re- 
main, wherever  these  are  unprotected.  And 
the  larger  Gulls,  which  are  not  only  very  beau- 
tifal,  but  absolutely  essential  as  harbor  scaven- 
gers, are  also  being  decimated  for  the  same 
purpose. 

All  these  species,  with  their  exquisite  beauty, 
their  wild  voices  and  their  most  romantic  lives, 
peopling  a  realm  which,  without  them,  would 
be  oppressive  in  its  dreary  grandeur,  will  reach 
their  breeding  places  in  a  few  weeks,  and  the 
Tems^  especially,  are  liable  to  be  slaughtered 
the  moment  they  get  there ;  therefore  the 
promptest  action  is  necessary,  if  we  are  to  save 
even  the  few  pairs  of  the  latter  which  could  re- 
stock our  devaeted  coast  when  the  evil  eye  of 
fashion  shall  have  turned  to  other  victims. 

Simple  economic  considerations  make  it  a 
matter  of  course  that  the  Gulls  must  be  saved. 
Aji  immense  horde  of  them,  which  naturalists 
think  number  anywhere  from  a  hundred  thou- 
sand to  a  million,  gorge  twice  a  day  in  New 
York  Bay  upon  garbage.  As  the  hour  of  the 
'damp'  approaches,  their  multitudes  fill  the 
whole  air  to  an  immense  height,  over  an  area 
of  several  miles,  then  gradually  settle  on  the 
sea  in  vast  white  sheets.  The  whistle  of  the 
police  boat,  the  signal  to  'dump,'  seems  to 
waft  them  simultaneously  into  the  air,  to 
gatlier,  like  dense  snow  clouds,  over  the  float- 
ing masses  just  emptied  from  the  many  scows. 

Imagine  from  what  an  amount  of  putrid 
matter  these  birds,  as  big  as  hens,  save  the  ad- 
jacent beaches,  not  to  speak  of  their  perpetual 
gleaning  in  the  actual  harbors  !  And  this  is  a 
specimen  of  what  occurs  at  every  port.  And 
shall  this  incalculable  sanitary  benefit,  and  all 
this  beauty,  terminate  forever,  and  for  no 
werthy  purpose  ? 

If  money  enough  can  be  raised,  the  Commit- 
tee of  the  American  Ornithologists'  Union  will 
guard  every  breeding  place  where  there  is  a  law 
to  back  them,  as  Mr.  Mackay  and  Mr.  Dutcher 
have  done  at  Vineyard  Bound  Islands  and  Great 
Gull  Island.  The  utmost  caution  will  be  used 
in  choosing  wardens,  and  the  Committee  will 


be  glad  to  receive  names  of  men  especia  ly 
suited  for  the  post.  Light-house  keepers  and 
Life-Saving  Station  captains  will  be  employed 
wherever  feasible.  A  very  encouraging  sum  is 
already  in  the  hands  of  the  Committee. 

The  places  to  be  protected  are  certain  islands 
on  the  coast  of  Maine,  Long  Island,  New  Jersey, 
Maryland,  and  perhaps  Virginia  and  Florida. 
In  Maine  alone  there  is  need  of  all  the  money 
we  can  possibly  get,  since  there  single  wardens 
are  afraid  to  face  the  rough  plumers,  and  some 
more  elaborate  organization  is  the  only  hope. 

The  American  Ornithologists'  Union  there- 
fore appeals  to  every  bird-lover  for  money  to 
be  used  in  hiring  wardens  to  protect  the  birds 
while  nesting.  Contributions  should  be  sent  to 
Mr.  William  Dutcher,  treasurer  of  the  Union, 
at  525  Manhattan  avenue.  New  York  City,  who 
will  furnish  all  desired  information. 

Abbott  H.  Thaybe,  William  Brewster, 
Pros.  Mass.  Audubon  Society  ;  Wither  Stone, 
Chairman  A.  O.  U.  Com.  on  Bird  Protection ; 
Robert  En>GW AY,  President  A.  O.  U.;  C.  Hart 
Merriam,  Chief  U.  S.  Biological  Survey  ;  Vice- 
Pres.  A.  O.  U.;  A.  K.  Fisher,  Ass't.  Biologist, 
U.  S.  Biological  Survey  ;  J.  A.  Allen,  Curator 
Vertebrate  Zoology,  Am.  Mus.  Nat.  His.; 
Frank  M.  Chapman,  Ass't.  Curator  Ver.  Zool- 
ogy, Am.  Mus.  Nat.  His.  ;  William  Dutcher, 
Treasurer  A.  O.  U. 
March  17,  1900. 


NOTES  ON  ELECTRICAL  ENQINEERINQ. 
A  NEW  INDUSTRIAL  SITUATION. 

In  a  pamphlet  recently  issued  by  the  West- 
inghouse  Companies,  Mr.  Geo.  Westinghouse 
calls  attention  to  the  prospective  use  of  the  gas 
engine  on  a  great  scale  for  the  generation  of 
power  and,  in  connection  with  central  gas 
plants  and  pipe  lines,  for  the  distribution  of 
power.  Mr.  Westinghouse  says  that  'Mong 
familiarity  with  the  electrical  industry,  the 
pipe  line  transportation  of  natural  gas  in  great 
quantities,  and  an  active  interest  in  the  devel- 
opment of  large  gas  engines,  satisfy  me  that 
the  great  economies  which  will  result  from  the 
distribution  of  power  by  means  of  gas  generated 
at  central  points,  and  conveyed  in  pipes  along 
the  lines  of  railway  for  the  operation  of  gas 
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engines  and  electric  generators,  will  be  suffi- 
cient to  justify  the  expenditure  of  the  capital 
necessary  for  such  installations  in  connection 
with  the  electrical  equipment  of  railways,  par- 
ticularly metropolitan  and  suburban  lines.  The 
advantages  of  the  use  of  gas  engines  can  be 
best  appreciated  when  it  is  understood  that  if  a 
gas  company  were  to  supplant  the  present  gas 
illumination  by  an  equal  amount  of  electric 
light  obtained  from  gas-driven  dynamos,  it 
would  have  left  for  sale  or  other  purposes  over 
60  per  cent,  of  its  present  gas  output" 

In  a  communication  to  the  New  York  Times 
of  January  10, 1900,  Mr.  Westinghouse  suggests 
the  employment  of  fuel  gas  and  gas  engines  for 
supplying  light  and  power  to  the  whole  of  Man- 
hattan Island.  He  calls  attention  to  the  fact 
that  city  garbage  is  much  better  adapted  for 
the  manufacture  of  fuel  gas  than  for  use  under 
a  steam  boiler,  the  large  percentage  of  water  in 
garbage  being  little  or  no  disadvantage  in  the 
manufacture  of  fuel  gas.  He  mentions  the  fact 
that  fuel  gas  manufacture  is  a  smokeless  process, 
and  he  points  out  that  the  water  consumption 
of  gas  engines  may  be  kept  far  below  that  of 
steam  engines.  *'  Bearing  on  these  questions  " 
says  Mr.  Westinghouse  '^and  of  especial  im- 
portance, are  the  partially  executed  plans  of 
the  electric  power  and  light  corporations,  viz, 
the  Metropolitan,  Third  Avenue  and  Manhattan 
Elevated  Railways,  the  New  York  Gas  and 
Electric  Light,  Heat  and  Power  Company,  and 
the  United  Electric  Light  and  Power  Company. 
If  their  present  plans,  which  are  fairly  well 
known  to  the  engineering  profession,  are  car- 
ried to  completion,  each  will  have  one  large 
steam  station  on  the  East  River  between 
Twenty-ninth  street  and  the  Harlem  River, 
with  about  75,000  horse-power  of  engines,  boil- 
ers, and  electric  machinery,  making  an  aggre- 
gate of  375,000  horse-power,  and  which  may  be 
largely  increased  when  the  underground  rapid 
transit  railway  is  completed,  and  still  further 
when  the  electric  locomotive  is  used  on  all 
steam  railways  within  the  city  limits. 

**If  these  corporations  were  to  unite  in  a 
common  plan  to  provide  the  electricity  needed 
in  their  operations  by  the  adoption  of  the  best 
available  methods,  the  saving  to  each  in  capital 
expenditure  would  be  very  great,  and  the  de- 


creased cost  of  their  supply  of  electricity  woald 
make  an  important  addition  to  their  earnings 
applicable  to  the  payment  of  dividends ;  whUe, 
most  important  of  all,  the  citizens  of  New  York 
would  have  solved  for  them  the  garbage,  smoke, 
and  very  largely  the  water  questions. 

'*  I  believe  the  contemplated  plans  of  the  cor- 
porations above  named,  which  can  be  shown  to 
be  based  upon  an  imperfect  knowledge  of  the  sub- 
ject, will  stand  in  the  way  of  vast  public  interests, 
and,  so  believing,  I  have  said  to  representatives 
of  some  of  these  companies  that  the  near  future 
would  demonstrate  the  projected  power  stations 
and  systems  of  electrical  distribution  incidental 
to  the  character  of  such  stations,  to  be  as  far 
from  the  best  as  are  the  old  cable  systems  for 
the  propulsion  of  cars." 

It  seems  to  the  present  writer  that  the  recent 
improvements  in  the  gas  engine  and  the  conse- 
quent commercial  possibility  of  its  use  on  a 
vast  scale  in  the  transmission  and  generation  of 
power,  warrant  the  title  of  the  pamphlet  issued 
by  the  Westinghouse  companies  '  a  new  indus- 
trial situation,'  and  it  is  a  matter  of  especial 
satisfaction  that  the  plan  proposed  by  Mr. 
Westinghouse  for  New  York  City  which  prom- 
ises such  great  benefits  to  the  community,  also 
commends  itself  to  the  business  interests  of  the 
corporations  concerned.  Mr.  Westinghouse'^ 
plan  is  entirely  sound,  at  least  the  scientific  and 
technical  points  involved  are  clear  and  cerUun, 
and  it  should  engage  the  attention  of  every 
public  spirited  citizen. 

WIRELBBS  TELSaBAPHT. 

The  TransactwM  of  the  American  IruHtute  of 
Electrical  Engineers  for  December,  1899,  con- 
tains an  interesting  discussion  on  wireless  te- 
legraphy. Professor  R.  A.  Fessenden,  in  par- 
ticular, describes  some  interesting  experiments 
by  himself  and  Professor  Kintner.  These  two 
experimenters  being  unable  to  use  the  ordinary 
coherer  as  a  measuring  instrument,  devised  a 
small  induction  galvanometer  (originally  due  to 
Elihu  Thomson)  for  measuring  the  intensity  of 
the  electrical  waves  at  the  receiving  station, 
and  this  induction  galvanometer  is  said  to  be 
more  sensitive  than  the  coherer  and  well  adapted 
as  a  receiving  instrument  in  practice.  Professor 
Fessenden  also  gives  a  good  description,  based 
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apon  the  mathematical  work  of  Hertz,  J.  J. 
Thomson  and  Heaviside,  of  the  character  of  the 
electrical  waves  which  pass  oat  from  the  vertical 
wire  at  the  sending  station  ;  he  calls  attention 
to  the  rational  basis  for  Marconi's  law,  or  rather 
a  modification  of  Marconi's  law,  that  the  range 
of  signalling  in  miles  is  proportional  to  the 
product  of  the  heights  of  the  vertical  wires  at 
the  sending  and  receiving  stations,  and  explains 
why  longer  distance  signalling  is  possible  over 
water  than  over  land.  Those  who  are  inter- 
ested in  this  matter  will  find  Professor  Fessen- 
den's  discussion  instructive  and  interesting. 

Long  distance  wireless  telegraphy  seems  to 
be  now  almost  within  reach,  with  high  sending- 
and  receiving  wires  and  with  very  powerful 
electrical  disturbances  at  the  sending  station, 
very  slight  improvements  in  the  sending  and 
receiving  apparatus  will  likely  carry  the  range 

up  to  a  thousand  miles  or  more. 

W.  S.  F. 

CUBBENT  NOTES  ON  PHYSIOGRAPHY. 
lOWAN  DKIFT. 

CoNTiNTJED  studies  of  the  drift  of  Iowa  by 
members  of  the  State  Geological  Survey  give 
new  details  regarding  the  topographic  differ- 
ences between  the  three  chief  drift  sheets 
(Kansan,  lowan  and  Wisconsin),  indicative  of 
their  diflerences  of  age.  Calvin  describes  the 
lowan  drift  sheet  {BrtU.  Geol.  Soe.  Amer.,  x, 
1899, 107-120)  as  forming  a  broad  plain  of  long, 
gently  sweeping  undulations,  on  which  stream 
erosion  has  in  general  done  little  work  ;  only 
the  main  drainage  lines,  many  of  which  follow 
sags  in  the  drift  that  are  taken  to  indicate  pre- 
lowan  valleys  of  erosion,  are  well  defined; 
small  lateral  channels  have  been  eroded  only  a 
mile  or  so  from  the  main  valleys.  In  contrast 
with  this  little  carved  surface,  the  Kansan 
sheet,  next  south,  was  maturely  and  deeply 
eroded  before  the  lowan  sheet  was  deposited. 
The  Kausan-Iowan  interval  is  thought  to  have 
been  fifty  times  the  post-Iowan  period.  About 
the  middle  of  the  latter  period  is  taken  as  the 
date  of  the  lobe  of  Wisconsin  drift  that  enters 
from  Minnesota  and  overlaps  both  the  lowan 
and  Kansan  sheets.  The  surface  of  this  lobate 
area  shows  even  more  distinct  signs  of  youth 
than  are  found  in  the  lowan  area ;   undrained 


depressions  are  of  frequent  occurrence  on  its 
undulating  prairies ;  oxidation  and  leaching 
have  hardly  begun ;  stream  erosion  is  insignifi- 
cant. The  value  of  topographical  evidence  as 
indicating  geological  dates  is  seldom  better 
illustrated. 

The  same  author  described  '  a  notable  ride ' 
from  the  driftless  area  of  northeastern  Iowa  to 
the  lowan  drift  sheet,  where  the  contrasts  of  a 
maturely  dissected  upland  of  normal  develop- 
ment, and  the  broad  swells  and  troughs  of  a 
till  plain  are  well  presented  (Amer,  OeoL,  xxiv, 
1899,  372-377). 

WESTERN  AUSTBALIA. 

An  account  of  part  of  western  Australia  by 
Cadell  ('  Some  geological  features  of  the  Coast  of 
Western  Australia,'  Trans,  Edinb.  OeoL  Soc, 
vii,  1897,  174-182)  ascribes  the  absence  of  har- 
bors to  a  recent  slight  elevation  after  prolonged 
denudation.  The  elevation  is  indicated  by 
raised  beaches,  now  10  or  15  feet  above  sea 
level,  one  beach  being  from  12  to  18  miles 
wide  and  reaching  25  miles'  inland.  The 
beaches  lie  on  a  low,  fiat  plain  of  denudation, 
monotonous  and  desolate,  sloping  impercep- 
tibly to  the  sea.  An  inland  excursion  of  seventy 
miles  was  chiefly  over  a  perfectly  flat  surface 
of  granite,  clay  slate  and  other  rocks,  strewn 
with  wind-worn  pebbles  and  relieved  by  occa. 
sional  crystalline  knobs  which  rise  over  its 
prairie-like  expanse.  No  mention  is  made  of 
incised  valleys ;  the  few  water  courses  of  the 
region,  usually  with  dry  beds,  seem  to  lie 
but  little  below  the  general  level.  The  rocks 
are  as  a  rule  deeply  weathered ;  water  being 
commonly  found  in  wells  at  depths  of  46  or  50 
feet.  The  inland  termination  of  the  plain  is 
not  described.  The  possibility  of  accoun  ting  for 
such  a  plan  by  subaerial  or  by  marine  denuda- 
tion is  recognized,  and  a  preference  is  expressed 
for  the  latter  agency  in  this  case  (although  the 
deep  weathering  of  the  rocks  seems  to  be  more 
accordant  with  a  subaerial  history).  A  compar- 
ison is  made  between  this  denuded  lowland  and 
the  flat  pavement  on  which  the  Cambrian  rocks 
of  northwest  Scotland  rest ;  it  is  further  sug- 
gested that  if  the  Australian  plain  were  scoured 
by  glacial  action,  it  would  be  transformed  to 
a  hummocky  surface,  resembling  the   'rough 
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quarter '  of  the  gneissic  uplands  of  Sutherland 
(N.  Scotland). 

MOUNTAINS  AND   VALLEYS. 

BiCHTEB  of  Graz  writes  on  '  Grebirgshebung 
und  Thalbildung'  (Zeitschr,  deuL  u.  bsterr,  Al- 
penverein,  xxx,  1899,  18-27),  re-affirming  the 
modern  view  that  the  bold  forms  of  the  Alpine 
summits  result  from  the  carving  of  valleys  be- 
tween them.  He  calls  attention  to  the  rough 
equality  of  height  among  the  peaks  of  the  Alps, 
and  discusses  the  relation  of  peak  height  to 
valley  spacing.  He  points  out  that  in  lofty 
ranges,  the  valleys  must  be  relatively  far  apart, 
in  order  to  allow  the  intervening  mountain  to 
rise  to  a  great  height.  Before  the  greater  up- 
lift of  the  Alps,  when  the  relief  of  the  surface 
was  less,  streams  and  valleys  were  probably 
more  numerous  and  closer  together.  As  eleva- 
tion progressed,  some  streams  deepened  their 
valleys  faster  than  others  and  the  side  branches 
of  the  more  active  streams  tapped  the  less 
active  streams  at  many  points  and  practically 
destroyed  them;  thus  only  the  stronger  streams 
survived  in  the  deeper  valleys.  The  rapid 
erosion  of  cliffs  has  reduced  the  mountain 
sides  to  a  relatively  uniform  declivity,  and  the 
peaks  are  defined  by  the  intersection  of  slopes 
propagated  upward  from  the  stream  lines. 
Glacial  action  is  briefly  referred  to  as  having 
produced  trough-like  channels  whose  side  walls 
are  steeper  than  the  preglacial  valley  slopes 
which  rise  above  them. 

THE    MBUSB    IN   BELGIUM. 

After  the  Meuse  trenches  the  Ardennes,  it 
turns  eastward  along  the  strike  of  the  Carbo- 
niferous rocks,  receiving  the  Sambre  from  the 
western  extension  of  the  same  geological  belt. 
On  this  longitudinal  course,  streams  of  consid- 
erable length  are  received  from  the  valleys  of 
the  Ardennes  on  the  south,  but  the  divide  on  the 
north  lies  close  to  the  Sambre-Meuse,  except  at 
a  few  points  where  it  locally  loops  northward. 
The  streams  that  drain  these  loops  receive  a 
number  of  barbed  headwaters  which  flow  away 
from  the  Meuse  valley  before  turning  around 
towards  it.  The  barbed  headwaters  are  ex- 
plained by  Comet  as  having  once  belonged  to 
streams  that  flowed  continuously  northward. 
They  have  been  captured  by  side  streams  of  the 


Meuse  in  consequence  of  the  depth  to  which  its 
longitudinal  valley  has  been  cut  {Arm.  Soe. 
giol,  de  Belgique^  xxvii,  1899).  The  beheaded 
streams,  northward  of  their  diverted  head- 
waters, and  their  special  relations  to  the  valleys 
that  they  occupy  are  not  described. 

W.  M.  Davis. 


NOTES  ON  INORGANIC  CEEMISTRT. 
A  PAPER  was  read  by  Dr.  Orme  Masson  be- 
fore the  recent  Melbourne  meeting  of  the  Aus- 
tralasian Association  on  the  use  of  Iceland  spar 
as  a  standard  in  volumetric  analysis,  and  is  re- 
printed in  the  Chemical  News,  In  Masson's 
method  the  pure  spar  in  cleavage  crystals  is 
weighed  in  a  beaker  and  then  treated  with 
20  cc.  of  the  acid  to  be  standardized ;  after  the 
first  effervescence  is  over  the  whole  is  heated  to 
boiling  for  an  hour.  The  now  perfectly  neutral 
calcium  chlorid  is  decanted  off,  the  undissolved 
spar  carefully  rinsed  in  the  beaker,  dried  at 
110°  and  weighed.  The  loss  in  weight  repre- 
sents exactly  the  strength  of  the  acid  compared 
with  normal,  as  20  cc.  of  normal  acid  dissolves 
exactly  1  gramme  of  calcium  carbonate.  The 
method  presents  the  advantages  over  the  usual 
Iceland  spar  method,  that  there  is  no  indicator 
used  and  no  titrating  of  excess  of  acid  with 
alkali — furthermore  the  crystals  are  less  hygro- 
scopic than  the  powder.  The  method  has  a 
further  advantage  over  other  methods  in  that 
few  compounds  can  easily  be  obtained  in  so 
pure  a  state  or  of  so  definite  composition  as  Ice- 
land spar. 

In  a  recent  number  of  the  BvUetin  of  the 
French  Chemical  Society  Professor  Moissan  has 
described  a  definite  phosphid  of  calcium  with 
the  formula  Ca^P«.  It  may  be  formed  by  the 
reduction  of  calcium  phosphate  with  carbon 
in  the  electrical  furnace,  or  by  the  direct  action 
of  phosphorus  vapors  on  calcium.  In  the  for- 
mer case  it  is  crystalline,  in  the  latter  amor- 
phous ;  in  both  a  dark  red  solid.  It  is  decom- 
posed by  water  with  the  formation  of  phosphin, 
PHs,  in  this  respect  resembling  a  number  of 
binary  compounds  of  calcium,  such  as  caldmn 
hydrid  with  evolution  of  hydrogen,  calcium  car- 
bid  with  evolution  of  acetylene,  calcium  nitrid 
with  evolution  of  ammonia.     Lebeau  has  also 
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described  recently  arsenids  and  antimonids  of 
calcium  which  on  treatment  with  water  yield 
respectively  arsin  AsH,  and  stibin  SbH,. 

Another  new  compound  of  considerable  in- 
terest, NJ,  has  been  prepared  by  Professor 
Hantzschy  of  the  University  of  Wiirzburg,  and 
is  described  in  the  last  Berichte.  This  is  pre- 
pared by  the  action  of  iodin  on  the  silver  salt 
of  hydrazoic  acid,  AgN,.  Unlike  the  other 
iodids  of  nitrogen  which  are  dark  brown,  this 
is  almost  colorless.  It  seems  to  rather  resemble 
the  iodid  of  cyanogen  CNI,  which  is  formed  in 
an  analogous  way,  being  soluble  in  water  and 
of  an  almost  intolerable  odor.  It  is,  however, 
very  explosive,  being  even  more  unstable  than 
the  other  iodids  of  nitrogen. 

In  a  recent  number  of  Nature^  B.  A.  Hadfield 
describes  a  contribution  which  his  firm  has 
made  to  the  contest  of  armor  plate  va,  projectile. 
The  latest  improvement  in  the  armor  plate  is 
that  of  Krupp,  the  composition  of  the  steel  used 
affording  exceeding  toughness  and  great  tensile 
strength  combined  with  high  elastic  limit.  The 
BorfiEUM  is  hardened  by  carburization  by  gas 
cementation  instead  of  by  charcoal,  as  in  Har- 
veyized  plates.  Against  these  plates  ordinary 
projectiles  are  broken  to  pieces,  their  striking 
energy  being  wasted  in  breaking  themselves  in- 
stead of  in  perforating  the  plate.  Hadfield' s 
projectiles  however,  when  used  with  a  slightly 
higher  velocity  than  the  average  usually  em- 
ployed, perforate  these  plates  readily.  These 
projectiles  are  fitted  with  a  soft  metal  cap, 
which  takes  up  a  part  of  the  energy  which 
would  otherwise  be  used  in  shattering  the  pro- 
jectile. 

In  this  connection  it  may  be  added  that  the 
daily  press  has  published  a  statement  from  T. 
A.  Edison,  Jr.,  that  he  has  now  devised  a  new 
armor  plate  which  has  a  resistance  much 
greater  than  the  Krupp  plate,  so  that  for  equal 
strength,  the  thickness  of  the  plate  can  be  re- 
duced nearly  one-half.  At  the  same  time  the 
cost  of  the  plate  is  very  materially  less  than 
that  of  the  Krupp  or  even  of  the  Harvey  plate. 

The  preparation  of  some  nickel  bronze  alloys 
is  given  by  Sergius  Kern  of  St.  Petersburg,  in 
the  ChemiccU  News.  These  alloys  are  especially 
prepared  for  fittings  in  high  pressure  marine 


boilers,  and  contain  70  per  cent,  copper,  17}  to 
20  per  cent,  nickel,  and  the  balance  zinc.  The 
alloys  rust  very  slightly,  have  a  tensile  strength 
of  26  to  36  tons  per  square  inch,  and  elongation 
of  14  to  17  per  cent,  in  2  inches. 

The  discovery  of  a  series  of  magnesium-alu- 
minum alloys  is  reported  in  Engineering,  When 
containing  10  per  cent,  magnesium  the  alloy 
resembles  zinc,  with  15  per  cent,  brass,  and 
with  20  per  cent,  bronze.  They  give  good 
castings  and  are  resistant  to  the  atmosphere, 
are  fairly  hard  and  work  as  well  as  brass.  The 
alloys  are  lighter  than  aluminum  and  while 
possessing  no  great  strength,  are  of  value  for 
many  purposes  where  a  light  metal  like  alum- 
inum would  be  used,  if  it  could  be  cast  and 
worked  successfully.  The  inventor,  Dr.  Lud- 
wig  Mach  has  named  the  alloys  magnalium. 

J.  L.  H. 


SCIENTIFIC  NOTES  AND  NEWS. 

The  French  Association  for  the  Advancement 
of  Science  meet  at  Paris  from  the  2d  to  the  9th  of 
August,  under  the  presidency  of  General  Sebert. 

The  Ways  and  Means  committee  of  the  New 
York  legislature  has  reported  an  item  of  $60,- 
000  for  the  purchase  of  the  scientific  collections 
and  library  of  the  late  Professor  James  Hall, 
State  geologist  and  paleontologist  for  over  sixty 
years.  Should  this  report  be  sanctioned  by  the 
Senate  afid  the  Governor,  the  State  Museum  will 
acquire  an  immense  collection  in  invertebrate 
paleontology,  comprised  principally  of  material 
from  the  New  York  formations.  The  library  is 
the  sum  total  of  all  the  books  brought  together  by 
Professor  Hall  during  his  remarkably  long  and 
active  career  and  will  make  a  unique  addition  • 
to  the  State  Library.  It  is  hoped  that  no  op- 
position will  be  manifested  to  the  completion  of 
this  purchase. 

Pbofessob  David  Edwabd  Hughes,  the 
eminent  physicist,  has  left  the  greater  part  of 
his  large  estate  to  four  London  hospitals,  which 
will  receive  ultimately  between  $1,600,000  and 
$2,000,000.  As  these  hospitals  have  medical 
schools  attached  to  them,  the  money  will 
doubtless  be  used  in  large  measure  for  educa- 
tional and  scientific  work.  Professor  Hughes 
also  bequeathed  $20,000  each  to  the  Royal  So- 
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ciety,  and  the  Paris  Academy  of  Sciences,  the 
income  to  be  used  for  prizes  for  original  dis- 
coveries in  physical  sciences,  particularly  in 
electricity  and  magnetism.  He  also  left  $10,- 
000  each  to  the  London  Institute  of  Electrical 
Engineers  and  the  Paris  Soci6t6  International 
des  Electriciens  for  scholarships  and  $5,000  to 
the  Royal  Institute  for  general  purposes. 

The  Royal  Academy  of  Sciences  at  Berlin 
began  on  March  19th,  the  celebration  of  its 
200th  anniversary.  The  Academy  was  founded 
by  Frederick  I.  in  1700,  according  to  the  plans  of 
Leibnitz,  who  was  its  first  president,  but  it  was 
not  opened  until  1711.  According  to  cable- 
grams to  the  daily  papers,  the  Academy  was 
addressed  by  the  German  Emperor,  and  among 
those  present  were  Professors  Moissan,  De 
Pranqueville  and  Cenart,  from  France  ;  Profes- 
sors MahafTy  and  Ramsay,  and  Mr.  Thomas 
£.  Thorpe,  from  Great  Britain.  Ambassador 
White  represented  the  Smithsonian  Institution, 
and  Professor  E.  J.  Wolff,  of  Harvard  Univer- 
sity, the  American  Academy  of  Arts  and  Sci- 
ences. 

It  is  said  that  the  litigation  over  the  estate 
of  the  late  Dr.  Thomas  W.  Evans  has  been 
compromised,  leaving  about  $2,000,000  for  a 
Museum  and  Dental  School  at  Philadelphia. 

The  War  Department  has  given  orders  to 
have  the  transport  jETaTtcocA;  prepared  for  the  use 
of  the  new  Philippine  Commission,  which  will 
sail  from  San  Francisco  on  April  15th.  It  is  of 
some  interest  to  note  that  three  members  of  the 
commission  are  college  professors.  Judge  Taft, 
who  succeeds  President  Schurman,  of  Cornell 
University,  as  chairman,  is  professor  and  dean 
in  the  Law  School  of  the  University  of  Cincin- 
nati. 

Mb.  M.  H.  Saville,  of  the  American  Museum 
of  Natural  History,  has  returned  from  a  very 
successful  trip  to  Mexico.  Archseological  ex- 
plorations at  and  near  the  noted  ruins  of  Mitla 
were  prosecuted  to  such  an  extent  that  but  lit- 
tle if  any  archseological  work  is  left  to  be  done 
there. 

Sib  William  MacCobmag,  after  having 
visited  Kimberly  and  Ladysmith  in  the  interest 
of  the  sick  and  wounded,  is  returning  to  Great 
Britain. 


Mb.  W.  E.  D.  Scott,  curator  of  the  orni- 
thological collections  at  Princeton  University, 
has  sailed  for  England  to  study  in  the  British 
Museum  its  collections  in  connection  with  the 
monograph  he  is  preparing  on  the  birds  brooght 
from  Patagonia  by  Mr.  J.  B.  Hatcher. 

McGiLL  Univebsity  will,  on  April  30th,  con- 
fer  the  degree  of  LL.D.  on  Captain  Alfred  J. 
Mahon. 

The  council  of  the  Iron  and  Steel  Institute, 
London,  has  decided  to  award  the  Bessemer 
gold  medal  to  M.  Henri  de  Wendel,  of  Joeof, 
Meurthe-et-Moselle,  France.  The  presentation 
will  take  place  at  the  annual  meeting  to  be 
held  in  London  on  May  9th. 

The  Smith's  Prizes  at  Cambridge  University 
are  awarded  to  Mr.  J.  F.  Cameron,  of  Cains 
College,  for  an  essay  *  On  molecules  considered 
as  electric  oscillators,'  and  to  Mr.  R.  W.  H.  T. 
Hudson,  of  St.  John's  College,  for  an  essay  on 
*■  Ordinary  differential  equations  of  the  second 
order  and  their  singular  solutions.' 

The  Paris  Academy  of  Sciences  has  elected 
as  corresponding  member  Dr.  Simon  Schwen- 
dener,  professor  of  botany  in  the  University  of 
Berlin. 

The  Geographical  Society  of  Paris  has 
awarded  its  great  gold  medal  to  MajorMarchand. 

The  eminent  British  meteorologist,  Mr.  G.  J. 
Symons,  F.R.S.,  died  at  London  on  March  10th, 
at  the  age  of  62  years. 

Pbofessob  Thomas  Pbestok,  F.R.S.,  died 
at  Dublin  on  March  7th,  at  the  age  of  40  yiean. 
He  had  been  since  1891  professor  of  natnnl 
philosophy  in  University  College,  Dublin,  and 
was  also  science  and  art  inspector  for  Ireland. 
He  was  the  author  of  well-known  works  on 
*  Light '  and  *  Heat.' 

Admibal  Sib  Henby  Faibfax,  K.C.B., 
died  at  Naples  on  March  20th,  at  the  age  of  68 
years.  Admiral  Fairfax  had  made  two  voyages 
to  the  Arctic  regions  in  the  interests  of  science. 

The  deaths  are  announced  of  Professor 
Georg  Bumker,  director  of  the  Hamburg  Ob- 
servatory, at  the  age  of  68  years,  and  of  Dr.  G. 
T.  R.  Luther,  director  of  the  Dusseldorf  Obser- 
vatory. 

Mb.  Andbew  Bolteb,  of  Chicago,  died  on 
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March  18th,  aged  80  years.  He  possessed  one 
of  the  finest  entomological  collections  in  the 
United  States. 

A  Princeton  expedition  is  busily  engaged  in 
preparations  for  the  eclipse  of  May  28th  and 
will  probably  leave  for  Wadesboro',  North 
Carolina,  ten  or  twelve  days  before  the  eclipse, 
that  place  having  been  selected,  because  it  is 
the  most  easily  accessible  of  the  stations  where 
the  weather  probabilities  are  equally  good.  The 
party  will  probably  consist  of  Professors  Young, 
Braekett,  Magie  and  Beed,  Mr.  McClenahan, 
Mr.  Russell  and  Mr.  Fisher,  with  perhaps  one 
or  two  others.  The  work  undertaken  will  be 
mainly  spectroscopic,  including  particularly  a 
determination,  both  photographic  and  visual  of 
the  position  of  the  Corona-line.  A  set  of  photo- 
graphs of  the  Corona  will  also  be  taken,  and 
careful  visual  observations  will  be  made  upon  the 
relations  between  the  Corona  and  the  solar 
provinces. 

Mb.  William  H.  Crocker  has  offered  to  de- 
fray the  expense  of  sending  a  party  from  the  Lick 
Observatory  to  observe  the  total  eclipse  of  the 
sun  on  May  28th.  The  party  will  be  headed  by 
Professors  W.  W.  Campbell  and  C.  D.  Perine. 
A  station  has  not  as  yet  been  definitely  chosen, 
but  it  will  probably  be  at  Barnesville  near  At- 
lanta. 

It  was  announced  at  a  meeting  of  the  Royal 
Scottish  Geographical  Society,  on  March  2d,  that 
a  Scottish  expedition  was  to  be  organized  to  co- 
operate with  the  English  and  German  Antarctic 
expeditions.  The  Weddell  Sea  quadrant  south 
of  the  Atlantic  Ocean  will  be  the  Scottish 
sphere.  The  British  sphere  will  be  south  of 
the  Pacific  and  the  German  south  of  the  Indian 
Ocean.  William  S.  Bruce  will  lead  the  Scot- 
tish expedition. 

The  appointment  of  a  receiver  for  the  firm  of 
D.  Appleton  &  Co.  will  be  regretted  by  all  men 
of  science.  By  the  publication  of  the  Popular 
Science  Monthly,  the  International  Scientific  Series 
and  many  other  important  scientific  works,  the 
firm  has  done  much  for  the  advancement  of 
science. 

Professor  Patrick  Geddeb  has  been  making 
addresses  in  the  United  States  with  a  view  to 
arousing  interest  in  the  International  Associa- 


tion for  the  Advancement  of  Science,  Arts,  and 
Education,  which  will  hold  a  first  assembly  at 
Paris  during  the  Exposition.  We  have  already 
called  attention  to  the  establishment  of  the  As- 
sociation which  dates  from  the  recent  meeting 
of  the  British  and  French  Associations  at  Dover 
and  Bologne.  M.  Bourgeois  is  general  presi- 
dent of  the  Association,  and  the  vice-presidents 
of  the  French  group  are  M.  Gr6ard,  rector  of 
the  University  of  Paris  and  M.  Brouardel,  last 
year  president  of  the  French  Association.  The 
vice-presidents  of  the  English  group  are  Dr. 
James  Bryce  and  Sir  Archibald  Geikie.  The 
secretary  is  Professor  Patrick  Geddes.  The 
object  of  the  assembly  at  Paris  appears  to  be 
chiefiy  social  and  a  guide  to  the  Paris  Exposi- 
tion and  its  congresses.  Headquarters  will  be 
established  and  information  by  lectures  and 
otherwise  in  regard  to  the  congresses,  the  ex- 
position and  the  educational  advantages  of  Paris 
will  be  provided.     The  membership  fee  is  $5.00. 

A  JOINT  resolution  has  been  introduced  in 
Congress  authorizing  the  publication  of  fifteen 
thousand  copies  of  the  general  report  of  the  ex- 
pedition of  the  steamer  Fishhawk  to  Puerto 
Bico,  including  the  chapter  relating  to  the  fish 
and  fisheries  of  Puerto  Bico,  as  contained  in 
the  '  Fish  Commission  Bulletin '  for  1900  ;  nine 
thousand  for  the  use  of  the  House,  three  thou- 
sand for  the  use  of  the  Senate,  and  three  thou- 
sand for  the  use  of  the  United  States  Fish  Com- 
mission. 

Governor  Boosevblt  of  New  York  and 
Governor  Vorhees  of  New  Jersey  have  signed 
bills  providing  for  the  appointment  of  commis- 
sions to  protect  the  Palisades.  The  commis- 
sions have  power  to  condemn  land  containing 
the  steep  rocks,  but  it  does  not  appear  that  New 
Jersey  has  made  any  appropriation  for  the  pur- 
chase of  the  land. 

Baron  von  Lipperheide  has  presented  to 
the  Prussian  State  his  collection  of  works  on 
costume.  It  contains  over  10,000  volumes  and 
about  20,000  separate  plates,  being  the  most 
complete  collection  in  the  world.  The  history 
of  industries,  etc.,  are  in  large  measure  repre- 
sented and  the  collection  is  thus  of  considerable 
anthropological  interest. 

Another  attempt  to  create  an  artificial  uni- 
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versal  language  has  been  published  by  Dr.  Ad. 
Nicolas  of  La  Bour  boule,  in  the  Memoirs  of 
the  National  Society  of  Agriculture  of  Angers. 
This  newest  language  is  called  Spokil,  The 
author's  object  is  to  *' combiner  Peuphoine,  la 
mnemotechnie,  Panalogie,  P^tymologie,  rid6- 
ographie."  The  following  are  eight  consecu- 
tive roots:  ^'Eibo,  pocher;  Eigm,  mucilages, 
Eign,  charbon ;  Eiyl,  bourre ;  Eivr,  filament ; 
Eipl,  elements  ligneux ;  Eipn,  gaz ;  Eikl,  per- 
cuteurs.''  It  seems  unlikely  that  '  Spokil '  will 
attain  even  the  temporary  vogue  of  Yolapuk. 

A  WEEKLY  botanical  convention  of  the  bo- 
tanical workers  in  New  York  City,  is  held  at 
the  Museum  of  the  Botanical  Garden,  on  Wed- 
nesday afternoons,  which  is  open  to  all  inter- 
ested persons.  Among  the  subjects  which  have 
been  presented  the  following  are  to  be  noted  : 
Dwarfs  and  Nanism  in  general,  by  Dr.  Mac- 
Dougal,  with  an  exhibition  of  dwarf  Japanese 
trees,  by  Mr.  Henshaw  ;  Plants  and  poisons,  by 
Dr.  R.  H.  True;  Spore  dissemination  in  the  Sor- 
dariacese,  by  Mr.  David  Griffiths ;  the  Flora  of 
Montana  and  the  Yellowstone  Park,  by  Dr. 
Rydberg,  with  an  exhibition  of  new  and  inter- 
esting species  from  the  regions  named  ;  and  the 
origin  of  the  leafy  sporophyte,  by  Dr.  C.  C. 
Curtis. 

In  view  of  the  U.  S.  Treasury  decision  rela- 
tive to  free  importation  of  philosophical  appa- 
ratus and  preparations,  which  is  likely  to  afifect 
seriously  the  work  of  educational  institutions 
and  the  laboratories  of  research,  the  Council  of 
the  American  Chemical  Society  has  voted  that 
the  president  of  the  Society  be  authorized  and 
directed  to  appoint  a  committee  consisting  of 
fifteen  members  of  the  Society,  who  shall  be  in- 
structed to  consider  the  present  status  of  the 
laws  and  regulations  governing  the  free  impor- 
tation of  instruments,  apparatus  and  materials 
used  in  research  work,  and  to  take  such  action 
in  the  premises  in  the  direction  of  securing 
such  new  legislation  or  modifications  of  exist- 
ing laws  and  regulations  as  they  may  find 
necessary  to  the  interests  of  the  educational 
and  research  institutions. 

Nature  states  that  letters  have  been  received 
from  Mr.  J.  E.  S.  Moore's  expedition  dated 
from  Ujiji,  on  Lake  Tanganyika,  November  12, 


1899.  The  other  members  of  the  party  had 
proceeded  to  the  north  end  of  the  lake,  where 
Mr.  Moore  was  proposing  to  join  them  so  soon 
as  the  necessary  number  of  porters  had  been  as- 
sembled. The  expedition  had  been  fairly  suc- 
cessful both  in  collecting  zoological  specimens 
from  the  lake  and  in  studying  the  geological 
features  of  the  surrounding  district.  They  had 
obtained  numerous  living  specimens  of  the 
curious  forms  of  mollusca  of  the  lake,  besides  a 
good  series  of  fishes  and  crustaceans.  The  cele- 
brated jelly-fish  {Limnoenida  tanganjicae)  had 
been  met  with  in  great  numbers.  Mr.  Moore 
had  escaped  fever  altogether,  but  most  of  the 
other  members  of  the  party  had  had  a  touch 
of  it. 


UNIVERSITY  AND  EDUCATIONAL  NEWS, 
Mr.  J.  D.  Rockefeller  has  offered  to  give 
$100,000  to  Wellesley  College  on  condition  that 
the  debt  of  the  college  of  about  the  same  amount 
be  paid  by  subscription  from  the  alumni. 

The  Tulane  University  of  Louisiana  has  re- 
ceived a  gift  of  $50,000  from  Mrs.  Caroline  Til- 
ton  to  assist  •  in  establishing  a  library  in  honor 
of  her  husband. 

The  foundations  for  a  chemical  laboratory  at 
Oberlin  College  have  recently  been  laid.  The 
chemical  laboratory  at  Hobart  College  is  to  be 
enlarged  and  one  of  the  dormitories  will  be 
fitted  up  for  the  work  in  physics,  biology  and 
geology. 

Da.  J.  N.  Langlby  will  be  deputy  professor 
of  physiology  at  Cambridge  University  for  Sir 
Michael  Foster,  M.P. 

Mr.  J.  H.  Jeans  of  Trinity  College,  Cam- 
bridge, has  been  elected  to  the  Isaac  Newton  Stu- 
dentship in  astronomy  and  physical  optics. 

Mr.  H.  Woods,  M.A.,  of  St.  John's  College, 
has  been  appointed  University  lecturer  in  paJeo- 
zoology  for  five  years  from  Michaelmas,  1899. 

Dr.  Drude,  associate  professor  of  physics  at 
Leipzig,  has  been  called  to  a  full  professorship 
at  Giessen. 

Dr.  Konigsberger  has  become  docent  in 
physics  at  Heidelberg ;  Dr.  F.  Streintz  in  elec- 
tro-chemistry at  Gottingen,  and  Dr.  Richard 
Meyer  in  chemistry  at  Berlin. 
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THE  PREVALENT  DISEASES  IN  THE  PHILIP- 

PINES* 

We  have  the  honor  to  sabmit  to  you  a 
brief  accoant  of  our  work  and  movements 
in  carrying  out  your  commission  to  study 
the  prevalent  diseases  in  the  Philippine 
Archipelago.  Your  commissioners,  con- 
sisting of  Dr.  Simon  Flexner  and  Dr.  L.  F. 
Barker,  to  whom  were  voluntarily  attached 
Messrs.  J.  M.  Flint  and  F.  P.  Gay,  of  the 
Medical  School,  the  latter  having  given 
their  time  and  paid  all  their  own  expenses, 
sailed  from  Vancouver  on  March  29, 1899, 
and  arrived  in  Manila,  May  4th,  where  they 
immediately  established  themselves  for  the 
purpose  of  the  work  mentioned.  Owing  to 
the  military  situation  it  was  found  im- 
practicable to  visit  other  ports  in  the  Archi- 
pelago, or  to  penetrate  into  the  interior  of 
the  Island  of  Luzon.  The  entire  time^ 
therefore,  of  the  commission  was  spent  in 
the  study  of  disease  existing  among  the 
natives  and  American  troops  in  Manila  and 
at  Cavite. 

WORK   IN  JAPAN    AND   HONQ-KONG. 

As  transport  sailings  were  uncertain  and 
the  passage  out  by  them  slow,  it  was  de- 
cided to  save  time  and  go  by  fast  steamer, 
the  Canadian  Pacific  Bailway  giving  es- 

*  Rei>ort  upon  an  expedition  sent  by  the  Johns  Hop- 
kins University  to  Preddent  Oilman,  Doctors  Welch 
and  Osier,  Philippine  Committee  of  the  Johns  Hop- 
kins University  Medical  School. 
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pedal  rates  to  the  commisBion  on  tickets 
around  the  world. 

The  original  plan  of  your  commissioners 
was  to  proceed  directly  to  Manila  by  way  of 
Hong-Kong,  at  which  latter  port  it  was  in- 
tended to  stop  only  long  enough  to  outfit 
for  the  tropics  and  to  catch  the  earliest 
steamer  sailing  for  Manila.  After  con- 
sideration of  the  probability  that  certain 
new  kinds  6r  phases  of  disease,  not  occur- 
ring in  temperate  regions,  might  be  encoun- 
tered in  the  Archipelago,  and  of  the  fact 
that  the  diseases  of  the  Philippines  would 
probably  have  much  in  common  with  those 
of  Japan,  it  was  decided  to  spend  one  week 
in  Japan,  where  modern  hospitals  could  be 
visited  and  advantage  taken  of  the  results 
of  the  study  of  tropical  disease  by  highly 
trained  and  eminent  Japanese  physicians. 
The  decision  proved  to  be  valuable  in  many 
ways ;  and  we  especially  desire  to  express 
ourobligations  to  Professors  Aoyama,  Mitsu- 
kuri,  Miura  and  Kitasato,  who  showed  us 
many  courtesies.  The  opportunity  to  see 
in  the  Japanese  hospitals  pure  and  mixed 
examples  of  beri-beri  assisted  us  greatly  in 
our  subsequent  studies,  as  did  also  the  ob- 
servations on  dysentery  made  in  the  Insti- 
tute for  Infectious  Diseases  at  Tokio. 

While  outfitting  at  Hong-Kong  we  im- 
proved the  opportunity  to  study  the  bubonic 
plague,  which  was  still  prevailing  at  that 
port.  This  study  was  made  easy  by  the 
generosity  and  courtesy  of  the  English  Civil 
Physician,  Dr.  James  Lowson,  in  charge  of 
the  Plague  Hospital  and  Mortuary.  The 
study  begun  in  this  way  was  extended  when 
two  months  later  we  returned  to  Hong- 
Kong,  en  route  to  America.  At  this  time 
a  considerable  exacerbation  of  the  disease 
had  taken  place,  and  within  a  week  or  ten 
days  we  saw  several  scores  of  cases  and 
performed  many  autopsies.  The  several 
forms  of  infection :  inguinal ;  axillary ;  ton- 
sillar and  cervical  and  pulmonary,  were 
thus  encountered.     Bacteriological  exami- 


nations were  made  and  tissues  collected  for 
future  study.  Two  of  the  party  (Dr. 
Barker  and  Mr.  Flint)  spent  on  the  return 
journey  three  weeks  (at  their  own  expense) 
in  India,  where  the  great  epidemics  of 
plague  there  raging  were  observed. 

ARRIVAL  IN   MAIOLA. 

Immediately  upon  our  arrival  in  Manila 
quarters  were  sought  at  the  '  Hotel  de 
Oriente.'  Very  insufficient  accommoda- 
tions were  secured  for  a  limited  time,  as  the 
sudden  accession  of  families  of  Army  and 
Naval  officers  had  strained  the  hotel  to  ite 
fullest  capacity.  Having  been  forewarned 
of  the  conditions  of  living  in  Manila,  we 
took  the  precaution  to  bring  with  us  from 
Hong-Kong  a  group  of  Chinese  servants, 
intending  to  set  up  house-keeping  if  practi- 
cable. After  much  difficulty  a  small  house 
was  secured  in  San  Miguel,  where,  by  hiring 
parts  of  the  furnishings  and  buying  what 
could  not  be  rented,  a  temporary  establish- 
ment was  secured. 

Within  a  few  hours  after  our  arrival  the 
credentials  and  private  letters  brought  were 
presented  to  Colonel  Woodhull,  Surgeon-in- 
Chief  to  the  8th  Army  Corps  and  to  Gen- 
eral Otis.  Colonel  Woodhull  afforded  ns 
every  opportunity  to  prosecute  our  work  in 
the  military  hospitals.  Although  no  special 
introduction  was  in  our  possession,  we 
quickly  met  Dr.  Bournes,  chief  health  offi- 
cer of  Manila,  who  opened  to  us  the  hos- 
pitals under  his  charge.  Somewhat  later 
we  met  Dr.  Pearson,  Chief  Naval  Surgeon, 
who  opened  the  Naval  Hospital  at  Cavite 
to  us. 

HOSPITAUB   AT   MANILA. 

Civil  Hospitals, — These  consist  of  a  large 
hospital  within  the  walled  city,  San  Juan 
de  Dio8.  It  has  a  capacity  of  from  250  to 
300  beds  and  accommodated  daring  oar 
stay  both  natives  and  Europeans.  The 
number  of  European  patients  was  small. 
When  the  military  hospitals  were  much 
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crowded  a  certain  number  of  wounded 
prisoners  of  war  were  accommodated .  The 
hospital  contained  chiefly  native  medical 
cases  of  both  sexes.  The  San  Lazaro  or 
leper  hospital,  in  the  outskirts  of  Manila, 
oontaioed  from  80  to  100  lepers  during  our 
stay.  These  had  come  from  Luzon,  almost 
exclusively  from  Manila  and  its  immediate 
surroundings.  The  two  sexes  are  provided 
for  in  separate,  large  and  airy  wards.  One 
wing  of  the  building,  having  a  private  en- 
trance, is  devoted  to  native  prostitutes  who 
apply  regularly  for  examination  and  are 
incarcerated  here  and  treated  medically 
when  found  to  be  suffering  from  venereal 
disease. 

Military  Hospitals. — These  consisted,  be- 
side the  regimental  hospitals  which  were 
virtually  detention  camps,  of  three  Beserve 
Hospitals — the  1st,  2d  and  3d  Reserve  Hos- 
pitals ;  a  convalescent  hospital  on  Corregi- 
dor  Island  and  the  Hospital  Ship  Belief, 
which  was  anchored  in  the  bay.  The  First 
Beserve  Hospital,  under  the  control  of 
Major  Crosby,  had  been  originally  the 
Spanish  military  hospital.  It  had  been 
from  time  to  time,  by  the  erection  of  tents 
over  platforms  raised  a  foot  or  two  from 
the  ground,  increased  in  capacity  until  in 
July  it  contained  1200  or  more  beds.  The 
Second  Beserve  Hospital,  under  the  control 
of  Major  Keefer,  was  a  transformed  modem 
school  building  and  because  of  its  limited 
capacity  (250  beds),  high  ceilings  and  wide 
corridors  it  made  a  model  hospital.  The 
Third  Beserve  Hospital  had  just  been  estab- 
lished towards  the  end  of  our  visit  and  was 
smaller  than  the  others  and  intended  as  a 
convalescent  hospital.  The  hospital  at  Cor- 
regidor  is  a  temporary  structure  and  in- 
tended for  convalescents.  It  is  especially 
well  adapted  for  its  purpose  because  of  the 
high  and  hilly  character  of  the  island  and 
its  complete  investment  by  the  sea.  The 
Relief  YfSiB  used  as  a  hospital  for  acute  cases  ; 
but  some  time  before  we  left  the  acute  cases 


were  transferred  to  the  Beserve  Hospitals 
and  the  Belief  aeiiied  for  San  Francisco  with 
invalided  men. 

The  Beserve  Hospitals  accommodated  es- 
pecially American  sick  and  wounded ;  but 
a  ward  in  the  First  Beserve  Hospital  was 
set  aside  for  the  Filipino  wounded. 

After  the  outbreak  of  beri-beri  at  Cavite 
a  hospital  under  military  control  was  estab- 
lished at  San  Boque  in  the  remains  of  the 
Spanish  Marine  Hospital  which  had  been 
wrecked  by  the  insurgents. 

Naval  IIospitaL — A  small  hospital  for  sick 
seamen  and  marines  was  established  at 
Cavite.  Through  the  courtesy  of  Dr.  Pear- 
son this  was  open  to  us  for  clinical  studies. 

Clinical  Pathological  and  Baxiteriological  Lab- 
oratory. — Through  the  kindness  of  Colonel 
WoodhuU  and  Major  Crosby,  the  officer-in- 
chief  of  the  First  Beserve  Hospital,  a  small 
Filipino  house,  situated  on  the  banks  of  the 
Pasig,  was  given  us  in  which  to  establish  a 
laboratory.  This  was  done  on  the  second 
floor  of  the  house.  The  expense  of  putting 
up  working  tables  was  kindly  borne  by  the 
Medical  Corps  of  the  Army.  The  labora- 
tory equipment  was  set  up  in  this  building 
and  within  a  very  few  days  after  our  arrival 
work  was  begun.  We  desire  to  speak  of 
the  co-operation  of  the  Medical  Staff  of  the 
hospital  who  afforded  us  every  opportunity 
to  visit  the  wards  and  many  of  whom  joined 
or  assisted  us  in  clinical  and  pathological 
work.  We  wish  especially  to  acknowledge 
the  co-operation  and  assistance  of  Lieut. 
Bichard  P.  Strong,  a  graduate  of  the  J.  H. 
U.  Medical  School,  who  had  on  our  arrival 
already  begun  to  do  laboratory  work  and 
who  gave  up  much  of  his  valuable  time  in 
furthering  our  interests.  It  was  found  un- 
necessary to  establish  laboratories  in  the 
other  hospitals,  in  the  first  place  because 
all  were  connected  with  the  Frst  Beserve 
by  the  Signal  Service  telegraphic  system  of 
which  we  had  free  use  ;  and  next  because 
all  the  dead  were  carried  to  the  morgue  in 
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conjunction  with  the  First  Reserve  Hos- 
pital. We  went  or  were  frequently  called 
to  the  other  hospitals  to  make  clinical  and 
bacteriological  examinations. 

With  few  exceptions,  all  the  dead  were 
subject  to  autopsy.  Post-mortem  examina- 
tions were  made  at  the  Civil  Hospitals  upon 
natives  and  at  the  Military  Hospital  upon 
all  that  died.  Exceptions  were  made  only 
in  the  cases  of  those  dead  from  gunshot 
wounds,  when,  if  pressed  for  time,  necrop- 
sies were  sometimes  omitted. 

PREVAILING   DISEASES. 

The  subject  of  the  prevalent  diseases  may 
be  considered  as  they  affect  (1)  the  natives, 
and  (2)  Europeans  and  Americans,  especi- 
ally the  American  garrison. 

Diseases  affecting  Natives, — (a)  Skin  Dis- 
eases. Of  the  skin  diseases  prevailing  among 
the  natives,  aside  from  smallpox  and  other 
specific  exanthemata,  may  be  mentioned 
(1)  diseases  of  the  scalp,  which  are  very 
frequent;  (2)  dhobie  itch;  and  (3)  an  af- 
fection which  resembles  closely  and  which 
is  probably  identical  with  Aleppo  boil 
(Delhi  boil,  Biskra  button,  epidemische  BeuU 
enkrankheit) ,  (6)  Smallpox,  This  disease 
has  been  so  generally  prevalent  in  Luzon 
that  the  natives  have  to  a  large  extent  lost 
fear  of  it.  All  evidence  points  to  the  greatest 
carelessness  in  preventing  its  spread  during 
Spanish  times.  Isolation  of  the  sick  and 
disinfection  of  the  habitations  seem  not  to 
have  been  attempted,  and  vaccination,  even 
among  the  Spanish  garrison,  had  not  been 
carried  out.  Under  these  circumstances  it 
could  be  no  surprise  that  after  the  Ameri- 
can occupation  the  disease  should  appear 
and  even  become  epidemic.  The  epidemic 
which  appeared  early  last  year  was  promptly 
met  by  Br.  Bournes,  who  caused  the  Span- 
ish garrison  still  in  Manila  and  the  natives 
and  Chinese  within  the  city  to  be  vacci- 
nated. In  order  to  insure  satisfactory  re- 
sults he  found  it  necessary  to  establish  a 


vaccine  farm  in  which  young  carabao  were 
used  for  the  preparation  of  the  virus.  Under 
the  influence  of  this  measure  and  by  the  aid 
of  isolation  of  the  sick  the  disease  had  in 
May  practically  disappeared  within  the 
military  lines  about  Manila,  (c)  Leprosy. 
A  definite  focus  of  this  disease  exists 
in  Luzon.  The  cases,  in  the  neighbor- 
hood of  100,  which  were  confined  in  the 
San  Lazaro  Hospital  came  from  Manila  and 
the  country  immediately  surrounding  that 
city.  The  disease  affected  both  sexes,  being 
more  frequent  in  adults,  although  also 
present  in  half-grown  boys  and  girls.  The 
commonest  forms  were  the  tubercular  and 
mutilating.  Autopsies  were  performed  upon 
several  cases  that  had  died  during  our  stay. 
(d)  Tuberculosis.  Accurate  statistics  of  Ihe 
extent  of  the  prevalence  of  this  disease  are 
difficult  if  not  impossible  to  obtain.  That 
the  disease  is  a  common  one  is  indicated  by 
several  facts.  It  is  frequently  met  with  in 
the  native  hospitals,  where  it  may  baye 
been  recognized  during  life  or  is  disclosed 
at  autopsy.  Many  cases  of  supposed  beri- 
beri which  we  autopsied  at  San  Juan  de 
Dios  proved  to  be  tuberculosis.  It  is  pos- 
sible that  the  two  diseases  had  co-existed, 
for  we  found  such  combinations  freely  recog- 
nized by  Japanese  physicians  in  the  hos- 
pitals in  Japan.  Tuberculosis  of  the  lungs 
was  also  found  as  a  common  complication 
in  leprous  individuals  that  came  to  autopsy. 
A  not  very  infrequent  spectacle  met  with 
on  the  streets  are  much  emaciated  and 
weak  natives,  affected  with  suggestive 
coughs  and  free  expectoration.  While  it  is 
not  certain  that  these  individuals  were  ex- 
amples of  tuberculosis,  there  is  strong 
probability  that  this  explanation  of  their 
condition  is  the  correct  one.  (e)  Venereal 
Disease.  Syphilis,  by  general  agreement 
(statistics  not  available),  does  not  pre- 
vail unduly.  Chancroids  and  gonorrhoea 
are,  on  the  other  hand,  very  common. 
The  majority  of  the  prostitutes  confined 
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in  the  San  Lazaro  were  victims  of  these 
two  diseases.  A  very  common  complica- 
tion of  the  soft  sore,  owing  to  lack  of  clean- 
liness, is  swelling  and  suppuration  of  the 
ingninal  glands.  (/)  Beri-Beri.  This  dis- 
ease is  well  known  among  the  natives.  It 
would  appear  to  be  epidemic  and  endemic 
in  Luzon.  It  is,  judging  from  cases  met 
with  in  San  Juan  de  Dios  Hospital  and  the 
statements  of  native  physicians,  constantly 
appearing  in  a  sporadic  form.  During  our 
Btay  an  epidemic  appeared  among  the  Fili- 
pino prisoners  confined  at  Oavite.  Some 
200  cases  developed  in  a  few  weeks  ;  the 
mortality  ranged  from  20  to  30  per  cent. 
The  several  recognized  forms  of  the  disease 
— OBdematous,  paralytic,  and  mixed — were 
encountered.  Clinical  and  bacteriological 
studies  were  made  upon  the  living,  and  the 
dead  were  subjected  to  autopsy  and  bac- 
teriological examination.  The  difiBculty  of 
getting  to  and  fro  between  Manila  and  Ca- 
vite  on  account  of  the  impossibility  of  land 
communication,  made  this  part  of  our  work 
difficult  and  time-consuming.  A  consider- 
able collection  of  pathological  material  and 
other  data  has  been  made.  This  material 
is  now  in  process  of  study  and  arrangement. 
DUeases  affecting  Americans. — The  chief 
causes  of  disability  among  the  American 
land  forces  are  the  enteric  diseases.  These 
are  diarrhcea,  dysentery,  typhoid  fever,  and 
gastro-intestinal  catarrhs.  Many  of  the 
diarrhceas  are  merely  preliminary  to  the 
symptoms  of  dysentery.  Other  infectious 
fevers  are  relatively  infrequent.  A  small 
number  of  cases  of  scarlet  fever  and  diph- 
theria only  were  encountered.  The  ma- 
larial fevers  prevailed  but  not  seriously 
during  the  months  of  May,  June  and  July, 
(a)  Dysentery.  This  disease  is  responsible 
for  the  greatest  amount  of  invalidation  and 
the  highest  mortality.  It  appears  in  acute, 
sub-acute,  and  chronic  forms.  The  chronic 
form  is  sometimes  attended  by  secondary 
abscess  of  the  liver.    The  acute  form  may 


end  in  24,  48,  or  72  hours.  In  it  the  whole 
of  the  large  intestine  and  usually  the  lower 
portion  of  the  ileum  is  involved.  The  mu- 
cous membrane  of  the  gut  is  swollen,  con- 
gested and  oedematous,  in  places  hemor- 
rhages have  taken  place  into  the  mucous 
membrane  and  the  sub-mucosa  is  swollen 
and  its  blood-vessels  greatly  dilated..  No 
ulcers  existed  in  such  cases.  Amcebse 
were  absent  or  very  difficult  to  find  in  the 
fresh  stools  and  in  the  intestinal  contents 
immediately  after  death.  In  the  sub-acute 
and  chronic  forms  ulcers  are  present  in  the 
mucosa ;  the  coats  of  the  intestine  are 
greatly  thickened ;  at  times  large  sloughs 
of  mucous  membrane,  partly  detached, 
occur,  and  the  lesions  are  confined  to  the 
large  intestine.  Amcebse  are  more  com- 
monly present  in  these  cases  but  are  vari- 
able as  to  actual  occurrence  and  num- 
bers. Large  hepatic  abscesses,  usually 
single,  were  encountered  in  a  number  of 
these  cases.  Amcebsd  were  variable  in  the 
contents  of  the  abscesses.  In  one  very 
large  abscess,  occupying  both  right  and  left 
lobes  of  the  liver,  no  amoebae  but  a  pure  cul- 
ture of  the  Staphylococcus  pyogenes  citrous 
was  obtained.  The  clinical  study  of  the 
cases  of  dysentery  with  reference  to  amoebae 
was  equally  unsatisfactory.  In  cases  with 
marked  symptoms  both  in  patients  con- 
fined to  bed  and  those  beginning  to  go 
about  but  still  with  persistent  loose  bowels, 
these  organisms  were  frequently  missed  ; 
while  in  instances  ready  to  be  discharged 
they  might,  at  certain  examination,  be 
found  to  be  very  abundant.  In  morphol- 
ogy, the  amoebae  studied  corresponded  with 
the  amoeba  coli  found  in  Egypt  and  in  this 
country.  The  bacteriological  study  of  cases 
of  dysentery  was  carried  out  upon  the  fresh 
stools  of  acute  and  chronic  cases  and  with 
the  intestinal  contents,  mesenteric  glands, 
liver,  etc.,  of  cases  dying  and  subjected  to 
autopsy.  The  intestinal  fiora  was  studied 
in  its  entirety  by  means  of  plate  cultures.' 
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A  variety  of  micro-organlBmB  were  sepa- 
rated. Many  of  these  were  well-known 
species  or  occarred  normally  in  the  situa- 
tions in  which  found.  Tests  with  blood 
sera  for  agglutination  were  made  and  those 
organisms  giving  positive  reactions  were 
separated  for  further  study.  Two  groups 
of  bacilli  were  thus  differentiated  :  (1) 
Having  affinities  with  the  group  of  bacillus 
coll  communis.  The  agglutination  was 
variable,  being  constant  and  sensitive  with 
the  blood-serum  of  the  same  individual 
(host)  and  inconstant,  and  active  in  rela- 
tively strong  solutions  only,  in  serum  from 
other  individuals.  (2)  Having  affinities 
with  the  group  of  bacilli  of  which  bacillus 
typhosus  is  the  type.  Agglutination  con- 
stant and  sensitive  with  blood-serum  of  host 
as  well  as  the  sera  of  other  individuals  suffer- 
ing from  dysentery.  Inactive  with  normal 
serum,  serum  from  cases  of  typhoid  fever, 
malaria  and  beri-beri.  A  bacillus  belonging 
to  the  second  group,  which  is  still  under 
study,  would  seem  to  agree  with  the  bacil- 
lus dysenteriffi  isolated  by  Shiga  from 
cases  of  endemic  dysentery  occurring  in 
Japan.  It  is  regarded  by  us  as  an  im- 
portant factor  in  the  causation  of  the  dysen- 
.  tery  of  the  Philippine  Islands.  Experi- 
ments in  immunization  of  animals  and  the 
production  of  vaccine  are  in  progress.  (6) 
Typhoid  fever.  The  total  number  of  cases 
of  typhoid  fever  in  the  hospitals  during 
May,  June  and  July  was  far  below  those  of 
dysentery ;  the  number  of  deaths  also  was 
less.  It  was,  however,  a  frequent  affection 
among  Americans.  The  examination  of 
the  blood,  microscopically  and  with  the 
Widal  test,  was  of  the  greatest  help  in 
diagnosis.  The  disease  came  to  autopsy 
presenting  the  classical  intestinal  lesions 
and  also  in  atypical  forms.  In  the  small 
number  of  autopsies  made  upon  those  dead 
of  this  disease,  several  instances  of  slight 
intestinal  envolvement  or  even  entire  escape 
were  met  with.     These  cases  would  have 


remained  very  obscure  or  even  undeter- 
mined except  for  the  Widal  reaction  and 
bacteriological  examination.  In  some  in- 
stances the  typhoid  bacillus  was  found 
widely  disseminated  throughout  the  body, 
the  autopsy  being  made  immediately  after 
death,  (c)  Malarud  Fevers.  A  large  pro- 
portion of  the  cases  sent  in  from  the  field 
and  outlying  military  stations  where  ex- 
aminations had  to  be  hastily  made  as  in- 
stances of '  malaria  '  or  ^  intermittent  fever ' 
turned  out  to  be  cases  of  other  diseases 
(typhoid,  dysentery,  etc.).  A  number  of 
true  cases  of  malarial  fever  were,  however, 
met  with,  and  in  the  blood  of  these  the 
characteristic  parasites,  identical  with  those 
occurring  in  other  places  in  which  studies 
of  the  blood  have  been  made,  were  found. 
No  quartan  parasites  were  met  with, 
but  cases  of  quartan  affection  doubt- 
less exist.  Typical  infections  with  the 
'  tertian  '  and  '  sestivo  autumnal '  varieties 
of  the  parasite  were  encountered  by  us, 
and  by  microscopists  among  the  Army 
physicians  in  the  Reserve  Hospitals  and  on 
the  Relief.  One  of  the  fatal  cases  of  malaria 
was  complicated  with  acute  lobar  pneu- 
monia. The  cases  of '  calentura  perniciosa ' 
which  occur  in  Mindoro,  Mindanao  and  in 
certain  parts  of  Luzon  should  be  studied  as 
soon  as  these  regions  are  accessible.  The 
Archipelago  is  favorable  also  for  the  stady 
of  the  relation  of  mosquitos  and  other  in- 
sects to  malarial  infection.  Some  of  the 
malarial  cases  were  undoubtedly  rectdtves, 
imported  from  Cuba  or  elsewhere.  A  very 
small  number  of  deaths  was  referable  to 
malaria.  Two  instances  of  acute  malarial 
infection  came  to  us  for  autopsy.  On  the 
other  hand,  several  instances  of  malarial 
pigmentation  of  the  organs,  in  persons  dying 
from  other  diseases,  were  encountered. 
Parasites  in  the  latter  cases  were  absent 
These  men  had,  as  a  rule,  been  in  Cuba  or 
Puerto  Rico  during  the  Spanish  war. 

((£)   Tuberculosis.     A  number  of  cases  oi 
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palmonary  taberculosis  developed  among 
the  soldiers  in  the  American  troops.  A 
definite  history  of  ezposnre  to  wet  and 
various  hardships  was  elicitable  in  many  of 
these  cases. 

(e)  Dengue,  At  Cavite  there  occurred  a 
large  outbreak  of  an  epidemic  fever  of  short 
duration  (a  few  days)  known  locally  as 
Cavite  fever.  Almost  all  who  remained  in 
Cavite  for  any  length  of  time  were  attacked. 
Second  and  third  attacks  were  common. 
Muscular  pains  were  severe  in  some  cases 
and  not  in  others.  A  slight  ezanthem  was 
present  in  many  of  the  cases.  Flushing  of 
the  face,  restlessness  and  general  malaise  ac- 
companied the  fever  and  rapid  heart  action. 
Malarial  parasites  were  not  present  in  the 
blood,  nor  did  the  serum  from  such  cases 
agglutinate  cultures  of  the  typhoid  bacillus. 
The  epidemic  is  regarded  as  one  of  Dengue. 

(/)  Tropical  Ulcers.  A  number  of  the 
American  soldiers  suffered  irom  a  form  of 
indolent  ulceration,  locally  known  as 
'  tropical  ulcer.'  These  ulcers  occurred 
singly  sometimes  but  were  more  often  mul- 
tiple. They  began  as  small  pustules,  which 
gradually  extended.  They  were  most  fre- 
quent among  those  who  had  been  compelled 
to  make  long  marches  through  swampy  dis- 
tricts, and  the  patients  themselves  attributed 
the  ulceration  to '  poisoning '  in  the  marshes. 

{g)  W(mnd  Infection.  Our  experience 
with  wound  infections  was  rather  limited. 
The  other  problems  undertaken,  regarded 
as  more  important  as  bearing  on  the  general 
question  of  disease  and  its  causation  in  the 
Islands,  left  but  little  time  and  opportunity 
to  attack  this  interesting  subject.  Certain 
observations  of  interest  were  made.  Pyo- 
genic infections  due  to  the  common  pus 
cocci  occurred.  In  a  small  number  of  gun- 
shot wounds  causing  compound  fractures 
emphysematous  gangrene  occurred  and  the 
bacillus  aerogenes  capsulatus  was  isolated. 
In  one  instance  of  compound  fracture  of 
the  tibia  a  spore-bearing  bacillus  was  as- 


sociated with  the  bacillus  aerogenes  capsula- 
tus. It  was  found  in  cover-slip  preparations 
from  the  original  wound  in  the  first  setof  cul- 
tures. It  could  not  be  further  transplanted 
and  hence  was  not  identified.  In  two  other 
cases  was  the  bacillus  aerogenes  met  with, 
one  a  case  of  peritonitis  following  infection 
of  the  intestine  from  an  incarcerated  hernia, 
and  the  other  also  a  case  of  peritonitis  but 
secondary  to  perforation  of  a  typhoid  ulcer 
of  the  intestine.  The  army  surgeons  were 
enthusiastic  as  to  the  adequacy  of  the 
'  First- Aid  Package '  in  limiting  the  num- 
ber of  wound  infections. 

CUMATOLOGIGAL  AND  HYGIENIC  CONDITIONS. 

The  climate  is  that  of  continual  summer. 
There  is  a  wet  season  (S.  W.  Monsoon)  and 
a  dry  season  (N.  E.  Monsoon).  The  hot- 
test period  is  at  the  end  of  the  dry  and  the 
beginning  of  the  wet  season — precisely  the 
period  of  our  visit.  The  climate  from  No- 
vember tjo  March  is  said  to  be  delightful. 
In  the  worst  season  of  the  year  the  climate 
is  very  trying  and  especial  precautions  are 
to  be  taken  if  Americans  are  to  keep  well 
there.  The  extremes  of  temperature  are 
not  great,  but  the  constancy  of  the  high 
temperature,  together  with  a  high  degree 
of  humidity,  make  the  climate  peculiarly 
enervating.  We  were  interviewed  at  length 
while  in  Manila,  officially  by  the  U.  S. 
Philippine  Commission,  with  regard  to  cli- 
mate and  the  hygienic  precautions  to  be 
observed,  as  well  as  witl^  regard  to  other 
medical  problems  in  the  islands.  The  cli- 
matic conditions  and  the  hygienic  precau- 
tions to  be  taken  will  form  the  subject  of  a 
fuller  report  to  be  made  later. 

The  above  represents,  briefly  stated,  the 
results  achieved  by  your  expedition  sent  to 
the  Philippines.  As  will  be  patent  to  you, 
not  a  little  yet  remains  to  be  done  before 
the  scientific  portion  of  the  work  is  com- 
pleted. This  portion  of  the  report  is  for 
the  present  only  hinted  at  or  withheld  until 
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it  shall  have  been  finished.  It  is  the  inten- 
tion of  your  commissioners  to  make  careful 
studies  of  the  material  relating  to  beri-beri, 
dysentery,  malarial  and  typhoid  fevers, 
leprosy,  and  the  bubonic  plague,  which  has 
been  collected.  These  studies,  with  the  ex- 
ception of  that  relating  to  dysentery,  will 
be  carried  out  upon  preserved  material,  and 
the  labor  involved,  which  has  been  divided 
between  Baltimore  and  Philadelphia,  will 
necessitate  that  soine  time  must  elapse  be- 
fore the  finished  report  is  forthcoming. 
The  task  of  completing  the  study  of  the 
bacillus  isolated  from  cases  of  dysentery 
has  been  assigned  to  Dr.  Flexner,  who 
was  principally  engaged  with  that  theme 
during  the  residence  in  Manila.  In  order 
to  carry  out  the  experiments  as  designed, 
an  outlay  for  experimental  animals  and 
their  maintenance  will  need  to  be  made. 
It  is  known  to  you  that  the  original  sum  so 
generously  contributed  by  friends  of  the 
University  and  appropriated  for  the  use  of 
your  commission  has  been  exhausted,  and 
that  private  means  have  been  drawn  upon 
to  defray  a  part  of  the  expense  involved. 
We  would  respectfully  draw  attention  to 
this  fact  and  to  the  further  expenses  to  be 
incurred,  and  request  direction  as  to  your 
wishes  regarding  these  matters. 

We  wish  to  express  our  deep  gratitude  to 
Messrs.  Flint  and  Gay,  whose  untiring 
efibrts  during  our  residence  in  Manila  made 
it  possible  to  accomplish  far  more  than  we 
could  have  done  tmaided.  It  is  a  pleasure 
to  acknowledge  also  many  kindnesses  on 
the  part  of  Mr.  John  W.  Garrett. 

That  we  are  deeply  indebted  to  the  offi- 
cers in  the  Medical  Service  of  the  U.  8. 
Army  and  Navy  for  opportunities  and  aid  is 
evident  from  the  report  preceding.  Courte. 
sies  and  kindnesses  extended  by  various 
citizens  of  Manila,  European  and  native, 
are  here  also  gratefully  acknowledged. 

Simon  Flexner, 
Lewellts  F.  Barker. 


A  POPULAR  ACCOUNT  OF  SOME  NEW  FIELDS 
OF  THOUGHT  IN  MATHEMATICS* 

At  the  beginning  of  the  nineteenth  cen- 
tury elementary  arithmetic  was  a  Freshman 
subject  in  our  best  colleges.  In  1802  the 
standard  of  admission  to  Harvard  College 
was  raised  so  as  to  include  a  knowledge  of 
arithmetic  to  the  *  Rule  of  Three.'  A  boy 
could  enter  the  oldest  college  in  America 
prior  to  1803  without  a  knowledge  of  a  mul- 
tiplication table.f  From  that  time  on  the 
entrance  requirements  in  mathematics  were 
rapidly  increased,  but  it  was  not  until  after 
the  founding  of  Johns  Hopkins  University 
that  the  spirit  of  mathematical  investiga- 
tion took  deep  root  in  this  country. 

The  lectures  of  Sylvester  and  Cayley  at 
Johns  Hopkins  University,  the  founding  of 
the  American  Journal  of  MathemaHcs  and  the 
young  men  who  received  their  training 
abroad  co-operated  to  spread  the  spirit  of 
mathematical  investigation  throughout  our 
land.  This  led  to  the  formation  of  the 
American  Mathematical  Society  eight  years 
ago  as  well  as  to  the  starting  of  a  new  re-, 
search  journal.  The  IVanaactions  of  the  Amer- 
iean  Mathematical  Society,  at  the  beginning  of 
this  year.  While  these  were  some  of  the 
results  of  mathematical  activity,  they,  in  a 
still  stronger  sense,  tend  to  augment  this 
activity. 

In  Europe  such  men  as  Descartes,  New- 
ton, Leibniz,  Lagrange  and  Euler  laid  the 
foundation  for  the  development  of  mathe- 
matics in  many  directions.  These  men, 
as  well  as  a  few  of  the  most  prominent 
in  the  early  part  of  the  nineteenth  century, 
were  not  specialists  in  mathematics.  They 
were  familiar  with  all  the  fields  of  mathe- 
matical activity  in  their  day  and  some  of 
them  were  well  known  for  their  contriba- 
tions  in  other  fields  of  knowledge.   The  last 

*  Read  at  the  regular  winter  term  meeting  of  the 
Alpha  Chapter  of  Sigma  Xi,  Cornell  Universitj. 

t  Cajori,  The  teaching  and  history  of  mathematioB, 
1890,  p.  60. 
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three-quarters  of  a  century  and  especially 
the  last  two  or  three  decades  have  witnessed 
a  marvelous  change  in  the  mathematical 
activity  of  Europe.  Mathematical  period- 
icals have  sprung  up  on  all  sides.  A  number 
of  mathematical  societies  have  been  organ- 
ized and  many  of  the  leading  mathemati- 
cians have  confined  their  investigations  to 
comparatively  small  fields  of  mathematics. 

The  rapid  increase  of  the  mathematical 
literature  created  an  imperative  need  of 
bibliographical  reviews.  This  need  was  met 
in  part  by  the  establishment  at  Berlin,  in 
1869,  of  a  year-book  devoted  exclusively 
to  reviews  of  mathematical  articles,  Jahr- 
hwh  uber  die  Fortsehritte  der  MathemaJtik, 
The  28th  volume  of  this  work  reached  our 
library  a  short  time  ago.  It  contains  over 
900  pages.  With  a  view  towards  further 
increasing  the  facilities  to  keep  in  touch 
with  this  growing  literature,  the  Amster- 
dam Mathematical  Society  commenced  the 
publication  of  a  semi-annual  review,  Revue 
SemestriellSy  in  1893.  In  the  last  number, 
236  periodicals  are  quoted,  each  of  which 
contains,  at  times,  mathematical  articles 
that  are  of  sufficient  merit  to  be  noted. 
Each  of  the  four  countries,  France,  Ger- 
many, Italy,  and  America  publishes  over 
thirty  such  periodicals. 

One  of  the  characteristic  features  of  our 
times  is  the  prominence  of  the  spirit  of  co- 
operation. The  mathematical  periodicals 
and  the  mathematical  societies  are  evi- 
dences of  this  spirit.  In  quite  recent  years 
international  mathematical  congresses  have 
given  further  ezpre&sion  of  the  wide-spread 
desire  to  co-operate  with  even  the  most  re- 
mote workers  in  the  same  fields.  The  first 
of  these  congresses  was  held  in  Zurich  in 
1897,  and  the  second  is  to  be  held  during 
the  coming  summer  in  connection  with 
the  Paris  Exposition.  The  same  spirit  led 
in  1894  to  the  starting  of  a  periodical, 
LHntermediare  des  mathemcUidena,  which  is 
devoted   exclusively  to  the  publishing  of 


queries  and  answers  in  regard  to  different 
mathematical  subjects. 

This  desire  for  extensive  co-operation  is 
tending  towards  unifying  mathematics  and 
towards  laying  especial  stress  on  those  sub- 
jects which  have  the  widest  application  in 
the  different  mathematical  disciplines.  This 
explains  why  the  theory  of  functions  of  a 
complex  variable  and  the  theory  of  groups 
are  occupying  such  prominent  places  in  re- 
cent mathematical  thought.* 

Before  entering  upon  a  description  of 
some  of  the  fields  included  in  these  sub- 
jects and  the  interesting  problems  which 
they  present,  it  may  be  well  to  state  ex- 
plicitly that  our  remarks  on  mathematics 
will  have  very  little  reference  to  its  appli- 
cation to  other  sciences.  To  the  pure 
mathematician  a  result  that  has  extensive 
application  in  mathematics  is  just  as  im- 
portant and  useful  as  one  which  applies  to 
the  other  sciences.  Mathematics  is  a  sci- 
ence which  deserves  to  be  developed  for  its 
own  sake.  The  thought  that  some  of  its 
results  may  find  application  in  other  sci- 
.  ences  is,  however,  a  continual  inspiration, 
and  those  who  investigate  such  applications 
sometimes  add  materially  to  the  develop- 
ment of  mathematics. 

The  curve  representing  a  function  of  a 
single  variable  was  the  principal  object  of 
investigation  during  the  eighteenth  and  a 
great  part  of  the  nineteenth  century  .f  The 
investigations  of  Abel  and  Cauchy  on  power 
series  during  the  early  part  of  the  nine- 
teenth century  furnished  the  foundation  for 
the  modem  theory  of  analytic  functions — 
a  theory  which  has  been  adorned  by  the 
labors  of  some  of  the  most  brilliant  mathe- 
maticians of  the  preceding  generation  and 
which  is  claiming  the  attention  of  some  of 
the  foremost  thinkers  of  the  present  time. 
Quite  recently  this  theory  has  been  made 

*Cf.  Klein,  Chicago  Mathematical  Papers^  1893,  p. 
134. 
t  Lie,  Leipziger  Berichtey  toI.  47,  p.  261. 
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more  accessible  to  English  readers  by  the 
treatises  of  Forsyth  and  of  Harkness  and 
Morley. 

The  critical  spirit  of  our  age  is,  in  a  large 
measnre,  dae  to  the  stndy  of  the  theory 
of  analytic  functions.  ^'ITewton  assumes 
without  hesitation  the  existence,  in  every 
case,  of  a  velocity  in  a  moving  point,  with- 
out troubling  himself  with  the  inquiry 
whether  there  might  not  be  continuous 
functions  having  no  derivative."*  When 
it  was  discovered  that  such  functions  exist 
and  that  the  works  of  some  of  the  great- 
est mathematicans  of  the  preceding  cen- 
turies have  to  be  modified  in  some  instances, 
mathematicians  naturally  became  much 
more  exacting  in  regard  to  rigor,  and  thus 
ushered  in  an  age  which  may  be  compared 
with  the  times  of  Euclid  with  respect  to  its 
demands  for  rigor.  Whether  our  critical 
age  will  produce  a  work  which,  like  Euclid, 
will  serve  as  a  model  for  millenniums  can- 
not be  foretold,  but  it  seems  certain  that 
works  which  can  stand  the  critical  tests  of 
this  age  will  stand  the  tests  of  all  ages. 

The  critical  spirit  of  our  times  is  the 
foundation  of  what  has  been  styled  the 
arUhmetizatian  of  mathematica.  This  move- 
ment which  the  late  Weierstrass  knew  so 
well  to  lead  is  pervading  more  and  more 
the  whole  mathematical  world.  We  are 
rapidly  banishing  from  our  treatises  the 
term  quantity  and  replacing  it  by  the  word 
number.  Our  geometric  intuitions  are 
forced  into  the  background  and  logical  de- 
ductions from  definitions  are  taking  their 
places.  Who  can  conceive  of  curves  which 
have  no  tangent  at  any  of  their  rational 
points  in  a  given  interval  ?  Nevertheless  it 
is  well  known  that  such  curves  exist.  An 
account  of  such  functions  was  first  pub- 
lished by  Hankel  in  ISTO.f 

Mathematicians    find    themselves    in    a 

*  Klein,  Evanslon  Colloquium^  1894,  p.  41. 
t  Cf .  Pierpont,  Bulletin  of  the  American  McUhematical 
Society,  vol.  5,  p.  398. 


great  dilemma  at  this  point.  Geometric 
intuition  has  been  such  a  strong  instrument 
of  research  and  has  given  so  much  life  and 
beauty  to  mathematical  investigation  that 
mathematicians  cling  to  it,  as  their  own 
lives.  It  is  an  enormous  price  when  rigor 
can  be  purchased  only  with  geometric  in- 
tuition. Yet,  in  the  present  stage  of  mathe- 
matical thought,  this  seems  to  be  the  only 
thing  that  will  be  accepted,  and  mathema- 
ticians stand  helpless  before  this  decree. 

A  few  examples  may  throw  some  light  on 
this  subject.  What  do  we  understand  by 
the  length  of  a  continuous  curve  ?  The  in- 
tuitionalist  says,  if  we  connect  different 
points  of  the  continuous  curve  by  straight 
lines  and  find  the  sum  of  the  lengths  of 
these  straight  lines,  then  the  length  of  the 
curve  will  be  the  limit  of  this  sum  as  the 
number  of  the  points  is  indefinitely  in- 
creased. Jordan  was  the  first  to  call  atten- 
tion to  the  fact  that  this  sum  need  not  have 
a  limit.  Hence  there  are  continuous  curves 
which  do  not  have  any  length  according  to 
the  ordinary  definition  of  length.  In  fact 
a  number  of  area- filling  curves  have  re- 
cently been  studied,  and  Cantor  has  shown 
that  a  multiplicity  of  any  number  of  dimen- 
sions can  be  put  in  a  one  to  one  correspond- 
ence with  a  multiplicity  of  one  dimension. 

These  are  some  of  the  facts  which  have 
compelled  mathematicians  to  construct  their 
own  worlds — the  number  worlds.  Conclu- 
sions drawn  in  one  number  world  do  not 
necessarily  apply  to  another.  When  a 
problem  is  under  consideration  the  number 
world  is  so  chosen  as  to*  meet  the  demands 
of  the  problem.  For  instance,  the  construc- 
tions and  demonstrations  of  Euclid's  geom- 
etry seem  to  require  only  a  space  composed 
of  quadratic  numbers.*  Hence  it  appears 
that  we  do  not  need  to  assume  that  space  is 
continuous  in  order  to  demonstrate  the 
theorems  of  elementary  geometry.    Simi- 

*Cf.  Strong,  Bulletin  of  the  American  Mathemaiieal 
Society^  vol.  4,  1898,  p.  443. 
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larly  in  algebra,  we  are  laying  more  and 
more  stress  npon  a  distinct  statement  of  the 
namber  world  (the  domain  of  rationality) 
in  which  we  are  operating.  Snch  specifica- 
tions add  a  clearness  and  rigor  to  our  work 
which  wonld  otherwise  scarcely  be  possible. 

This  refinement  which  the  mathematical 
thoaght  of  to-day  is  so  actively  caltivating 
is  not  restricted  to  the  finite  region.  Math- 
ematical infinity  is  receiving  its  share  of  at- 
tention. It  is  well  known  that  it  is  some- 
times desirable  to  regard  the  infinite  region 
as  a  single  point.  This  is,  for  instance,  the 
case  in  the  transformation  known  as  inver- 
sion. Again,  in  ordinary  projective  geom- 
etry it  is  generally  convenient  to  regard  the 
infinite  region  as  of  one  lower  dimension 
than  the  finite,  so  that  the  infinite  region 
of  a  plane  is  merely  a  line  and  the  infinite 
region  of  space  is  a  plane.  The  stndent  of 
difierential  calcnlas  is,  moreover,  familiar 
with  the  infinite  variable  and  the  many 
simplifications  which  its  uses  make  possible. 

The  most  fruitful  investigations  along 
this  line  are  those  on  multiplicities  (Meng- 
enlehre,  ensembles).  Any  total  of  definite 
and  clearly  defined  elements  is  said  to  form 
a  multiplicity.  If  two  multiplicities  are 
simply  isomorphic,  i,  e,,  if  there  is  a  1,  1 
correspondence  between  the  elements  of  the 
multiplicities,  they  are  said  to  be  equiva- 
lent, or  to  have  the  same  power.  For  ex- 
ample, it  is  easy  to  prove  that  all  the  posi- 
tive rational  numbers  are  equivalent  to  the 
natural  numbers.  To  do  this  we  may  asso- 
ciate all  the  rational  numbers  p/q  for  which 
the  sum  p  +  qz=n  any  positive  integer. 
We  thus  have  the  n  —  1  numbers. 

n  — 1       n— 2       n— 3  2  1 


1      '         2      '         3     '         '      n  — 2'      n  — 1' 

We  may  let  1  correspond  to  1 ;  the  num- 
bers for  which  n  =  3  correspond  to  2  and  3  ; 
the  numbers  for  which  n  ~  4  correspond  to 
4,  5  and  6,  etc.  We  thus  obtain  the  fol- 
lowing 1, 1  correspondence  between  all  the 


rational  numbers  and  the  positive  integers  : 

i;?,  i;f,  i,l;f,  f.i  t;  f.   f  I,  i,  iy:' 

1,  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13,  14,  15,  - 

It  may  be  observed  that  we  do  not  need 
to  reduce  the  rational  fractions  to  their 
lowest  terms  to  effect  this  correspondence. 
This  method  of  proof  is  due  to  Cantor,  who 
has  also  proved  that  all  algebraic  numbers 
are  equivalent  to  the  natural  numbers.* 
How  important  and  far-reaching  the  inves- 
tigations along  this  line  are  may  be  inferred 
from  the  fact  that  Jordan  has  employed 
them  to  serve  as  a  foundation  of  the  ele- 
mentary part  of  the  second  edition  of  his 
magistral '  Cours  d'analyse.' 

A  large  number  of  mathematical  prob- 
lems may  be  reduced  to  equations  involving 
a  single  unknown.  The  solution  of  such 
equations  has  occupied  a  prominent  place 
in  the  mathematical  literature  for  centuries. 
The  problem  is  so  di£Bicult  that  it  has  been 
attacked  from  a  number  of  different  points 
and  by  means  of  a  large  variety  of  instru- 
ments. The  instrument  which  has  proved 
to  be  the  most  powerful  and  far-reaching  is 
substitution  groups.  By  means  of  it  Abel 
succeeded  in  1826  to  prove  that  an  equa- 
tion whose  degree  exceeds  four  cannot  gen- 
erally be  solved  by  the  successive  extrac- 
tion of  roots  t  aud  Galois  a  few  years  later 
sketched  a  far-reaching  theory  of  equations 
which  rests  upon  the  theory  of  these  groups. 

In  recent  years  it  has  been  recognized 
(especially  through  the  labors  of  Sophus 
Lie)  that  the  theory  of  groups  has  very  ex- 
tensive and  fundamental  application  in  a 
large  number  of  the  other  domains  of 
mathematics.  About  a  year  ago  the  great 
French  mathematician  H.  Poincar^  showed 
in  an  article,  published  in  the  Chicago 
Monist  X  how  this  concept  may  be  employed 
in  laying  the  foundations   of  elementary 

*  Cantor,  Crelle,  vol.  77,  258;  of.  vol.  84,  p.  250. 
t  Crelle,  vol.  1. 
t  October,  1898. 
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geometry.  It  should  be  observed  that  the 
theory  of  groups  is  intrinsically  based  upon 
the  fundamental  concepts  of  mathematics. 
It  is  not  a  superstructure.  It  stands  on  its 
own  foundation  and  supports  more  or  less 
a  number  of  other  mathematical  structures. 

As  this  theory  is  less  known  than  most  of 
the  other  extensive  branches  of  mathe- 
matics it  may  be  desirable  to  enter  into 
some  details.  It  is  evident  that  there  are 
rational  functions  of  n  independent  varia- 
bles (ajj,  a:,,  a;,,  .•,  x^  which  are  not  changed 
when  these  variables  are  permuted  in  every 
possible  manner.  Such  functions  are  said 
to  be  symmetric  in  regard  to  these  variables. 
The  sum  of  any  given  power  of  these  vari- 
ables {x^+x*-^x^-\ \-x^)  is  an  instance 

of  a  symmetric  function.  These  functions 
occupy  one  extreme.  The  other  extreme  is 
furnished  by  functions  such  as  x^+2x^+Zx^ 
-f- •  nx^  which  change  their  value  for  every 
possible  interchange  of  the  variables.  Most 
of  the  functions  are  of  neither  of  these  ex- 
treme types. 

Suppose  that  a  function  ^  (Xj,  a;,,  ..,  a;^)  is 
not  changed  by  either  of  two  interchanges 
of  its  independent  variables.  Such  inter- 
changes are  called  substitutions  and  they 
may  be  represented  by  8^  and  5,.  Since  ^ 
is  not  changed  by  either  of  the  substitutions 
S^j  S^y  it  cannot  be  changed  by  the  substi- 
tutions which  are  equivalent  to  the  succes- 
sion of  these  substitutions  taken  in  any 
order.  All  such  substitution  may  be  repre- 
sented by  S,^  S/  Sy  «,«...  .*  Since  only  a  fi- 
nite number  of  permutations  are  possible 
with  n  letters  it  follows  that  S^^  8/  S^y  aS/  .- 
can  represent  only  a  finitenumber  of  distinct 
substitutions.  The  totality  of  these  substi- 
tutions is  said  to  be  a  substitution  group. 
Hence  we  observe  that  every  rational  func- 
tion belongs  to  some  substitution  group. 

It  was  soon  observed  that  an  infinite 
number  of  functions  belong  to  the  same 

*  The  exponent  indicates  the  nnmber  of  times  the 
substitution  is  employed  in  succession. 


substitution  group  and  that  all  of  these 
functions  can  be  expressed  rationally  in 
terms  of  one  of  them.  The  researches  of 
Abel,  Galois,  and  Jordan,  were  based  upon 
these  facts  and  they  show  that  the  most 
important  problems  in  the  theory  of  eqaa- 
tions  involve  the  theory  of  substitution 
groups.  The  theory  of  groups  was  thua 
founded  with  a  view  to  its  application  to  a 
subject  of  paramount  importance.  Abroad 
mathematical  subject  can,  however,  not 
grow  vigorously  and  harmoniously  as  long 
as  it  is  studied  with  a  view  to  its  direct  ap- 
plications to  other  mathematical  subjects. 
It  must  be  free  to  expand  in  all  directions. 
That  freedom  for  which  the  human  race  has 
ever  been  struggling  must  be  vouchsafed  to 
such  fundamental  subjects  before  they  will 
exhibit  their  great  fertility  and  far  reaching 
connections.  Less  than  three  years  ago  the 
first  work  on  the  theory  of  groups  that  does 
not  consider  its  application  *  was  given  to 
the  public,  but  the  mathematical  journals 
have  been  publishing  a  large  number  of 
memoirs  along  the  same  line  for  a  number 
of  years. 

In  defining  a  substitution  group  we  im- 
plied only  two  conditions ;  viz,  no  two  sab- 
stitutions  of  the  group  are  identical  and  if 
we  combine  the  substitutions  in  any  way  we 
obtain  only  substitutions  which  are  already 
in  the  group.  Substitutions  obey  per  se 
some  other  conditions ;  i.  e.,  when  they  are 
combined  (multiplied  together)  they  obey 
the  associative  law  and  if  we  multiply  a 
substitution  by  (or  into)  two  different  sub- 
stitutions the  products  will  be  different. 
In  general  we  say  that  any  finite  number  of 
operations  which  obey  these  four  conditions 
constitute  a  group;  e.  g,,  all  the  rotations 
around  the  center  of  a  regular  solid  which 
make  the  solid  coincide  with  itself  consti- 
tute a  group,  the  n  n^  roots  of  unity  consti- 
tute a  group  with  respect  to  multiplication 
but  not  with  respect  to  addition,  etc. 

^Bnrnside,  ^Theory  of  groups  of  a  finite  order,'  1897. 
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While  the  bulk  of  the  mathematicians  are 
reveling  in  the  new  fields  of  thought  which 
are  opening  np  on  all  sides,  without  any 
thought  in  reference  to  any  immediate  prac- 
tical application  of  their  results,  there  is 
fortunately  a  goodly  number  whose  main 
efforts  are  devoted  towards  making  some  of 
these  new  results  useful  to  the  investigators 
in  some  of  the  other  sciences.  As  an  in- 
stance of  fairly  recent  work  of  the  latter 
kind,  we  may  mention  the  study  of  linkages 
with  a  view  towards  describing  a  straight 
line.  Although  the  straight  line  is  of  such 
fundamental  importance  both  in  pure  and 
applied  mathematics,  yet  it  seems  it  was 
not  until  the  latter  half  of  the  nineteenth 
century  that  a  mechanical  device  was  dis- 
covered by  means  of  which  such  a  line  can 
be  described. 

In  1864  M.  Peancellier,  an  officer  of  engi- 
neers in  the  French  army,  discovered  the 
well  known  device  to  describe  a  straight  line 
by  means  of  an  instrument  composed  of 
seven  links.  *'His  discovery  was  not  at 
first  estimated  at  its  true  value,  fell  almost 
into  oblivion,  and  was  rediscovered  by  a 
Russian  named  Lipkin,  who  got  a  substan- 
tial reward  from  the  Russian  government 
for  his  supposed  originality.  However  M. 
Peanoellier's  merit  was  finally  recognized 
and  he  has  been  awarded  the  great  mechan- 
ical prize  of  the  Institute  of  France,  the 
Prix  Montyon."* 

Although  the  straight  line  and  the  circle 
occupy  such  a  prominent  place  in  elemen- 
tary geometry  and  have  been  before  the 
eyes  of  the  mathematicians  for  thousands 
of  years,  yet  less  than  half  a  century 
has  passed  since  the  invention  of  a  me- 
chanical device  by  means  of  which  the 
straight  line  can  be  drawn.  Such  discov- 
eries go  far  towards  emphasizing  the  need 
of  investigations  even  in  the  most  elemen- 
tary subjects.  Such  investigations  should, 
however,  be  preceded  by  a  thorough  knowl- 

*A.  B.  Kempe,  'How  to  draw  a  straight  line,'  p.  12. 


edge  of  what  has  been  done  along  the  same 
lines. 

If  elementary  mathematics  is  to  continue 
to  furnish  the  best  possible  preparation  for 
the  study  of  advanced  mathematics,  it  is 
evident  that  it  has  to  adapt  itself  to  the 
rapid  changes  which  are  going  on  in  the 
different  branches  of  mathematics.  A  need 
is  thus  created  for  elementary  text-books 
which  meet  the  new  requirements,  and  we 
are  happy  to  be  able  to  state  that  such  books 
are  being  produced  in  our  midst.  How 
radical  such  changes  may  become.cannot  be 
foretold.  In  his  address  before  the  New 
York  Mathematical  Society,  Simon  New- 
comb  said,  ^^The  mathematics  of  the 
twenty-first  century  may  be  very  different 
from  our  own ;  perhaps  the  schoolboy  will 
begin  algebra  with  the  theory  of  substitu- 
tion groups,  as  he  might  now  but  for  in- 
herited habits."*  It  is  to  be  hoped  that 
our  inherited  habits  will  not  furnish  an  in- 
surmountable barrier  to  progress  in  this  di- 
rection. 

In  modern  times  the  continent  of  Europe 
has  always  been  the  most  progressive  and 
most  of  the  new  theories  were  first  devel- 
oped in  these  countries.  The  theory  of  in- 
variants seems  to  be  an  exception  to  this 
rule.  The  two  great  English  mathemati- 
cians, Cayley  and  Sylvester,  developed  this 
theory  with  great  vigor  ;  when  their  impor- 
tant results  became  generally  known  on  the 
continent  (largely  through  the  work  of 
Clebsch),  they  aroused  a  great  deal  of  in- 
terest and  they  furnished  the  starting  point 
for  many  important  investigations. 

One  of  the  fundamental  processes  of 
mathematics  is  transformation — the  deduc- 
ing of  truths  from  given  facts  and  relations. 
The  expressions  which  remain  invariant 
when  given  transformations  are  performed 
are  naturally  objects  of  great  interest  and 
of  fundamental  importance.     Imbued  with 

*  Bulletin  of  t?ie  New  York  Itfathematieal  Society, 
1894,  p.  95. 
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this  thoaght  Lie  once  said,  '^  What  do  the 
natural  phenomena  present  to  us  if  it  is 
not  a  succession  of  infinitesimal  transforma- 
tions of  which  the  laws  of  the  universe  are 
the  invariants?" 

It  need  scarcely  be  added  that  all  mathe- 
matical thought  even  on  the  same  subject 
is  not  running  in  the  same  channel.  Klein 
has  divided  mathematicians  into  three  main 
categories,*  viz,  the  logicians,  the  formalists 
and  the  intuitionists.  The  term  logician  is 
'^  intended  to  indicate  that  the  main  strength 
of  the  men  belonging  to  this  class  lies  in 
their  logical  and  critical  powers,  in  their 
ability  to  give  strict  definitions  and  to  de- 
rive rigid  deductions  therefrom.  The  great 
and  wholesome  influence  exerted  in  Ger- 
many by  Weierstraas  in  this  direction  is 
well  known.  The  formalists  among  the 
mathematicians  excel  mainly  in  the  skillful 
formal  treatment  of  a  given  question,  in 
divising  for  it  an  algorithm.  Gordon,  or 
let  us  say  Cayley  and  Sylvester,  must  be 
ranged  in  this  group.  To  the  intuitionists, 
finally,  belong  those  who  lay  particular 
stress  on  geometrics^l  intuition,  not  in  pure 
geometry  only,  but  in  all  branches  of  mathe- 
matics. What  Benjamin  Peirce  has  called 
'  geometrizing  a  mathematical  question ' 
seems  to  express  the  same  idea.  Lord  Kel- 
vin and  von  Standt  may  be  mentioned  as 
types  of  this  category." 

In  his  address  before  the  Zurich  Inter- 
national Congress  Poincar6  says,t  **Mathe- 
matics  has  a  triple  end.  It  should  furnish 
an  instrument  for  the  study  of  nature. 
Furthermore,  it  has  a  philosophic  end,  and, 
I  venture  to  say  an  esthetic  end.  It  ought 
to  incite  the  philosopher  to  search  into  the 
notions  of  number,  space  and  time ;  and 
above  all,  adepts  find  in  mathematics  de- 
lights analogous  to  those  that  painting  and 
music  give.  They  admire  the  delicate 
harmony  of  numbers  and  of  forms ;  they 

*  The  Ecansion  Colloquium^  p.  2. 
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are  amazed  when  a  new  discovery  disdoses 
for  them  an  unlocked  for  perspective;  and 
the  joy  they  experience  has  it  not  the 
esthetic  character  although  the  senses  take 
no  part  in  it?  Only  the  privileged  few  are 
called  to  enjoy  it  fully,  it  is  true,  bat  is  it 
not  the  same  with  all  the  noblest  arts? 
Hence  I  do  not  hesitate  to  say  that  mathe- 
matics deserves  to  be  cultivated  for  its  own 
sake  and  that  the  theories  not  admitting  of 
application  to  physics  deserve  to  be  studied 
as  well  as  the  others.  Moreover,  a  science 
produced  with  a  view  single  to  its  applica- 
tions is  impossible  ;  truths  are  fruitful  only 
if  they  are  concatenated ;  if  we  cleave  to 
those  only  of  which  we  expect  immediate 
results  the  connecting  links  will  be  lacking, 
and  there  will  be  no  longer  a  chain." 

In  closing  we  may  remark  that  no  effort 
has  been  made  to  mention  all  the  new  fields 
of  mathematical  thought.  Mathematics, 
like  the  other  sciences,  seems  to  offer  inex- 
haustible fields  of  investigation.  As  it  ex- 
pands its  perimeter  increases  and  hence 
there  is  a  continually  increasing  demand 
for  investigators.  The  fields  that  have 
been  examined  present  many  difficulties 
which  cannot  at  present  be  surmounted- 
8ome  of  the  old  difficulties  are  being  re- 
moved by  the  light  of  the  new  decoveries. 
Still  we  know  only  a  few  things  even  aboul 
the  fields  which  have  been  investigated. 
It  is  the  exception  that  something  can  be 
done  by  known  methods,  the  rule  is  that  it 
cannot  yet  be  done. 

When  we  study  the  literature  of  some  of 
the  older  subjects  we  are  sometimes  sur- 
prised by  the  large  number  of  known  facts 
but  when  we  come  to  study  the  subjects 
themselves  and  ask  independent  questions 
we  are  generally  surprised  to  learn  that  so 
few  properties  are  known.  Hence  it  seems 
very  desirable  that  the  advanced  student,  at 
least,  should  study  subjects  rather  than  the 
known  facts  in  regard  to  these  subjects. 
In  this  way  a  more  accurate  idea  of  the 
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true  state  of  knowledge  can  be  obtained. 
Befiides  the  knowledge  of  having  discovered 
facts  and  relations  which  will  enter  into  the 
Btmetnre  of  a  growing  science  is  the  great- 
est source  of  pleasure  that  the  student  can 
obtain. 

G.  A.  Miller. 

COBNKLL  UNIVEBSITY, 


THE  MECHANICS  OF  SLOW  MOTIONS. 

The  slow  continuous  motion  of  a  plastic 
solid  (such  as  clay,  wet  sand,  wax,  tallow, 
lead,  etc.),  is  a  phenomenon  of  considerable 
interest  to  elasticians  not  only  because  of  the 
natural  interest  attaching  to  this  remarkable 
class  of  solids,  but  primarily  because  it  is 
only  during  the  very  slow  motions  of  these 
solids  that  it  is  possible  to  sharply  distin- 
guish them  from  the  class  of  ultra- viscous 
liquids.  It  is  possible  to  conceive  of  a  ^per- 
fectly plastic  solid,'  which,  as  an  ideal 
body,  is  altogether  free  from  viscosity,  just 
as  we  may  conceive  of  a  theoretical  elastic 
solid  or  of  an  ideal  perfect  fluid.  It  is  not 
BO  easy,  however,  to  secure  experimental 
data  upon  which  one  may  base  his  theoret- 
ical investigation  of  the  motions  of  plastic 
solids  and  by  which  his  conclusions  may  be 
tested. 

It  occurred  to  me  a  few  years  ago  that 
the  kinetoscope  offered  a  ready  means  of  se- 
curing almost  any  desired  magnification  of 
the  rate  of  these  slow  motions  and  thus  pre- 
sented to  us  a  method  of  securing  the  lines 
of  flow  and  rates  of  motion  for  any  desired 
case.  The  method  that  I  selected  for  that 
purpose  was  as  follows :  Let  the  moving 
body  be  photographed  upon  kinetoscope 
film  at  stated  intervals — every  few  minutes, 
or  every  few  hours,  as  the  case  may  require. 
After  a  sufficient  namber  of  these  photo- 
graphs have  been  obtained,  the  film  may  be 
run  through  an  ordinary  projecting  kinet- 
oscope at  the  usual  rate.  In  this  way  the 
motion  that  has  required  several  weeks  for 


its  production  may  be  reproduced  upon  the 
screen  within  the  limits  of  a  few  minutes  or 
seconds.  I  have  magnified  in  this  way  the 
rate  of  motion  about  500,000  fold,  but  of 
course  there  is  no  major  limit  to  the  possi- 
ble rate  of  magnification.  I  made  the  first 
application  of  this  method  of  magnifying 
slow  motions  to  the  motion  of  growing  seed- 
lings. Several  peas  and  beans  were  placed 
in  a  glass  root  cage  containing  wet  sand. 
The  photographs  were  taken  by  artificial 
light  at  fixed  intervals  day  and  night  for 
about  three  weeks.  When  the  film  is  run 
through  the  kinetoscope  the  entire  growth 
for  the  period  of  three  weeks  is  reproduced 
in  a  few  seconds.  I  found  the  motions  of 
two  peas,  which  were  placed  upon  the  top 
of  the  soil,  especially  interesting.  These 
peas  found  it  almost  impossible  to  get  their 
roots  into  the  soil.  In  one  case  the  root 
came  out  of  the  top  of  the  pea  and  made 
directly  for  the  moist  soil.  It  found  this 
too  hard  to  penetrate,  but  the  root  contin- 
ued to  grow,  the  result  being  that  the  pea 
was  rolled  about  the  root  cage  in  a  very 
grotesque  manner,  the  root  curving  and 
writhing  much  like  an  angle  worm  strug- 
gling to  get  into  the  soil. 

The  kinetoscope  also  shows  very  clearly 
the  different  speeds  at  which  the  various 
parts  of  the'  plant  grow,  and  the  different 
speeds  at  which  the  same  part  grows  at  dif- 
ferent times.  The  greatest  variety  in  the 
rate  of  growth  exists,  as  I  suppose  is  well 
known,  and  of  course  the  kinetoscope  brings 
out  the  relative  rates  of  growth  in  a  very 
truthful  and  graphic  manner.  I  regret  that 
my  first  film  does  not  show  any  consider- 
able part  of  the  growth  of  the  stems  of  the 
plant,  as  after  growing  a  few  centimeters 
the  stems  opened  the  lid  of  the  root  cage  and 
passed  out  of  range  of  the  camera. 

The  rather  startling  results  of  this  method 
as  applied  to  growing  plants  has  caused  me 
to  give  some  further  attention  to  the  matter. 
At  the  present  time  I  am  preparing  some 
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additional  films  taken  from  growing  seeds. 
Of  coarse  there  is  no  reason  why  the  pho- 
tographing should  not  be  continued  until 
the  plants  have  bloomed  and  fruited,  if  any 
fact  important  to  mechanics  or  botany  is 
likely  to  result  from  the  trouble.  Perhaps 
botanists  know  of  matters  in  plant  growth 
and  plant  development  that  it  may  pay 
them  to  investigate  by  the  same  method. 
I  anticipate  that  some  interesting  facts  con- 
cerning the  mechanics  of  the  root's  motion 
into  and  through  the  soU  will  result  from 
such  studies. 

I  have  taken  up  the  work  now  being 
done  upon  living  organisms  as  merely  pre- 
liminary to  the  general  problem  that  I  have 
set  before  me.  It  must  be  several  months 
before  enough  material  can  be  ac6uma- 
lated  for  a  proper  discussion  of  observed 
and  theoretical  results  in  the  motions  of 
plastic  solids.  The  actual  results  may 
prove  disappointing,  but  this  &ct  cannot 
be  determined  in  advance. 

Chas.  S.  Slighter. 


MARYLAND'S  HIGHWAY  REPORT.^ 
Thebe  is  a  growing  realization  in  this 
country  that  the  problems  which  have  to  be 
met  and  solved  in  the  construction  of  better 
highways  are,  in  large  measure,  geological 
problems.  The  most  satisfactory  outcome 
of  this  tendency  which  has  yet  appeared  in 
this  country  is  the  report  on  highway  im- 
provement in  Maryland,  which  has  been 
recently  issued  by  the  Maryland  Geological 
Survey  ;  and  the  Survey,  through  these  in- 
vestigations and  this  report,  has  rendered 
the  cause  of  good  roads  in  the  country  at 
large  an  important  service. 

The  work  resulting  in  this  report  was  au- 
thorized by  the  General  Assembly  of  Mary- 
land, in  an  Act  passed  early  in  April,  1898, 
which  provided  an  appropriation  of  $10,000 

*  Maryland  Geological  Survey,  Vol.  IIL,  1899,  pp. 
461.  Highway  ImprovemeDt.  Baltimore,  Md.,  W. 
6.  Clark,  State  Geologist. 


per  annum  for  the  investigation  of  ques- 
tions of  road  construction  in  that  State, 
and  for  the  preparation  of  reports  thereon. 
Under  this  act  a  highway  division  was  at 
once  established  under  the  supervision  of 
the  State  Geologist,  Professor  W.  B.  Clark, 
and  Dr.  H.  F.  Eeid  was  appointed  chief  of 
this  division ;  Mr.  A.  N.  Johnson,  Mr.  St. 
George  Lioussat  and   Mr.  F.  H.  Schloer, 
special  assistants.     It  was  also  arranged 
that  other  assistants  connected  with  the 
different  branches  of  the  Survey  should  co- 
operate in  examining  the  character  and  dis- 
tribution in  the  State  of  the  road-baildiDg 
materials. 

Of  the  volume  before  us,  which  contains 
the  results  of  these  investigations,  and 
which  it  is  hoped  may  serve  as  a  model  for 
similar  work  in  many  other  States,  it  is  dif- 
ficult to  give  any  thing  like  an  adequate 
synopsis  in  the  brief  space  allotted  for 
an  ordinary  book  review.  In  a  short  in- 
troductory chapter.  Professor  Clark  has 
given  a  copy  of  the  law  under  which  the 
work  was  provided  for ;  and  a  brief  state- 
ment as  to  the  purpose  and  character  of  tiie 
enquiries  and  investigations  carried  on  dur- 
ing 1898  and  1899.  This  is  followed  by  a 
more  elaborate  chapter  by  Professor  Clark 
on  '  the  Relations  of  Maryland  Topography, 
Climate  and  Geology  to  Highway  Con- 
struction ' ;  a  subject  which  must  be  thor- 
oughly understood  by  the  highway  engineer 
before  he  can  intelligently  plan,  locate  or 
construct  in  any  section  of  country,  either 
a  system  of  highways  or  an  individual 
road.  This  chapter  includes  a  brief  de- 
scription of  the  topographical  features  of 
the  State  and  its  different  geographical  sab- 
divisions  (coastal  plain.  Piedmont  plateau 
and  the  Appalachian  region),  and  the  influ- 
ence these  have  had  and  should  have  here- 
after on  the  location  of  the  roads.  The 
question  of  temperature  is  not  so  im- 
portant a  feature  in  Maryland  as  in  some 
of  the  more  northern  States,  for  the  reason 
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that  the  periods  of  ezceseively  cold  weather 
here  occar  lees  frequently  and  are  much 
shorter  in  duration  than  farther  north. 
The  normal  annual  maximum  and  mini- 
mam  temperatures  are  given  for  the  State 
as  63**F.  and  45*^F.  respectively.  As  to  the 
question  of  rainfall  and  winds,  the  condi- 
tions in  Maryland  may  be  considered  as  a 
general  average  of  those  in  the  eastern 
United  States;  but  the  rainfall  is  by  no 
means  uniform  in  different  portions  of  the 
State,  ranging  from  31  inches  (at  one  point 
on  the  coast)  to  53.5  inches  at  Sunnyside 
(Gkurett  county)  at  an  elevation  of  2500 
feet  above  sea  level. 

The  relation  of  Maryland  geology  to  high- 
way construction  is  discussed  in  still  greater 
detail  in  this  same  chapter,  first  as  relates 
to  the  road  bed  or  foundation,  and  then  as 
to  the  character  and  distribution  in  the 
State  of  road  materials.  The  coastal  plain 
region  (which  comprises  nearly  5000  square 
miles,  or  a  little  more  than  one-half  of  the 
land  area  of  the  State)  contains  mainly  un- 
consolidated deposits  of  sand,  clay  and  loam. 
In  limited  areas  however,  especially  in  the 
western  and  southern  portions  of  this  re- 
gion, there  are  found  ferruginous  gravels 
(of  Potomac,  Lafayette  or  Columbia  age) 
which  when  properly  used  are  found  to  have 
good  cementing  qualities  and  make  fairly 
satisfactory  road  surfaces  where  there  is 
only  moderate  travel.  The  marls  of  this 
region  have  not  and  probably  will  not  be 
used  to  any  large  extent  for  highway  con- 
straction,  for  the  reason  that  the  beds  are 
seldom  indurated  and  the  shell  are  quickly 
ground  to  pieces  under  the  wheels.  Even 
the  calcareous  members  of  the  eocene, 
which  are  indurated  and  exposed  along 
many  of  the  valleys,  when  crushed  and 
placed  upon  the  road  surfaces,  usually  grind 
rapidly  under  the  wheels  and  do  not  re- 
cement  with  sufficient  strength  to  bear 
heavy  and  continuous  travel.  Probably, 
however,  in  Maryland  as  in   portions  of 


North  Carolina  and  elsewhere,  the  more 
silicious  of  these  beds  will  be  found  to  pos- 
sess sufficient  hardness  as  well  as  cement- 
ing qualities  to  make  excellent  roads  for 
light  travel. 

Some  250  miles  of  oyster-shell  roads 
have  been  constructed  in  the  region  border- 
ing the  head  of  Chesapeake  Bay,  at  a  cost  of 
from  $1000  to  $2000  per  mile,  and  the  large 
oyster  interests  in  the  bay  will  doubtless 
continue  to  furnish  considerable  supplies  of 
this  material  in  the  future.  Possibly  this 
surface  would  wear  better  if  with  the 
crushed  shell  were  added  a  moderate  ad- 
mixture of  sand  or  a  thin  covering  of  finely 
crushed  stone.  In  many  portions  of  east- 
ern Maryland,  as  indeed  over  a  large  por- 
tion of  the  entire  coastal  plain  region  of 
the  United  States,  for  the  improvement  of 
the  ordinary  roads  in  the  deep  sandy  re- 
gions, we  shall  have  to  depend  upon  the 
proper  admixture  of  clay,  and  the  use  of 
wide  tires  on  draught  vehicles  to  prevent 
the  cutting  to  pieces  of  these  sand-clay 
roads  during  wet  weather. 

In  central  and  western  Maryland  the 
question  of  satisfactory  materials  for  road 
building  is  much  more  easily  solved,  as 
suitable  materials  are  much  more  abundant 
and  widely  distributed.  The  character  and 
distribution  of  these  materials  are  discussed 
in  detail  and  their  distribution  is  shown  on 
an  excellent  map  of  the  State  on  a  scale  of 
20  miles  to  the  inch.  In  the  Piedmont 
plateau  region  are  found  trap  rocks,  includ- 
ing gabbro  and  diabase,  widely  distributed 
which  are  valuable  for  road  purposes  on  ac- 
count of  their  excellent  wearing  and  fair 
cementing  qualites.  The  granitic  and 
quartzitic  rocks,  of  which  some  possess  fair 
wearing  quality,  are  the  most  abundant 
material  in  this  region.  The  compact  lime- 
stones, which  are  also  widely  distributed  in 
this  region,  have  in  the  past  (especially  the 
more  siliceous  beds)  constituted  a  large 
portion  of  the  road  material  used.    The  ig- 
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neous  rocks  (which  are  generally  classed  as 
acid  and  basic  volcanics)  are  limited  to  the 
extreme  eastern  portion  of  this  appalachian 
region,  and  have  not  yet  been  employed  to 
any  considerable  extent  for  highway  pnr- 
poBesa 

In  part  VI.  of  this  report,  Dr.  H.  F.  Reid 
describes  the  qualities  of  good  road  metals 
and  the  methods  of  testing  them.  He  clas- 
sifies the  forces  tending  to  destroy  roads 
into  two  groups : 

First,  the  wear  and  tear  of  travel :  (1)  by  blows 
of  the  horses*  feet;  (2)  By  the  blows  of  the  wheels ; 
(3)  By  the  aotion  of  the  horses'  feet  in  pnlliDg  or  hold- 
ing back,  tending  to  pnll  the  stones ont  of  place  ;  (4) 
By  friction  of  the  wheels,  especially  when  tracks  are 
used  ;  (5)  By  the  pressure  on  the  road  sorfaoe  due  to 
the  weight  of  the  vehicle  and  horses. 

Second,  the  forces  of  natnre,  under  which  he  in- 
cludes: (1)  Heavy  rains  which  tend  to  wash  the 
road ;  (2)  The  winds  which  tend  to  sweep  away 
all  the  fine  material  formed  on  the  road  surface  by 
travel  instead  of  allowing  it  to  become  consolidated 
again  with  the  mass  of  the  road  ;  (3)  The  solution 
and  general  chemical  decomposition  of  the  surface 
material  through  the  action  of  water ;  (4)  The 
changes  of  temperature  ;  (5)  The  heaving  action  of 
frost  and  subsequent  breaking  up  of  the  surface  at 
times  of  thawing. 

Under  the  ^  Methods  of  testing  Boad 
Material,'  Mr.  Beid  describes  briefly :  (1) 
the  microscopic  examination  as  showing 
the  structure  of  the  rock  ;  (2)  abrasion 
test,  which  has  been  so  long  practiced  in 
France  and  other  countries  ;  (3)  the  crush- 
ing test,  which  shows  the  resistance  of  the 
rock  to  crushing  action  or  blows ;  (4)  the 
cementation  test.  Of  these  abrasion  and 
cementation  tests  are  undoubtedly  the  most 
important.  For  many  years  the  French 
highway  engineers  depended  entirely  upon 
the  abrasion  test,  but  one  of  the  important 
results  arrived  at  through  the  investigations 
of  the  highway  laboratory  of  the  Lawrence 
Scientific  School,  under  Professor  Shaler's 
direction,  is  the  demonstration  of  the  fact 
that  the  cementing  power  of  the  road  metal, 
as  the  surface  is  ground  under  the  wheels 


and  hoofs,  is  as  important,  and  in  some  eases 
more  important  than  the  power  of  resisting 
wear ;  for  however  hard  and  tough  the  road 
material  may  be,  under  the  action  of  the 
wheels  it  will  be  gradually  ground  into 
powder,  and  if  it  does  not  possess  this  ce- 
menting power  in  a  high  degree,  it  will  be 
continuously  removed  from  the  road  surface. 
With  this  cementing  power  developed  in  a 
high  degree,  however,  it  has  been  found 
that  fairly  soft  stone  may  be  used  for  road 
surfacing  in  many  cases  with  decided 
success. 

Part  ly.,  on  the  present  condition  of 
highways  in  Maryland,  by  Mr.  A.  IN".  John- 
son, is  of  much  interest  to  the  student  of 
this  great  problem  of  highway  improvement 
in  America.  Some  2500  miles  of  these 
roads  were  travelled  over  by  Mr.  Johnson 
in  carrying  on  his  investigation.  The  total 
number  of  miles  of  public  roads  given  in 
Maryland  (with  a  total  land  area  of  9860 
square  miles)  is  14,483 ;  or  1.47  miles  of 
road  for  each  square  mile  of  area.  Of  this 
there  are  890  miles  of  stone  road,  225  miles 
of  gravel  road,  250  miles  of  shell  road,  and 
13,118  miles  of  typical  American  earth 
road.  Of  the  890  square  miles  of  stone 
road  about  630  miles  were  built  by  turnpike 
companies  and  260  miles  have  been  built 
by  the  counties.  Unfortunately  most  of 
these  improved  roads  were  constracted 
without  competent  engineering  supervision 
and  without  proper  care  as  to  the  grades ; 
and  the  folly  of  such  practice  can  not 
be  stated  too  emphatically  nor  too  often. 
Perhaps  the  first  urgent  need  of  the  typical 
American  highway  to-day  is  that  it  be 
properly  relocated  by  a  competent  engineer 
before  there  is  any  expensive  improvement 
of  the  surface. 

Mr.  Johnson  also  brings  out  the  fact  that 
the  average  length  of  the  haul  for  farm 
products  in  Maryland,  including  the  dis- 
tance from  farms  to  the  markets  and  rail- 
way stations,  is  for  the  State  6.7  miles, 
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ranging  in  different  counties  from  four  to 
twelve  miles.  And  he  estimates  the  aver- 
age cost  of  hauling  one  ton  one  mile  in 
Maryland  at  twenty-six  cents,  as  compared 
with  an  average  of  twenty- five  cents  for 
the  United  States,  from  seven  to  twelve 
cents  in  England,  France  and  Germany, 
and  from  seven  to  sixteen  cents  per  ton 
per  mile  in  New  Jersey.  In  a  succeeding 
chapter  which  must  prove  of  great  value  to 
the  people  of  Maryland,  Mr.  Johnson  dis- 
cusses the  methods  of  constructing  and  re- 
pairing public  roads. 

The  question  of  road  administration  in 
Maryland  and  in  other  States  and  countries 
is  discussed  by  Dr.  Keid,  and  a  large  amount 
of  information  concerning  this  subject,  in 
practically  every  State  of  the  Union,  has 
been  brought  together  in  so  careful  a  man- 
ner as  to  make  it  of  permanent  value  to 
the  country  at  large.  One  is  amazed  to 
see  that  in  so  few  of  the  States  have  any 
practical  methods  been  adopted  looking  to 
the  permanent  betterment  of  the  highways. 
In  this  great  work  New  Jersey  and  Massa- 
chusetts have  taken  the  lead  in  building 
important  highways  under  State  supervision 
and  in  part  at  the  State's  expense.  New 
York  is  slowly  following  in  their  foot- 
steps. But  as  we  run  over  the  list  of  other 
States  one  is  struck  with  either  the  practical 
indifiference  manifested  in  the  majority  of 
them,  except  in  isolated  localities,  or  else 
the  aimless  sort  of  way  in  which  spasmodic 
efforts  are  being  made  toward  the  improve- 
ment of  the  public  highways  over  which 
our  rural  population  must  travel  and  must 
market  its  products  at  a  cost  approximating 
$600,000,000  per  annum  greater  than  this 
cost  would  be  if  all  these  important  high- 
ways were  in  good  condition. 

Many  facts  demonstrating  the  'Advan- 
tages of  Good  Eoads '  are  brought  out  by 
Dr.  Beid  in  a  succeeding  chapter.  In  Part 
III.  on  the  highway  legislation  in  Maryland 
and  its  influence  on  the  economic  develop- 


ment of  the  State,  Mr.  St.  George  L.  Lious- 
sat  has  not  only  brought  together  a  large 
amount  of  information  relative  to  highway 
legislation  and  the  early  history  of  Mary- 
land, but  he  has  presented  an  ordinarily  dry 
subject  in  such  a  way  as  to  make  much  of 
it  interesting,  even  to  the  general  reader ; 
especially  would  this  apply  to  the  last  few 
pages  of  his  chapter  which  treats  of  the 
building  of  the  national  road,  which  was 
constructed  by  the  Federal  Government 
from  Cumberland,  Maryland,  to  the  Ohio 
River. 

At  the  end  of  the  volume  is  an  appendix 
of  76  pages  in  which  are  brought  together 
the  laws  of  Maryland  relating  to  highways. 

The  typography  and  illustrations  of  this 
volume,  like  those  of  the  preceding  volumes 
of  the  Maryland  Geological  Survey,  are  ex- 
cellent in  both  selection  and  execution. 
There  are  35  half-tone  plates  and  maps 
illustrative  of  the  various  topics  treated  in 
the  report.  The  maps,  which  are  excep- 
tionally clear  and  free  from  crowding,  show 
the  distribution  of  rainfall,  temperature, 
road  materials  and  the  main  roads  of  the 
State ;  and  in  addition  to  the  general  maps 
there  are  separate  county  maps  which  show 
both  the  principal  roads  and  the  materials 
which  can  be  used  best  in  improving  them. 

In  concluding  this  review,  already  too 
long,  I  must  call  attention  to  another 
phase  of  this  good-roads  problem,  and  one 
which  should  be  taken  to  heart  in  all  por- 
tions of  the  country.  The  good  people  of 
Maryland,  like  their  fellow  citizens  in  other 
states,  have  gone  through  a  century  or 
more  without  a  highway  system.  During 
the  past  ten  years  they  have  expended  on 
their  highways  over  $6,000,000,  most  of  it 
wasted  in  continually  patching  more  than 
13,000  miles  of  ordinary  dirt  roads,  most 
of  which  are  poorly  located  ;  all  of  them 
bad  at  certain  seasons  ;  many  of  them  bad 
at  all  seasons.  Furthermore,  as  shown  by 
a  careful  estimate  in  this  report,  the  travel- 
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ing  and  hauling  done  over  these  earth 
roads  by  the  people  of  Maryland  costs  them 
annually  not  less  than  $3,000,000  more 
than  it  would  cost  were  the  more  important 
of  these  roads  transformed  into  well  built 
modem  highways. 

That  there  exists  to-day  in  so  important 
and  intelligent  a  commonwealth,  a  condi- 
tion of  affairs  so  costly,  and  so  unnecessarily 
bad,  a  condition  which  greatly  retards  the 
material,  social  and  intellectual  develop- 
ment of  its  rural  population  especially,  is 
deplorable  enough  ;  but  a  still  more  unfor- 
tunate fact  is  that,  looking  over  the  whole 
of  this  great  country  of  ours,  there  are 
scarce  half  a  dozen  states  that  claim  a  bet- 
ter record. 

J.  A.  Holmes. 


WORK  A  ND  EXPENDITURES  OF  THE  A  ORI- 

CULTURAL  EXPERIMENT  STATIONS  FOR 

THE  YEAR  ENDING  JUNE  SO,  1899. 

The  report  on  the  work  and  expenditures 
of  the  agricultural  experiment  stations  in 
the  United  States  for  1899,  prepared  by  Dr. 
A.  C.  True,  Director  of  the  Office  of  Exper- 
iment Stations,  Department  of  Agriculture, 
has  recently  been  transmitted  to  Congress. 
The  general  conclusions  regarding  the  pres- 
ent status  of  the  stations  are  stated  in  the 
report  in  substance  as  follows  : 

The  work  of  the  stations  during  the  past 
year  has  for  the  most  part  been  along  the 
same  lines  as  heretofore,  and  in  the  aggre- 
gate a  large  amount  of  useful  work  has  been 
accomplished.  By  their  own  efforts  and 
with  the  aid  of  the  colleges  of  agriculture 
and  the  State  boards  or  commissioners  of 
agriculture,  the  stations  are  bringing  their 
work  home  more  closely  to  the  farmers 
through  publications,  farmers'  institutes, 
agricultural  associations,  home  reading 
courses  and  the  press.  It  is  becoming  evi- 
dent that  farm  practice  in  this  country  is 
being  materially  affected  by  the  work  of 
the  stations,  and  they  are  more  and  more 


relied  upon  by  our  progressive  farmers  for 
advice  and  assistance. 

THE  FINANCIAL  BUSINESS  OF  THE  STATIONS. 

The  financial  business  of  the  stations  is 
now  generally  conducted  systematically  and 
carefully,  and  with  due  regard  to  the  limi- 
tations of  the  Hatch  Act  and  the  State  laws 
governing  their  operations.  The  wisdom  of 
Congress  in  making  the  Hatch  fund  a  re- 
search fund  is  every  year  becoming  more 
apparent.  This  Department  is  therefore 
disposed  to  more  strongly  insist  on  a  strict 
interpretation  of  this  act  in  this  direction, 
and  to  hold  that  it  is  not  only  in  accordance 
with  the  obligation,  but  also  to  the  interest 
of  the  States,  to  devote  the  Hatch  fund  to 
investigations  in  agriculture  and  to  supple- 
ment this  fund  as  far  a«  may  be  necessary 
to  promote  the  interests  of  agriculture  in 
other  lines. 

RELATIONS   OF   COLLEGES   AND   STATIONS. 

The  movement  for  the  improvement  of 
courses  of  agriculture  in  the  colleges  with 
which  the  stations  are  connected  is  steadily 
growing.  The  past  year  has  witnessed  many 
changes  for  the  better  as  regards  specializa- 
tion of  the  work  of  instruction  and  the  de- 
velopment of  courses  suited  to  the  varied 
needs  of  students.  More  then  ever  before 
the  colleges  are  reaching  out  beyond  their 
class  rooms  and  are  carrying  useful  instruc- 
tion to  the  farmers  through  farmers'  insti- 
tutes, correspondence  courses,  and  otbej 
forms  of  so-called  university  extension.  As 
this  outside  work  becomes  better  organized, 
it  is  more  apparent  that  it  belongs  to  the  col- 
lege rather  than  the  station.  At  the  same 
time  when  properly  managed  it  affords  effi- 
cient means  for  bringing  the  results  of  sta- 
tion work  home  to  the  farmer,  and  thus 
usefully  supplements  the  publications  of  the 
stations.  With  the  return  of  financial  pros- 
perity the  States  are  more  liberally  endow- 
ing the  colleges  and  providing  them  with 
better  buildings  and  equipment*    As  the 
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stations  usaally  make  considerable  use  of 
the  improved  facilities  given  to  the  colleges, 
the  means  for  making  their  work  more  effi- 
cient have  been  materially  improved  daring 
the  past  year. 

As  the  work  of  both  college  and  sta- 
tion grows  in  extent  and  complexity,  it  be- 
comes more  apparent  that  in  order  to  per- 
form the  most  efficient  service  the  station 
shoald  be  organized  strictly  as  a  separate 
department  of  the  institution  with  which  it 
is  connected,  and  that  it  should  have  an 
organization  so  compact  that  its  work  may 
proceed  in  accordance  with  a  schedule  care- 
fully planned  and  energetically  adminis- 
tered. To  secure  this  end  experience  shows 
that  it  is  quite  desirable  that  the  station 
shoald  have  a  competent  executive  officer, 
who  can  devote  his  time  very  largely  to 
planning  and  directing  its  operations,  man- 
aging its  general  business,  and  representing 
its  interests  before  the  public.  It  is  encour- 
aging to  observe  that  in  several  States  dur- 
ing the  past  year  these  considerations  have 
led  to  the  more  complete  separation  of  the 
business  of  the  station  from  the  general  bus- 
iness of  the  college,  and  to  the  appointment 
of  a  director  of  the  station  as  a  separate 
officer. 

THB  WORK   OF  STATION   OFFICERS   AT   FARM- 
ERS' INSTITUTES. 

One  of  the  most  striking  evidences  of  the 
great  awakening  of  our  farmers  to  the  im- 
portance of  technical  education  relating  to 
their  art  is  the  rapid  extension  of  farmers' 
institutes  in  all  parts  of  the  country  during 
the  past  few  years.  Institutes  are  now  held 
with  more  or  less  regularity  in  43  States 
and  Territories.  It  is  estimated  that  dur- 
ing the  past  year  no  less  than  2000  insti- 
tutes were  held  in  the  United  States,  which 
were  attended  by  500,000  farmers.  As  this 
movement  progresses  there  is  an  increasing 
demand  for  the  services  of  experts  at  these 
institutes.     The  farmers  best  like  to  hear 


those  men  who  have  made  a  thorough  study 
of  the  subjects  of  which  they  treat,  and 
who  can  impart  up-to-date  information. 

In  States  where  the  farmers'  institutes 
have  been  held  for  a  number  of  years  the 
farmers  who  attend  them  are  becoming 
quite  familiar  with  the  general  principles  of 
agricultural  science  and  the  results  of  the 
work  of  the  stations  as  set  forth  in  their 
publications.  It  therefore  becomes  neces- 
sary for  the  speakers  at  these  institutes  to 
devote  more  time  to  the  preparation  of 
their  lectures  in  order  to  successfully  meet 
the  needs  of  progressive  farmers  and  give 
them  new  information.  This  fact,  as  well 
as  the  increasing  number  of  institutes, 
makes  it  impracticable  for  station  officers 
to  engage  very  largely  in  institute  work 
without  detracting  from  their  efficiency  as 
investigators.  Moreover,  to  make  the  thor- 
ough investigations  which  intelligent  farm- 
ers now  insist  upon  station  officers,  must 
devote  themselves  very  closely  to  this  work. 
It  is,  therefore,  quite  clear  that  we  need  in 
this  country  to  devote  a  corps  of  institute 
workers,  who  can  glean  from  the  work  of 
the  stations  and  other  sources  the  fresh 
information  which  our  farmers  demand  and 
can  take  the  time  to  attend  a  considerable 
number  of  institutes  each  year.  These 
men  must  be  well  trained  in  the  science  and 
practice  of  agriculture  and  at  the  same 
time  must  have  peculiar  gifts  as  lecturers 
before  popular  assemblies.  This  would  not 
necessarily  mean  that  the  station  officers 
should  withdraw  wholly  from  the  institutes. 
Without  doubt,  it  is  desirable  that  they 
should  from  time  to  time  meet  the  farm- 
ers in  this  way,  but  this  work  should 
be  kept  within  such  limits  that  it  will  be 
merely  incidental  to  their  legitimate  busi- 
ness as  investigators. 

THE  STATION   PUBLICATIONS. 

There  is  still  great  variety  in  the  char- 
acter of  the  publications  issued  by  the  sta- 
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tions  and  much  difiference  of  opinion  as  to 
what  these  publications  should  contain.  A 
large  amount  of  compiled  information  is 
still  issued.  Without  doubt,  much  of  this 
is  useful,  but  it  needs  still  to  be  remembered 
that  time  taken  by  station  officers  in  pre- 
paring such  material  must  be  deducted 
from  that  which  would  otherwise  be  de- 
voted to  the  work  of  investigation.  Cer- 
tainly the  publications  of  the  stations  in- 
tended for  wide  distribution  among  farmers 
should  be  carefi^lly  prepared,  and  the  re- 
sults of  investigations  should  be  interpreted 
in  a  clear  and  readable  manner.  It  seems, 
therefore,  unwise  to  make  the  station  bulle- 
tins the  vehicle  for  the  publication  of  the 
detailed  records  of  experiments  or  for  the 
scientific  presentation  of  investigations.  It 
would  seem  better  to  reserve  these  details 
for  the  annual  report.  If  it  is  desirable 
to  keep  the  publication  of  detailed  records 
of  work  more  nearly  up  to  date  this  report 
might  be  issued  in  parts,  as  has  been  done 
by  a  few  stations.  It  would  not  be  neces- 
sary to  distribute  this  report  to  the  entire 
mailing  list.  If  this  plan  were  followed  it 
is  believed  that  the  station  bulletins  might 
be  made  more  acceptable  to  the  farmers  and 
at  the  same  time  the  detailed  records  of 
work  could  be  put  in  better  shape  for  the 
use  of  students  and  investigators.  Prop- 
erly managed,  this  plan  would  result  in 
greater  economy  as  regards  expenditures 
for  printing. 

THE   INSPECTION    SERVICE    OF   THE   STATIONS. 

From  the  very  first  the  stations  in  this 
country  have  been  largely  engaged  in  the 
inspection  of  commercial  fertilizers,  and  this 
work  has  been  so  efficiently  and  usefully 
conducted  that  from  time  to  time  addi- 
tional inspection  duties  have  been  laid  upon 
the  stations.  The  movement  for  the  estab- 
lishment of  different  kinds  of  inspection 
service  under  authority  of  the  National  and 
State  Governments  is  growing  apace,  and 


and  it  is  very  important  that  the  relations 
of  this  work  to  the  other  functions  of  tbe 
stations  should  be  clearly  understood.  Soon 
after  the  establishment  of  the  stations  under 
the  Hatch  Act,  this  Department  ruled  that 
the  funds  appropriated  under  this  Act  could 
not  be  legitimately  applied  to  pay  the  ex- 
penses of  the  inspection  and  control  of  fer- 
tilizers. The  same  principle  holds  good 
with  reference  to  other  forms  of  inspection 
service  demanded  of  the  stations.  While 
the  methods  and  usefulness  of  inspection  in 
any  particular  line  are  still  problematical, 
it  may  be  justifiable  for  a  station  to  take  up 
this  work  to  a  limited  extent,  but  as  soon 
as  it  becomes  a  matter  of  routine  business 
the  State  should  provide  funds  for  its  main- 
tenance. If  it  seems  expedient  that  any 
part  of  the  inspection  service  should  be  per- 
formed by  the  station  under  State  laws  and 
at  State  expense,  the  matter  should  be  eo 
arranged  as  not  in  any  way  to  interfere  with 
the  investigations  of  the  station.  It  is  a 
great  mistake  to  divert  the  time  and  energy 
of  a  competent  investigator  to  the  toilsome 
routine  work  of  inspection  service. 

COOPERATIVE   EXPERIMENTS  WITH  FARMEBS. 

The  number  and  importance  of  the  ex- 
periments which  the  stations  are  condact- 
ing  in  co-operation  with  practical  farmers 
and  horticulturists  have  greatly  increased 
of  late.  Thousands  of  such  experiments 
are  now  annually  conducted  in  the  United 
States.  These  range  all  the  way  from 
simple  tests  of  varieties  of  plants  to  special 
experiments  in  the  management  of  farm  or 
horticultural  crops,  live  stock,  or  particular 
operations,  such  as  tobacco  curing.  It  is 
coming  to  be  more  clearly  recognized  that 
the  field  operations  in  agriculture  or  horti- 
culture conducted  on  the  station  farm  need 
to  be  supplemented  by  similar  work  in  a 
considerable  number  of  localities  in  order 
to  be  of  general  usefulness  to  the  State.  In 
experiments  with  orchard  fruits  it  is  often 
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better  for  the  station  to  make  arrangements 
to  work  in  orchards  already  established. 
Special  investigationsof  different  kinds  must 
be  carried  on  away  from  the  station  in  order 
to  be  of  any  use.  By  going  into  different 
localities,  as  the  needs  of  its  work  demand, 
the  station  can  make  itself  more  useful  to 
the  State  as  a  whole.  Without  doubt  co- 
operative experiments  need  to  be  very  care- 
fully planned  and  thoroughly  supervised  to 
be  successfully  conducted,  and  their  success 
depends  on  their  quality  rather  than  their 
number.  It  is  encouraging  to  observe  that 
more  careful  attention  is  being  given  to  this 
important  matter  by  station  officers,  and  it 
is  believed  that  this  work  may  be  made 
much  more  economical  and  useful  than  the 
I>ermanent  substations  as  ordinarily  man- 
aged. 

OO  OPERATION    OP    THE    STATIONS  WITH    THE 
DEPAKTMENT  OF  AGRICULTURE. 

As  the  stations  and  the  various  branches 
of  this  Department  are  working  along  simi- 
lar lines,  it  has  been  found  increasingly  de- 
sirable for  the  Department  and  the  stations 
to  unite  in  co-operative  enterprises,  and  this 
has  been  done  to  an  increasing  extent.  This 
policy  has  been  approved  by  the  action  of 
Congress,  which  in  recent  years  has  in  an 
incre€ising  number  of  instances  authorized 
or  directed  co-operation  with  the  stations  in 
the  appropriation  acts  making  provision  for 
the  maintenance  of  this  Department.  These 
co-operative  enterprises  have  so  far  increased 
in  extent  and  variety  as  to  make  it  desirable 
to  have  a  more  formal  plan  for  arranging 
for  such  co-operation  than  has  hitherto  been 
necessary.  In  recognition  of  this  need  the 
Secretary  of  Agriculture  made  an  order 
under  date  of  February  28,  1899,  requiring 
the  officers  of  this  Department  to  submit 
their  plans  for  co-operation  with  the  stations 
for  his  approval  before  negotiating  with  the 
stations,  and  designating  the  Office  of  Ex- 
periment Stations  as  the  representative  of 


the  Department  in  arranging  for  such  co- 
operation and  keeping  a  record  of  the  co- 
operative enterprises  agreed  upon.  Under 
this  order  the  Department  and  the  station 
each  designate  the  officers  who  are  to  have 
immediate  charge  of  the  co-operative  work 
in  any  given  case,  and  these  officers  carry 
out  the  details  of  the  plan  agreed  upon. 
Recognizing  the  importance  of  this  matter, 
the  Association  of  American  Agricultural 
Colleges  and  Experiment  Stations,  at  its  re- 
cent meeting  in  California,  appointed  a  com- 
mittee to  confer  with  the  Secretary  of  Agri- 
culture on  this  subject  and  make  a  report  to 
the  Association  at  its  next  session. 

The  governing  boards  and  executive  offi- 
cers of  the  stations  feel  the  necessity  of 
having  the  terms  of  co-operative  operations 
definitely  stated  and  the  whole  transaction 
made  a  matter  of  record  as  a  component 
part  of  the  station  business.  It  is  also  de- 
sirable that  ample  opportunity  should  be 
given  for  the  station  to  consider  how  far 
and  in  what  ways  co-operation  with  the 
department  is  desirable,  and  to  what  ex- 
tent its  funds  will  be  involved  in  such  co- 
operation. The  stations  are  to  an  increas- 
ing extent  becoming  centers  of  information 
and  authority  on  lines  of  work  in  which 
they  have  been  engaged  with  special  refer- 
ence to  the  local  requirements  of  agricul- 
ture, and  it  is  by  supplementing  the  funds 
already  at  the  disposal  of  the  stations  for 
work  in  special  lines,  and  by  securing  the 
services  of  their  expert  officers  and  the  use 
of  the  special  facilities  at  their  command, 
that  the  Department  can  oftentimes  accom- 
plish results  more  econoijaically  and  effi- 
ciently than  by  instituting  parallel  and 
independent  investigations.  As  the  opera- 
tions of  the  stations  become  better  organ- 
ized in  their  respective  localities,  they  have 
a  just  expectation  that  their  knowledge  of 
the  local  requirements  of  agriculture  and 
their  position  as  authorities  on  the  subjects 
in  which  they  work  will   be  more  fully 
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recognized.  By  the  union  of  these  State 
institutions  with  this  Department  in  the 
conduct  of  the  larger  enterprises  for  the 
promotion  of  agriculture  in  the  United 
States,  much  more  can  be  accomplished 
than  by  either  agency  working  separately. 
The  relations  between  the  stations  and  this 
Department  were  never  more  cordial  and 
intimate  than  they  are  now,  and  a  rela- 
tively large  number  of  co-operative  enter- 
prises have  been  undertaken  during  the 
past  year  on  terms  mutually  satisfactory  to 
the  Department  and  the  stations. 

AORICXJLTUBAL      EXPERIMENT      STATIONS      IN 

ALASKA. 

The  work  in  Alaska  during  the  past  year 
has  included  a  continuation  of  the  agricul- 
tural survey  of  this  region  and  the  inaugu- 
ration of  permanent  experiment  stations  in 
accordance  with  the  changed  terms  of  the 
appropriation  act  of  the  current  fiscal  year. 
The  results  of  our  investigations  and  the 
accumulated  evidence  from  other  sources 
have,  it  is  believed,  sufficiently  shown  the 
desirability  and  feasibility  of  regular  ex- 
perimental inquiries  for  the  promotion  of 
agriculture  in  Alaska.  With  the  comple- 
tion and  equipment  of  the  offices,  labora- 
tories, and  farm  buildings  at  Sitka  and 
Kenai,  it  will  be  possible  to  prosecute  these 
inquiries  much  more  efficiently.  The  estab- 
lishment of  headquarters  for  similar  work 
in  the  interior,  which,  it  is  hoped,  may  be 
done  the  coming  season,  will  make  it  pos- 
sible to  obtain  more  definite  information 
regarding  the  agricultural  capabilities  of 
this  region,  which  differs  so  materially  from 
the  coast  region. 

AGRICULTURAL      EXPERIMENT      STATIONS      IN 

HAWAII,    PUERTO    RICO,    AND    THE 

PHILIPPINES. 

The  experiment  station  at  p^onolulu,  in 
the  Hawaiian  Islands,  maintained  by  the 
Hawaiian  Sugar  Planters'  Association,  has 
continued  to  be  successfully  conducted  dur- 


ing the  past  year.  It  is  hoped  that  advan- 
tage will  be  taken  of  the  basis  for  experi- 
mental inquiries  in  agriculture  in  these 
islands  thus  laid  by  local  enterprise,  and 
that  the  United  States  Government  will 
speedily  supplement  the  efforts  of  the  people 
of  these  islands  in  this  direction  as  it  has 
done  in  the  States  and  Territories.  Agri- 
cultural experiment  stations  should  also  be 
established  without  delay  in  Puerto  Rico, 
and  a  plan  should  be  made  for  their  organ- 
ization in  the  Philippines  as  soon  as  peace 
and  order  are  established  in  those  islands. 
In  some  respects  legislation  for  the  estab- 
lishment and  maintenance  of  agricaltnral 
experiment  stations  in  the  islands,  under 
the  control  of  the  United  States  Govern- 
ment, should  be  wider  in  its  provisions  than 
the  Hatch  Act.  Especially  should  provi- 
sion be  made  for  meeting  the  need  of  the 
people  of  those  islands  for  immediate  infor- 
mation regarding  improved  methods  of 
agriculture  which  it  is  possible  to  give  them, 
on  the  basis  of  the  results  of  agricultaral 
investigations  already  made  elsewhere. 

Any  plan  for  experiment  stations  in 
Hawaii,  Puerto  Bico,  and  the  Philippines 
should  involve  the  following  features :  (1) 
A  local  station  with  land,  buildings,  and 
equipment  for  field  and  laboratory  investi- 
gations ;  (2)  an  agricultural  survey  to 
study  the  agricultural  capabilities  and  re- 
quirements of  these  islands ;  (3)  co-opera- 
tive experiments  with  resident  farmers; 
(4)  dissemination,  under  frank,  of  bulle- 
tins of  original  and  compiled  information 
in  the  language  of  the  people  for  whom  they 
are  intended  ;  and  (5)  the  holding  of  far- 
mers' meetings  in  different  localities  for  the 
diffusion  of  practical  information. 

EXPERIMENT  STATION  EXHIBIT  AT  THE  PARIS 
EXPOSITION    OF    1900. 

An  exhibit  designed  to  show  the  develop- 
ment and  present  status  of  the  experiment 
station  enterprise  in  this  country  has  been 
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prepared  for  the  Paris  Exposition  of  1900 
by  a  committee  of  the  association  of  col- 
leges and  stations,  of  which  Professor  H. 
P.  Armsby,  director  of  the  Pennsylvania 
experimental  Station,  is  chairman.  The 
exhibit  consists  of  a  collection  of  special 
devices  for  station  work  and  illustrations 
of  notable  results  by  means  of  models  and 
otherwise,  photographs  and  charts  showing 
the  buildings  and  equipment  of  the  stations 
and  special  features  of  their  work  and  their 
results,  and  the  publications  of  the  stations 
and  of  this  office.  In  connection  with  this 
exhibit  a  comprehensive  illustrated  report 
on  the  history  and  present  status  of  the 
stations  has  been  prepared  in  the  office  of 
Experimental  Stations  with  a  view  to  show- 
ing what  has  been  accomplished  by  the  sta- 
tions since  their  establishment,  and  the 
scope  of  this  great  enterprise  on  behalf  of 
onr  agriculture  as  it  exists  at  the  close  of 
the  nineteenth  century. 

THB   OFFIOE  OF   EXPERIMENT  STATIONS. 

The  work  of  the  Office  of  Experiment 
Stations  during  the  past  year,  as  hereto- 
fore, has  included  the  supervision  of  the 
expenditures  of  the  stations ;  conferences 
and  correspondence  with  station  officers  re- 
garding the  management,  equipment,  and 
work  of  the  stations,  and  the  collection 
and  dissemination  of  information  regarding 
the  progress  of  agricultural  investigations 
throughout  the  world  by  means  of  techni- 
cal and  popular  bulletins.  The  special  in- 
vestigations on  the  nutrition  of  man  and  on 
irrigation  assigned  to  this  office  have  been 
prosecuted  very  largely  in  co-operation 
with  experiment  stations,  educational  insti- 
tutions, and  other  agencies  in  the  different 
States  and  Territories. 

During  the  year  the  office  issued  46  doc- 
umenlis,  aggregating  2924  pages.  These  in- 
clude 13  numbers  of  the  Experiment  Station 
Record,  with  detailed  index  ;  13  bulletins, 
8  Farmers'  Bulletins  (including  5  numbers 


of  the  subseries  entitled  '  Experiment  Sta- 
tion Work'),  3  circulars,  1  schedule,  3 
articles  for  the  Yearbook  of  the  Depart- 
ment, the  Annual  Report  of  the  Director, 
a  report  to  Congress  on  the  work  and  ex- 
penditures of  the  experiment  stations,  and 
3  special  articles  published  as  separates. 

The  tenth  volume  of  the  Experiment  Sta- 
tion Record  comprises  1220  pages,  and  con- 
tains abstracts  of  361  bulletins  and  35  an- 
nual reports  of  53  experiment  stations  in 
the  United  States,  172  publications  of  the 
Department  of  Agriculture,  and  1224  re- 
reports  of  foreign  investigations.  The  total 
number  of  pages  in  these  publications  is 
57,230.  The  total  number  of  articles  ab- 
stracted is  2023,  classified  as  follows: 
Chemistry,  150;  botany,  127  ;  fermentation 
and  bacteriology,  27 ;  zoology,  23  ;  meteor- 
ology, 46;  air,  water,  and 'soils,  86;  fertil- 
izers, 109;  field  crops,  236;  horticulture, 
173 ;  forestry,  34 ;  seeds  and  weeds,  37 ; 
diseases  of  plants,  180 ;  entomology,  202 ; 
food  and  animal  production,  223;  dairy, 
farming  and  dairying,  168  ;  veterinary  sci- 
ence, 86 ;  technology,  6 ;  agricultural  engi- 
neering, 28 ;  statistics,  82.  Classified  lists 
of  articles,  in  some  cases  with  brief  ab- 
stracts are  also  given  in  each  number.  The 
aggregate  number  of  titles  thus  reported  is 
1820. 

STATISTICS   OF  THB  STATIONS. 

Agricultural  experiment  stations  are  now 
in  operation,  under  the  act  of  Congress  of 
March  2,  1887,  in  all  the  States  and  Terri- 
tories. As  stated  above,  agricultural  ex- 
periments have  been  begun  in  Alaska  with 
the  aid  of  national  funds,  and  an  experi- 
ment station  is  in  operation  in  Hawaii  un- 
der private  auspices.  In  each  of  the  States 
of  Alabama,  Connecticut,  New  Jersey,  and 
Kew  York  a  separate  station  is  maintained 
wholly  or  in  part  by  State  funds,  and  in 
Louisiana  three  stations  are  maintained 
with  national  and  State  funds.     Excluding 


546 


SCIENCE. 


[N.  S.   Vol.  XI.  No.  275. 


the  branch  stations  established  in  several 
States,  the  total  namber  of  stations  in  the 
United  States  is  56.  Of  these,  52  received 
the  appropriation  provided  for  in  the  act  of 
Congress  above  mentioned. 

The  total  income  of  the  stations  daring 
1899  was  $1,143,334.93,  of  which  $720,000 
was  received  from  the  National  Govern- 
ment, the  remainder,  $423,334.93,  coming 
from  the  following  sources  :  State  govern- 
ments, $240,300.20 ;  individuals  and  com- 
manities,  $12,100 ;  fees  for  analyses  of 
fertilizers,  $75,294.42;  sales  of  farm  prod- 
ucts, $69,312.60;  miscellaneous,  $26,327.71. 
In  addition  to  this  the  Office  of  Experiment 
Stations  had  an  appropriation  of  $40,000 
for  the  past  fiscal  year,  including  $10,000 
for  the  Alaskan  investigation.  The  value 
of  additions  to  equipment  of  the  stations 
in  1899  is  estimated  as  follows  :  Buildings, 
$27,218.64;  libraries,  $10,796.15;  appa- 
ratus, $16,917.07  ;  farm  implements,  $10,- 
784.88;  live  stock,  $16,265.95  ;  miscellane- 
ous, $22,521.93 ;  total,  $104,504.62. 

The  stations  employ  678  persons  in  the 
work  of  administration  and  inquiry.  The 
number  of  officers  engaged  in  the  different 
lines  of  work  is  as  follows:  Directors,  71 ; 
chemists,  148  ;  agriculturists,  68 ;  experts 
animal  husbandry,  9 ;  horticulturists,  77  ; 
farm  foremen,  21 :  dairymen,  23  ;  botanists, 
52  ;  entomologists,  48  ;  veterinarians,  36 ; 
meteorologists,  17  ;  biologists,  7  ;  physicists, 
7 ;  geologists,  5 ;  mycologists  and  bacteriol- 
ogists, 20  ;  irrigation  engineers,  5  ;  in  charge 
of  substations,  16  ;  secretaries  and  treasur- 
ers, 24 ;  librarians,  9 ;  and  clerks,  43.  There 
are  also  48  persons  classified  under  the  head 
of  *  miscellaneous,'  including  superintend- 
ents of  gardens,  grounds,  and  buildings, 
apiarists,  herdsmen,  etc.  Three  hundred 
and  eight  station  officers  do  more  or  less 
teaching  in  the  colleges  with  which  the  sta- 
tions are  connected. 

During  1899  the  stations  published  445 
annual  reports  and  bulletins.     Besides  reg- 


ular reports  and  bulletins,  a  number  of  sta- 
tions issued  press  bulletins,  which  were 
widely  reproduced  in  the  agricultural  and 
county  papers.  The  mailing  lists  of  the 
stations  now  aggregate  500,000  names. 
Correspondence  with  farmers  steadily  in- 
creases and  calls  upon  station  officers  for 
public  addresses  at  institutes  and  oiher 
meetings  of  farmers  are  more  numerons 
each  year.  The  station  officers  continue  to 
contribute  many  articles  on  special  topics 
to  agricultural  and  scientific  journals.  A 
number  of  books  on  agricultural  subjecto, 
written  by  station  officers,  have  been  pub- 
lished during  the  past  year. 


SCIENTIFIC  BOOKS. 

The  Diutumal  Theory  of  the  Earth.     Published 

by  Myra  Andrews  and  Ernest  G.  Stevens. 

New  York.     1899. 

This  work  belongs  to  a  class  usually  not 
worth  reviewing,  but  concerning  which  it  is 
perhaps  unwise  to  be  absolutely  silent.  In  this 
instance  the  earnest,  well-meaning  seriousness 
of  the  author,  the  abounding  faith  of  the  pub- 
lishers, growing  probably  out  of  close  family  re- 
lationship, together  with  the  absence  of  abso- 
lute impossibility  or  absurdity  in  the  general 
doctrine  advocated,  fully  justify  a  brief  notice 
of  the  book.  It  is  a  well-printed  octave  volume 
of  about  550  pages,  and  includes  a  portrait  and 
a  biographical  sketch  of  the  author. 

Mr.  William  Andrews,  the  discoverer  of  the 
'  diuturnal  motion  of  the  earth,'  was  born  in  Phil- 
adelphia in  1798,  and  died  at  Cumberland,  Md., 
where  he  had  lived  for  half  a  century,  on  August 
6,  1887.  The  preface  to  his  book  is  dated  1876 
— and  it  was  issued  late  in  the  year  1899.  His 
business  was  that  of  a  stationer  and  book  binder, 
but  his  chief  delight  was  in  making  geological 
and  natural  history  collections,  accumulating 
a  ^  museum'  containing  many  thousand  speci- 
mens. In  this  work  he  appears  to  have  been 
successful  and  a  portion  of  his  '  museum'  was 
purchased  by  the  State  of  New  York.  The 
preparation  of  this  work  occupied  much  of  his 
time  during  the  later  years  of  his  life,  but  he 
also  left  manuscript  essays  on  psychology  and 
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philosophy,  the  publication  of  which   in  the 
near  future  is  promised. 

That  he  was  a  great  genius  does  not  seem  to 
be  doubted  by  his  biographer,  Mr.  E.  S. 
Stevens,  who  declares  that  he  was  not  only  a 
great  geologist,  but  also  a  great  philosopher  ; 
that  he  was  '^  the  greatest  scientist  America  has 
produced,"  that  ''he  has  left  little  to  be  accom- 
plished," and  that  he  has  ''  taken  his  place  be- 
side Copernicus,  Galileo,  Newton  and  Darwin." 

And  what  is  the  '  diuturnal  motion  of  the 
earth '  upon  the  conception  and  alleged  proof 
of  which  so  much  claim  to  distinction  is  made 
to  rest?  No  very  clear  account  of  it  is  to  be 
found  anywhere  in  the  book,  but  it  is  ob- 
viously intended  to  mean  a  slow,  progressive 
movement  of  the  pole  of  the  earth's  axis  of 
revolution  in  a  spiral  line  around  the  earth's  sur- 
face. Maps  are  given  showing  six  lines  of 
polar  transmission  across  the  Eastern  and  the 
Western  hemispheres,  and  the  period  occupied  in 
passing  through  one  'curl '  of  the  spiral  is  as- 
sumed to  be  extremely  great.  This  movement 
of  the  position  of  the  earth's  axis  would  neces- 
sarily produce  great  climatic  changes,  but  in 
addition  to  this  it  is  alleged  that  there  would 
be  a  shifting  of  the  superficial  strata  or  crust  of 
the  earth  relative  to  the  interior,  and  upon  this 
hypothesis  is  founded  an  explanation  of  existing 
geological  phenomena,  which,  in  the  judgment 
of  the  biographer, '  transforms  the  patchwork  of 
geology  into  a  complete  science. ' 

Among  numerous  .illustrations  of  the  au- 
thor's fitness  for  discussing  problems  involving 
physical  and  dynamical  laws,  in  which  the 
book  abounds,  the  following  may  be  quoted  : 
"  Heat  we  claim  to  be  material ;  it  is  substance 
and  gravitates  towards  the  center  of  the  earth, 
constantly  keeping  an  equilibrium  between  the 
interior  forces  and  the  external  atmosphere, 
with  its  stratified  fields  of  electricity  and  mag- 
netism ;  but  when  that  gravitated  heat  comes 
in  contact  with  sedimentary  deposits,  contain- 
ing a  superabundance  of  compound  substances, 
as  vapors,  gases  and  ethers,  and  liberates  these 
through  the  action  of  the  chemical  processes  in 
that  great  laboratory  of  nature,  they  must 
find  their  outlet  through  established  chimneys, 
as  volcanoes,  or  otherwise  make  new  openings 
for  their  ascent  to  the  upper  air  ;  and  only  in 


events  like  this  would  we  be  willing  to  at- 
tribute the  phenomena  called  earthquakes  to 
internal  forces." 

Speaking  of  Galileo  the  author  says,  "He 
discovered  that  the  vibrations  of  all  pendulums, 
even  of  different  lengths  were  performed  in 
equal  time.  *  *  *  He  also  ascertained  the  beat- 
ing of  the  pulse  from  this  fact  and  counted  it 
by  the  vibrations  of  a  pendulum.  *  *  *  He  dis- 
covered the  thermometer,  an  instrument  by 
which  is  measured  the  expansion  or  condensive 
heat  of  the  atmosphere. ' ' 

The  author  shows  considerable  familiarity 
with  the  literature  of  science,  from  which  ex- 
tensive quotations  are  made,  often  having  little 
relation  to  the  subject  under  discussion. 

There  is  left  with  the  reader  a  feeling  of  re- 
gret that  those  who  have  the  means  to  con- 
tribute to  the  advancement  of  science  by  the 
issue  of  such  expensive  publications  as  this 
should  not  have  sought  competent  advice  from 
recognized  scientific  authority  before  going  to 

the  printer  and  book  binder. 

T.  C.  M. 

Elementg  of  the  Differential  Calculus.  By  James 
McMahon,  A.m.,  Professor  of  Mathematics 
in  Cornell  University,  and  Vibgil  Snydee, 
Ph.D.,  Instructor  in  Mathematics  in  Cornell 
University.  New  York,  Cincinnati,  Chicago. 
The  American  Book  Company.  1898.  Pp. 
xiv  +  337. 

We  have  examined  this  book  with  pleasure. 
It  was  evidently  composed  in  the  light.  Peda- 
gogical and  scientific  qualities  are  united  in  a 
degree  seldom  attained  in  elementary  text- 
books. Sound  argument,  genuine  demonstra- 
tion, logical  concatenation,  are  seen  to  be,  in 
general,  more  consistent,  than  is  commonly 
supposed,  with  required  simplicity  and  clear- 
ness. The  claims  of  the  logician,  on  the  one 
hand,  and  of  the  didactician,  on  the  other,  are 
adjusted  with  notable  goodjudgment  and  skill. 
Illustrative  solutions  are  numerous  and  the 
volume  contains  a  plenty  of  suitable  exercises 
for  the  reader,  but  the  book  is  by  no  means  a 
mere  'quarry  of  examples.'  Even  less,  if  pos- 
sible, is  it  intended  to  be  a  guide  to  the  mere 
practician.  On  the  contrary,  the  treatment 
aims  first  of  all  at  being  scientific.    The  modern 
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spirit  prevails,  a  theory  is  presented,  it  is  the 
^  understanding  which  is  addressed  throughout , 
and  the  student,  if  he  he  fit,  will  not  easily  es- 
cape the  conviction,  which  not  every  elemen- 
tary presentation  of  the  calculus  is  good  enough 
to  produce,  that  he  is  dealing  with  a  logically 
coherent  body  of  doctrine,  whose  applications, 
moreover,  yield  absolutely  valid  results. 

A  good  book  points  the  way  to  its  own  im- 
provement. We  may,  therefore,  venture  in 
course  of  the  following  remarks  to  indicate 
some  respects  in  which  what  is  well  done  may, 
in  a  second  edition,  be  done  perhaps  even  better. 

Being  confined  to  the  differential  calculus, 
the  work  possesses,  on  that  account,  some 
peculiar  merits  but  fails,  on  the  same  account, 
to  gain  what  many  in  recent  years  have  come 
to  regard  as  the  very  considerable  advantages 
of  presenting  differentiation  and  integration 
simultaneously.  Knowledge  of  some  algebraic 
matters  treated  in  the  brief  introductory  chap- 
ter might,  of  course,  have  been  defensibly  pre- 
supposed ;  but  as  a  precaution  such  prelimi- 
nary review  seems  justified  and  would,  perhaps, 
be  even  more  acceptable  were  it  more  compre- 
hensive. However,  a  certain  fragmentariness 
and  discontinuity  of  thought  could  have  been 
avoided  if  the  discussion  of  continuity,  here 
begun,  had  been  reserved  for  the  next  chapter 
where  the  discussion  is  resumed  after  an  in- 
terval of  twenty  pages.  From  a  statement  of 
the  properties  which  a  function  must  possess  if 
it  is  to  be  continuous  in  a  given  interval,  the 
reader  is  left  to  infer  what  is  meant  by  con- 
tinuity *  at'  and  in  the  *  vicinity'  of  a  point  or 
a  value.  If  the  notion  of  continuity  is  very 
important,  it  is  equally  elusive,  and  as  the  be- 
ginner best  learns  what  the  idea  is  by  learning 
what  it  is  not,  the  authors'  discussion,  which  is 
good,  would  have  been  enhanced,  we  believe, 
by  a  somewhat  minute  examination  of  at  least 
several  examples  of  discontinuity.  The  just 
observation,  p.  11,  that  the  '  essence'  (of  the 
infinitesimal)  '^ies  in  its  power  of  decreasing 
numerically,  having  zero  for  its  limit,  and  not 
in  the  smallness  of  any  of  the  constant  values 
it  may  pass  through,"  seems  to  impose  a  restric- 
tion on  the  statement  of  theorem  2  on  the  fol- 
lowing page  and  to  invalidate  the  proof  there 
given  ;  for,  of  course,  the  sum  of  a  finite  num- 


ber of  infinitesimals  may  be  constant,  zero, 
while  to  speak  of  the  '  largest'  of  the  infinites- 
imals does  not  go  to  the  '  essence'  of  the  ma^ 
ter.  The  necessity  of  the  word  finite  in  the 
theorem  is  happily  shown  by  examples,  though 
definition  of  the  term  finite  has  not  at  this  stage 
been  attempted.  The  definition,  later  given, 
of  finite  number  as  being  one  which  ^  is  neither 
infinite  nor  zero,'  is,  like  that  given  by  G.  Can- 
tor, not  only  negative  (which  is  but  a  trifling 
objection)  but  also  unavailable  so  long  as  the 
notion  of  the  infinite  is  not  formed.  The  in- 
finite has,  it  is  true,  been  defined  as  a  variable 
but  not  as  a  constant.  As  constants,  neverthe- 
less, capable,  moreover,  of  being  '  given,'  some 
infinites  must  be  regarded,  if,  as  in  comparison 
of  variables,  the  phrase  '  infinite  limit,'  is  to  be 
recognized  as  legitimate,  unless  indeed  one  be 
prepared  to  reconstruct  the  idea  of  limit. 

The  notion  of  derivative,  being  attached  by 
definition  to  that  of  continuous  function,  while 
it  assumes  the  cardinal  theorem  that  every 
function  having  a  derivative  is  continuous,  is, 
besides,  not  unlikely  to  prove  a  little  bewilder- 
ing to  the  student  when  a  few  pages  later  he  is 
informed,  without  explanation,  that  someoon- 
tinuous  functions  do  not  possess  derivativa. 
And  being  directed  to  '*  show  that  a  function  is 
not  differentiable  at  a  discontinuity,"  the  sta- 
dent  has  only  to  reply  that  the  function  being 
discontinuous  at  a  point  is  not  continuous  there, 
which  is  scarcely  the  answer  expected.  How- 
ever, the  imperfections  noted  relate  mainly  to 
minuti»,  they  are  histological  imperfections 
and  do  not  greatly  mar  the  presentation  as  a 
whole,  which,  designed  for  the  novice,  is  pri- 
marily concerned  with  the  more  obvious  anat- 
omy of  the  subject. 

The  chapter  on  fundamental  principles  is  per- 
haps the  best  in  the  book,  though  some  others, 
as  those  on  expansion  of  functions  and  inde- 
terminate forms,  are  specially  worthy  of  praise. 
While  no  list  of  '  higher  plane  curves'  has  been 
inserted,  there  is  a  chapter  on  curve  tracing 
and  still  another,  unusually  long  but  luminoos, 
devoted  to  asymptotes.  In  dealing  with  the 
vexed  and  vexing  question  of  the  differential 
and  the  differential  notation,  the  convenient 
though  logically  extraneous  notion  of  '  rates,' 
is  employed  as  sole  medium  of  explanation.    It 
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woald  be  interesting  to  have  the  term  envelope, 

here  presented  in  the  usual  way,  so  defined  as 

to  exclude  all  curves,  such  as  the  node  locus, 

which  are  not  properly  tangent  to  curves  of 

the  family. 

C.  J.  Keyser. 
Columbia  Univebsity. 

G.  V,  de  Lapouge :  VAryen :  Son  rdle  social, 
Paris.  1899.  8vo.  Pp.  xx-i-569. 
The  thesis  of  this  work  is  that  the  tall,  blond 
dolichocephalic  race  of  the  north  of  Europe  has 
constituted  the  progressive  and  socially  domi- 
nant element  among  the  so-called  Aryan  peoples 
from  prehistoric  times  to  the  present.  In  con- 
nection with  the  author's  'earlier  work  les  Se- 
lecHona  socicdes  (Paris,  1896),  it  is  the  best  pres- 
entation of  the  results  of  the  new  school  of 
anthropologists  of  which  Lapouge  and  Otto 
Ammon  are  the  leaders.  If  the  results  derived 
from  the  data  now  available  are  confirmed  by 
wider  investigation,  they  will  obviously  be  of 
great  significance  for  students  of  psychology, 
history  and  sociology,  as  well  as  anthropology. 
Farther  investigations  ought  now  to  be  carried 
forward  by  individuals  or  institutions  that  have 
the  means  to  prosecute  them  on  an  adequate 

scale. 

Cablos  C.  Closson. 

books  beceived. 

Memtres  Hedriques.  E.  Yigneron  et  P.  Letheule. 
Paris,  Gauthier-Yillars.  1900.  Pp.  179.  2  fr., 
500. 

PraduiU  aromaiiques.  G.  F.  Jaubebt.  PariB,  Gaa- 
thier-ViUare.     1900.     Pp.  169. 

La  eonBtUution  du  mande,  Clemence  Royeb. 
Paris,  Schleicher  Frdres.     1900.    Pp.  xxii  -f  796. 

Logic.  St.  Geobqe  Stock.  Oxford,  B.  H.  Black- 
welL     1900.     Pp.  xi  +  440. 

A  First  Book  in  Organic  Evolution,  D.  Kebfoot 
Shuts.  Chicago  Open  Court  Pablishing  Co.  1899. 
Pp.  xvi-f  285. 

The  Amateurs^  Practical  Garden  Book,  C.  E.  Munn 
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Physiology.  BuEL  B.  Colton.  Boston,  D.  C.  Heath 
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SCIENTIFIC  JOURNALS  AND  ARTICLES, 

The  Journal  of  Geology,  Jan. -Feb.,  1900.  Vol. 
8,  No.  1.  '  Suggestions  Regarding  the  Classifi- 
cation of  the  Igneous  Bocks,'  by  William  H. 
Hobbs.  The  article  sets  forth  the  present  con- 
dition of  the  nomenclature  and  classification  and 
offers  many  valuable  suggestions,  which  if  fol- 
lowed will  certainly  assist  in  extricating  the  sci- 
ence of  petrology  from  the  burden  of  names  and 
complication  of  systems  under  which  its  students 
are  now  laboring.  The  importance  of  chemical 
composition  in  determining  the  classification  of 
rocks  and  the  use  of  diagrams  to  show  the  re- 
lations is  emphasized. 

'  Dentition  of  some  Devonian  Fishes,'  by  0.  B. 
Eastman.  The  dental  characters  of  some  species 
of  the  genera  Diniehthys,  Clododus  and  Dip- 
terus,  with  comparative  notes  and  illustrations 
of  some  types  are  discussed. 

'  Ancient  Alpine  Glaciers  of  the  Sierra  Costa 
Mountains  in  California,'  by  Oscar  H.  Hershey. 
The  author  describes  in  detail  the  characters 
of  several  of  the  ancient  glaciers  of  this  moun- 
tain range,  and  concludes  from  their  study  that 
they  were  probably  of  late  Wisconsin  age,  and 
that  they  existed  under  the  same  climatic  con- 
ditions as  at  present,  but  at  an  elevation  of 
about  3000  feet  higher  than  now. 

'  An  Attempt  to  Test  the  Nebular  Hypothesis 
by  the  Belation  of  Masses  and  Momenta,'  by  T. 
0.  Chamberlin.  In  a  comparison  of  the  mo- 
ment of  momentum  of  the  nebular  system  with 
moment  of  momentum  of  the  present  system, 
on  the  basis  of  purely  mechanical  laws,  sus- 
ceptible of  mathematical  computation,  making 
every  concession  in  favor  of  the  Laplacian 
hypothesis,  the  nebular  moment  of  momentum 
is  213  times  larger  than  the  present  moment  of 
momentum  of  the  system,  where  the  dynamic 
law  would  require  them  to  be  equal.  Besides 
this  very  great  discrepancy  which  is  hard  to  ex- 
plain on  the  Laplacian  hypothesis,  there  are 
individual  discrepancies  among  the  planets  of 
even  greater  significance.  These  range  from 
141  to  1  for  the  Jovian  nebula  to  1208  to  1  for  the 
terrestrial  nebula,  with  very  great  irregularity 
in  the  distribution  from  Mercury  to  Neptune. 
In  the  relation  of  the  ratios  of  planetary  masses 
to  their  momenta,  it  appears  that  Jupiter  carried 
away  one  tenth  of  one  per  cent,  of  the  nebular 
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mass  from  which  he  separated,  and  95  ^  of  the 
total  momentum  of  the  nebula.  These  same  dis- 
crepancies occur  also  in  the  other  planets  with 
no  apparent  regularity.  The  present  discrep- 
ancies can  not  be  due  to  transfer  of  energy 
through  tidal  action.  The  computations  show 
an  irregular  distribution  of  mass  and  momenta 
throughout  the  system  which  could  not  be 
derived  by  known  laws  under  the  nebular 
hypothesis,  and  so  necessitates  the  construction 
of  a  new  hypothesis  which  will  give  this  un- 
symmetrical  distribution.  Some  of  the  lines 
along  which  this  new  hypothesis  may  be  sought 
are  suggested.  W.  G.  T. 

American  Chemical  Journal,  March,  1900. 
*  Anethol  and  its  Isomers,'  by  W.  R.  Orndorff 
and  D.  A.  Morton.  'The  supposed  Isomeric 
Potassium  Sodium  Sulphites,'  by  G.  S.  Fraps.  It 
was  found  impossible  to  obtain  the  two  sodium 
potassium  salts  of  sulphurous  acids  which  are 
theoretically  possible,  if  the  acid  has  the  asym- 
metrical structure.  '  Condensation  Compounds 
of  Amines  and  Camphoroxalic  Acid,'  by  J.  B. 
Tingle  and  A.  Tingle.  *  A  Method  for  the  De- 
termination of  the  Melting- Point,'  by  M. 
Kuhara  and  M.  Chikashige.  The  authors  place 
the  substance  between  a  pair  of  thin  cover- 
glasses.  These  are  held  in  a  holder  of  platinum 
and  inserted  into  a  test-tube,  which  serves  as  an 
air-bath.  *The  Symmetrical  Chloride  of  Pa- 
rani  tro-orthosulphobenzoic  Acid,'  by  F.  S.  Hol- 
lis.  '  Stereoisomers  and  Bacemic  Compounds,' 
by  H.  C.  Cooper. 

The  March  issue  of  Terrestrial  Magnetism 
and  Atmospheric  Electricity  contains  the  follow- 
ing articles: 

The  physical  deoomposition  of  the  permanent  mag- 
netic field  of  the  United  States.  No.  1.  The  assamed 
normal  magnetization  and  the  charaoteristics  of  the 
primary  residual  field,  by  L.  A.  Baner  and  D.  L. 
Hazard. 

Die  Anfgaben  der  erdmagnetischen  Forsohung  der 
Vereinigten  Staaten  Nordamerikas,  by  L.  A.  Baner. 

Biographical  sketch  and  portrait  of  the  late  Alexia 
de  Tillo. 

Einige  Gesichtspunkte  fiir  die  Einrichtung  Erd- 
magnetiscber  Simultan-beobachtangen  zar  Erfor- 
schung  der  Ursachen  der  Erdmagnetischen  Storangen, 
by  Ad.  Schmidt. 

A  comparison  of  the  isogonio  charts  for  the  year 
1900,  issued  by  the  *  Deutsche  Seewarte '  the  United 


States  Hydrographio  Office,  and  the  United  Btitti 
Coast  and  Geodetic  Survey,  by  J.  A.  Fleming. 

The  United  States  Coast  and  Geodetic  Bnrrey: 
Its  origin,  development,  and  present  status,  by  £.  D. 
Preston.     [Illustrated.] 

Notes  regarding  magnetic  instruments : 

A  source  of  error  in  theKew  magnetometer,  by  H. 
Morize. 

The  Coast  and  Geodetic  Survey  magnetometer,  by 
L.  A.  Bauer. 

The  effect  of  glass  covers  in  magnetic  instnimenfei, 
by  E.  G.  Fischer. 

The  number  concludes  with  16  pp.  of  abstracts 
reviews,  and  notes  on  terrestrial  magnetism 
and  atmospheric  electricity. 

The  JoumcU  of  the  Boston  Society  of  the  Medi- 
cal Sciences  for  February  20th,  opens  with  an 
article  by  H.  G.  Beyer,  on  the  *  Relation  be- 
tween Mental  Work  and  Physique,'  in  which 
the  author  arrives  at  the  same  conclusioDs  as 
those  reached  by  Dr.  W.  T.  Porter,  that  pre- 
cocious children  weigh  more  and  dull  children 
less  than  the  average  of  their  age.  C.  S.  Minot 
briefly  describes  ^A  hitherto  Unrecognized  Fonn 
of  Blood  Circulation  without  Capillaries  in  the 
Organs  of  Vertebrates.'  D.  A.  Sargent  dis- 
cusses '  The  Relation  of  the  Cephalic  Index  to 
Height,  Weight,  Strength  and  Mental  Ability,' 
finding  among  eleven  hundred  Harvard  stu- 
dents the  brachycephalic  were  superior  in 
scholarship  and  the  dolichocephalic  in  athletics. 
W.  H.  Smith  describes  and  figures  '  Branching 
Tubercle  Bacilli  in  Sputum,'  and  Harold  C. 
Ernst  gives  a  summary  of  a  fully  illustrated 
paper  on  *  The  Development  of  the  Microscope.' 


SOCIETIES  AND  ACADEMIES. 
NEW  YORK   ACADEMY  OF  SCIENCES. 
SECTION    OF   ASTEONOMY,  PHYSICS    AND    CHEM- 
ISTRY. 

A  MEETING  of  the  Section  was  held  on  Mon- 
day evening,  March  5th.  Professor  R.  S.  Wood- 
ward gave  an  account  of  the  Jubilee  of  Sir 
George  G.  Stokes,  which  he  attended  as  a  dele- 
gate from  Columbia  University.  The  Jubilee 
was  held  on  the  1st  and  2d  of  June,  1899,  on 
the  fiftieth  anniversary  of  the  professorship  of 
Sir  George  G.  Stokes  at  Cambridge.     Stokes' 
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most  important  work  was  done  between  1842 
and  1855.  Among  other  things,  he  showed  that 
in  fluid  motion  the  conditions  under  which  the 
equations  of  motion  were  integrable  were  the 
conditions  that  the  motion  should  be  irrota- 
tional.  He  made  researches  in  the  elastic 
solid  theory  of  light.  He  made  advances  in  the 
theory  of  physical  geodesy.  He  showed  that 
the  shape  of  the  earth's  surface  should  determine 
the  law  by  which  gravity  varied  from  place  to 
place.  He  cleared  up  a  good  many  obscurities  in 
the  work  of  Fourier  in  regard  to  Fourier  series. 

The  Jubilee  began  with  the  Bede  lecture  de- 
livered by  Professor  Oomu,  of  the  ]^)cole  Poly- 
technique,  on  the  'Wave  Theory  of  Light,' 
and  its  influence  on  modern  physics.  Besides 
dinners,  garden  parties,  etc.,  the  most  impcHr- 
tant  ceremonies  were  the  presentation  of  ad- 
dresses by  the  delegates  representing  about 
seventy  institutions,  and  the  conferring  of  the 
honorary  degree  of  Doctor  of  Science  upon 
Messrs.  Cornu,  Darboux,  Michelson,  Mittag- 
Leflfler,  Quincke  and  Yoigt.  At  the  dinner 
which  ended  the  celebration,  Sir  C^orge  Stokes 
made  a  speech  in  the  course  of  which  he  said 
that  he  wished  he  had  done  more  scientific 
work,  but  that  if  he  had,  he  might  not  have 
been  there  to  celebrate  his  Jubilee. 

Mr.  A.  C.  Longden  read  a  paper  on  the  re- 
sistance of  thin  films  deposited  by  kathode 
radiation.  He  described  his  method  of  deposit- 
ing thin  films  on  glass  and  showed  some  speci- 
mens. These  films  can  be  used  as  high  resist- 
ahces  instead  of  the  very  expensive  wire 
resistances  ordinarily  used.  Films  of  gold  or 
platinum  can  be  deposited,  which  have  not  the 
lack  of  durability  of  alloys.  At  the  same  time, 
unlike  the  metals  in  the  form  of  wire,  they  have 
very  low  positive  or  even  negative  temperature 
coefficients.  The  films  are  deposited  from  a  ka- 
thode of  the  same  material  by  the  discharge  of 
electricity  through  a  vacuum,  and  can  be  depos- 
ited in  any  thickness  desired,  and  of  any  metal, 
gold  and  platinum  being  however  the  most  con- 
venient. The  speaker  showed  a  gold  film  of 
varying  thickness  in  diflerent  parts,  the  thickest 
part  showing  the  green  color  like  gold  leaf  when 
viewed  by  transmitted  light,  and  the  color  vary- 
ing through  blue  to  violet  as  the  film  became 
thinner. 


At  the  suggestion  of  Mr.  C.  C.  Trowbridge, 
Mr.  Longden  attempted  to  deposit  a  thin  con- 
ducting film  of  selenium,  but  he  was  unsuccess- 
ful, as  the  film  deposited  was  non-conducting. 
He  obtained,  however,  a  film  of  varying  thick- 
ness which  exhibited  the  phenomenon  of  New- 
ton's rings  in  a  beautiful  manner. 

An   election  of  officers  of  the  Section  was 

held.     Professor  William  Hallock  was  elected 

Chairman,  and  Dr.  William  S.  Day,  Secretary, 

for  the  ensuing  year. 

William  S.  Day, 

Secretary  of  Section. 

THE  TOBRET  BOTANICAL  CLUB. 

At  the  meeting  on  February  18th,  a  paper 
was  presented  by  Dr.  H.  H.  Busby,  entitled 
'  The  Tendency  of  Entomophilous  Flowers  to 
Antero-posterior  Irregularity.'  Its  object  was 
to  show  the  distribution  among  plant-families  of 
cases  of  such  irregularity.  Irregularities  origina- 
ting without  reference  to  insect-pollination  were 
classified  and  excluded. '  The  irregularities  con- 
sidered and  connected  with  insect-pollination, 
are  not  found  among  the  21  lowest  of  the  43 
families  of  monocotyledons.  Of  the  10  next 
higher,  5  show  none,  4  show  slight  or  doubtful 
forms,  while  the  highest,  Liliace»,  with  197 
genera,  twice  as  many  as  the  other  9  families 
combined,  shows,  amidst  general  regularity,  a 
few  highly  irregular  genera,  two  of  them  simu- 
lating Orchidaceous  forms.  Of  the  12  highest 
families,  only  3  are  regular.  Five  of  the  high- 
est 6  are  very  irregular,  indeed,  the  highest, 
Orchidaceffi,  phenomenally  so.  It  thus  appears 
that  an  increased  tendency  to  irregularity  is  in- 
dicative of  higher  development,  but  it  is  liable 
to  occur  in  faibilies  and  groups  of  families  usu- 
ally distinguished  for  its  absence. 

This  principle  was  then  shown  to  be  even 
more  clearly  illustrated  by  the  dicotyledons. 
In  the  53  lowest  families,  but  4  show  irregu- 
larity. Only  one  of  these  is  found  among  the  first 
39,  and  this  is  Aristolochiacese,  with  a  single 
irregular  genus.  Among  the  next  120  families, 
27  show  irregularity,  and  these  are  rather  uni- 
formly distributed  among  the  others.  Then  come 
19,  several  showing  slight  irregularity  and  one 
very  irregular,  indeed.  The  next  17  are,  with 
one  exception,  highly  irregular,  one  of  them) 
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however,  being  so  in  only  a  few  of  its  genera. 
The  11  highest  families  are  very  peculiar. 
While  mostly  regular,  some  of  them  are  noted 
for  irregularity,  but  this  is  so  peculiarly  ad- 
justed in  the  inflorescence  as  to  bring  about  the 
condition  of  regularity  so  far  as  the  latter  is 
concerned.  Thus  the  daisy,  while  an  inflor- 
escence, is  essentially  a  regular  flower,  by  vir- 
tue of  the  arrangement  of  its  irregular  florets. 
It  is  also  noticeable  that  as  these  ray  flowers 
are  usually  pistillate,  this  arrangement  reverses 
the  position,  so  far  as  the  head  is  concerned,  of 
the  distinctively  pistillate  portion.  The  vari- 
ous types  of  irregularity  in  composite  flowers 
were  discussed,  and  these  were  contrasted  with 
other  families  exhibiting  radiant  inflorescences. 
It  was  pointed  out  that  irregularity  was  not 
a  fundamental  characteristic,  but  was  readily 
called  into  existence  by  the  exigencies  of  any 
group,  or  even  species,  and  might  be  expected 
to  develop  anywhere.  Special  attention  was 
called,  as  illustrating  this  principle,  to  the 
marked  irregularity  of  Cotyledon  gibbijhrum 
and  Saxifraga  sarmentosa,  species  in  notably 
regular  genera.  It  was  also  noted  as  signifi- 
cant that  the  most  irregular  families,  such  as 
Leguminosse,  might  have  extensive  series  of 
genera  perfectly  regular ;  also  that  almost  ex- 
actly equal  forms  of  irregularity  might  develop 
in  families  most  widely  separated,  as  the  Li- 
liacesB  and  the  Capparidacese.  The  fact  that 
irregularity  is  more  frequent  in  the  higher 
families  of  the  two  classes  is  due  to  the  fact 
that  an  essential  property  of  such  families  is  a 
greater  power  of  adaptation,  floral  irregularity 
being  only  one  manifestation  of  this  character. 

Edward  S.  Burgess, 

Secretary, 

THE  ACADEMY  OF  SCIENCE  OP  ST.    LOUIS. 

At  the  meeting  of  the  Academy  of  Science  of 
St.  Louis  of  March  19,  1900,  fifty -eight  persons 
present.  Dr.  H.  von  Schrenk  exhibited  some 
burls  on  the  white  spruce  {Picea  Canadensis), 
The  burls,  unlike  most  of  those  so  far  known, 
are  almost  round,  and  are  covered  with  smooth 
bark.  They  grow  of  various  sizes,  and  occur 
on  the  trunk  and  branches  of  a  group  of  spruces 
limited  to  a  small  area.  The  wood  fibres  are 
arranged  in  annual  rings;  they  differ  from  nor- 


mal wood  fibres  because  of  their  thinner  walls 
and  greater  internal  diameter,  giving  the  wood 
a  spongy  character.  Long  rows  of  secondary 
resin  passages  occur  in  each  ring.  The  largest 
burls,  which  are  from  one  to  three  feet  in  di- 
ameter, have  rows  of  long  holes  within  each 
ring.  These  holes  are  diamond-shaped  in 
cross- section,  the  longer  diameter  extending 
radially.  Between  the  holes  the  wood  fibres 
are  compressed  tangentially.  The  speaker  ex- 
plained that  the  holes  must  have  resulted  from 
an  excessive  radial  pressure  exerted  from  with- 
out, probably  by  the  bark.  No  holes  were  found 
where  the  bark  pressure  had  been  released,  t.  e., 
where  the  bark  had  burst.  These  results  are 
not  in  harmony  with  the  findings  as  to  bark 
pressure  reached  by  Krabbe.  The  speaker  de- 
scribed the  manner  in  which  burls  are  usually 
formed,  and  showed  the  way  in  which  these 
burls  form,  by  excessive  growth,  induced  by  a 
wound  or  branch  stump. 

Professor  F.  E.  Nipher  exhibited  stereopticon 
slides  made  from  a  large  number  of  photo- 
graphic negatives  which  had  been  taken  by  the 
electric  spark  from  a  Holtz  machine.  The  neg- 
atives show  a  complete  picture  of  the  object 
acted  upon  by  the  spark,  and  also  show  the 
electrical  radiations  in  the  field  around  the  ob- 
ject photographed.  The  plates  were  greatly 
over-exposed  to  light  before  they  were  used. 
They  were  allowed  to  lie  fully  exposed  in  a 
well  lighted  room,  for  from  one  to  nine  days. 
One  of  the  best  negatives  was  developed  from  a 
plate  thus  exposed  for  nine  days.  The  best  re- 
sults are  obtained  by  darkening  the  room  when 
the  electrical  image  is  produced.  Light  is  found 
to  counteract  the  electrical  eflTects  when  their 
action  is  simultaneous  and  also  when  it  follows 
the  electrical  exposure. 

The  pictures  are  developed  in  the  dark  room, 
by  the  light  of  an  incandescent  lamp.  When 
the  negative  begins  to  fog,  it  is  taken  nearer  to 
the  lamp,  and  it  at  once  clears  up.  All  of  these 
methods  are  in  total  disregard  of  all  ordinary 
photographic  procedure.  The  plates  used  are 
extra  rapid,  and  the  developing  solution  is  that 
in  common  use  in  photography. 

The  result  which  is  most  interesting  from  a 
scientific  point  of  view  is  shown  on  twelve  neg- 
atives which  reveal  ball  lightning  effects.     Ball 
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lightning  is  to  the  electrician  what  the  sea  ser- 
pent is  to  the  zoologist.  It  has  often  heen  seen, 
but  never  hy  those  who  are  most  competent  to 
study  and  describe  it,  and  all  efforts  to  produce 
ball  lightning  effects  by  artificial  means  have 
hitherto  failed.  But  these  twelve  negatives 
show  with  perfect  distinctness  discharges  of 
this  character.  They  could  be  seen  while  they 
were  being  photographed.  They  looked  like 
little  spheres  of  light,  which  traveled  over  a 
non-conducting  plate,  forming  the  insulation  of 
a  condenser.  They  traveled  very  slowly  among 
the  sparks  of  the  ordinary  disruptive  discharge. 
Their  speed  was  usually  at  the  rate  of  an  inch 
in  three  or  four  minutes.  Their  tracks  showed 
with  the  greatest  sharpness  among  the  more 
indistinct  flashes  of  miniature  lightning.  They 
sometimes  jump  for  a  quarter  to  a  third  of  an 
inch,  with  such  quickness  that  the  eye  can 
hardly  follow  them.  Five  or  six  such  spheres 
of  light  sometimes  appear  at  once,  each  follow- 
ing its  own  track.  Sometimes  one  will  cross  a 
track  previously  traced  by  another,  but  it  never 
follows  the  track  of  another. 

By  proper  illumination  of  the  room  the  effects 
of  the  spark  discharges  can  be  nearly  obliter- 
ated in  the  negative,  but  the  paths  of  the  ball 
discharges  are  not  materially  affected.  One 
negative  thus  treated  had  been  exposed  for 
thirty- five  minutes,  and  the  ball  lightning  tracks 
were  most  elaborate.  The  branching  network 
of  lines  must  have  been  produced  by  hundreds 
of  these  little  spheres. 

The  same  results  can  be  obtained  by  fixing 
the  negatives  without  any  developing  process. 
Everything  then  vanishes  from  the  plate  but 
the  ball  discharges. 

Professor  Nipher  stated  that  this  phenomenon 
could  not  be  identified  as  the  same  thing  as  ball 
lightning,  since  the  latter  had  not  been  studied. 
Bat  it  responds  to  the  same  description  in  many 
ways.  As  soon  as  the  ball  lightning  effects 
appear,  the  behavior  of  the  machine  changes 
in  a  very  remarkable  way. 

Mr.  Koch  exhibited  an  electrical  fire  an- 
nunciator. 

Five  persons  were  elected  to  active  member- 
ship in  the  Academy. 

William  Tbeleabe, 
Recording  Seeretary, 


THE  philosophical  SOCIETY  OP  WASHIKGTON. 

At  the  515th  meeting  of  the  Philosophical 
Society  of  Washington,  held  at  the  Cosmos 
Club,  March  17th,  Mr.  Abbe  called  the  atten- 
tion of  the  members  to  three  interesting  works 
in  meteorology  : 

1.  The  work  in  theoretical  physics,  viz,  the 
memoir  of  Professor  Marcel  Brillouin,  explain- 
ing the  formation  of  cloud  and  rain  in  accord- 
ance with  the  principles  developed  by  Helm- 
holtz  and  von  Bezold.  The  full  memoir  is 
published  by  the  Central  Meteorological  Bureau 
of  France. 

2.  A  work  in  experimental  laboratory  phys- 
ics conducted  by  Mr.  C.  T.  R.  Wilson,  showing 
how  the  condensation  of  aqueous  vapor  takes 
place  by  preference  upon  the  negative  ions  and 
that  such  negative  nuclei  can  be  formed  in  the 
atmosphere  by  the  action  of  various  forms  of 
radiation  including  the  Bontgen  Rays,  the 
Uranium  rays,  sunlight,  etc.  That,  finally, 
according  to  Professor  J.  J.  Thomson,  we  must 
no  longer  regard  the  earth  as  primarily  electri- 
fied negatively,  and  acting  by  induction  upon 
the  atmosphere  to  make  it  positive.  We  must 
regard  the  atmosphere  as  a  mixture  of  neutral 
atoms  and  positive  and  negative  ions  ;  the  latter 
being  brought  down  to  the  earth's  surface  by 
rain  make  the  earth  negative  while  leaving  the 
atmosphere  positive. 

3.  A  work  of  observation  in  the  free  air,  viz  : 
the  Report  of  Professor  H.  Hergesell  of  Stras- 
burg,  published  in  the  last  number  of  the  2ei<- 
schrift  of  the  German  and  Austrian  Societies. 
In  this  report  Hergesell  presents  isotherms, 
isobars  and  movements  for  sea  level  and  at  6000 
meters  and,  also,  10,000  meters  elevation  for 
three  different  dates,  as  deduced  from  82  bal- 
loon ascensions,  thus  demonstrating  the  exis- 
tence of  the  descending  cyclones  with  cold  cen- 
ters first  described  by  Ferrel.  The  three 
memoirs  above  mentioned  were  submitted  for 
the  personal  examination  of  the  members  pres- 
ent. 

Mr.  L.  P.  Shidy  read  a  paper  on  the  State  of 
Progress  of  our  knowledge  of  the  Tides,  in 
which  after  briefly  reviewing  the  steps  by  which 
our  knowledge  has  been  increased,  he  presented 
some  of  the  views  of  Dr.  R.  A.  Harris  in  re- 
gard to  the  tidal  movements  in  the  great  oceanic 
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basins.  This  mode  of  explanation  of  the  tides, 
which  has  not  yet  been  published,  asserts  that 
'*  In  most  cases  the  dominant  ocean  tides  have 
their  origin  in  definite  systems  whose  free 
periods  of  oscillation  are  very  nearly  those  of 
the  tidal  forces ;  and  that  the  time  of  high  or 
low  water  in  each  is  the  time  when  the  virtual 
work  of  the  tidal  forces  upon  the  system  be- 
comes zero."  The  time  and  height  of  the  tides 
in  Lake  Superior  and  the  eastern  portion  of 
the  Mediterranean  Sea,  as  computed  by  the  cor- 
rected equilibrium  theory,  were  found  to  agree 
with  observations  quite  well.  A  number  of  lo- 
calities forming  fractional  areas  having  de- 
pendent stationary  waves  were  enumerated,  the 
tides  in  the  Gulf  of  Suez  and  in  the  Gulf  of 
Maine  being  selected  as  examples  which  were 
somewhat  fully  explained. 

Mr.  L.  A.  Bauer  then  exhibited  a  number  of 
lantern  slides  showing  pliotographs  of  distin- 
guished men  in  the  line  of  Meteorology  and 
Magnetism.  A  number  of  views  of  noted  mag- 
netic observatories  were  also  given.  On  account 
of  the  lateness  of  the  hour  Mr.  Bauer  was 
obliged  to  omit  a  descriptive  paper  which  he 
bad  prepared  on  the  subject. 

E.  D.  Pbeston, 
Secretary. 


DISCUSSION  AND  CORRESPONDENCE, 

SLBGTBICAL    UNITS    AND    THE   INTEBNATIONAL 

CONGRESS. 

In  Mr.  WolflPs  interesting  article  on  the 
'  Electrical  Standards  of  the  Office  of  Weights 
and  Measures  (Science,  March  16,  1900),  there 
is  an  unjustifiable  criticism  (unintentionally  so, 
I  have  no  doubt)  of  the  work  of  the  Interna, 
tional  Congress  of  1893,  in  defining  the  three 
fundamental  units. 

A  careful  reading  of  the  official  report  of  the 
Chamber  of  Delegates  will  show  that  a  special 
effort  was  made  to  avoid  the  error  which  Mr. 
Wolff  thinks  the  Congress  committed.  As  the 
official  Proceedings  include  little  of  the  dis- 
cussion which  occurred  during  sessions  lasting 
nearly  a  week,  a  brief  reference  to  the  history 
of  these  definitions  may  be  useful.  A  large 
part  of  one  of  the  early  sessions  was  spent  in 


discussion,  which  almost  became  controveTsy, 
of  the  definitions  of  the  ohm,  ampere  and  volt. 
A  set  of  definitions  was  submitted  by  the 
American  delegates  which  were  primarily  rigor- 
ous, essentially  those  of  the  British  Association 
Committee,  the  material  representations  being 
defined  as  approximations.  The  idea  was  to 
adopt  definitions  which  in  themselves  would 
never  need  revision,  leaving  the  way  open, 
however,  to  any  better  approximations  in  ida- 
terial  standards  that  might  be  possible  in  the 
future.  These  definitions  were  advocated  by 
the  American  and  English  delegates,  but  they 
were  opposed  by  the  German  and  French  mem- 
bers of  the  Chamber.  At  the  end  of  the  day  it 
looked  as  if  the  Chamber  might  not  be  able  to 
come  to  an  agreement  upon  even  the  funda- 
mental units,  and  to  avoid  so  unfortunate  an 
issue  a  Committee  consisting  of  Messrs.  Yon 
Helmholtz,  Mascart,  Ayrton  and  Mendenhall, 
with  the  President  of  the  Chamber,  Professor 
Rowland,  was  appointed  to  bring  in  a  report 
defining  the  ohm,  ampere  and  volt  at  the  next 
session. 

This  committee  reported  on  Thursday,  Au- 
gust 24th,  and  its  conclusions,  which  were 
unanimously  adopted  by  the  Chamber,  became 
the  basis  of  all  subsequent  work. 

It  will  thus  appear  that  the  definitions  of  the 
fundamental  units  as  issued  by  the  Interna* 
tional  Congress  were  not  exactly  what  the 
American  and  English  delegates  would  have 
chosen,  but  some  sort  of  a  compromise  was 
necessary  in  order  to  avoid  a  failure.  Care  was 
taken,  however,  to  see  that  there  was  really 
no  inconsistency  or  absurdity  present  or  possi- 
ble in  the  language  used.  The  ampere  is  said 
to  be  '  represented  sufficiently  well  for  practical 
use  by,  etc.j^  and  in  the  definition  of  the  volt  the 
same  phrase  occurs  so  that  the  ampere  is  not 
declared  to  be  a  current  of  a  certain  silver  de- 
positing power,  nor  is  the  volt  declared  to  be 
a  certain  fraction  of  the  E.  M.  F.,  of  a  Clark 
cell.  A  variation  of  the  same  language  is  used 
in  defining  ohm  but  it  was  found  impossible  to 
get  exactly  the  same  words  in.  When,  in  1894, 
Congress  enacted  a  law  legalizing  these  units,  a 
few  slight  verbal  changes  were  made  without 
altering  the  meaning. 

T.  C.  M. 
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NSCTUBUB     MACULOSUS     BAFIKESQUE     IN    THE 
LOWJEB  DEIAWABE  RIYEB. 

In  the  American  Naturalist  for  1892,  pp.  779 
and  780,  Mr.  W.  B.  Marshall  gives  an  account 
of '  NecturuB  maculatus  in  the  Hudson  River '  in 
which  he  calls  attention  to  the  fact  that  no  record 
is  known  to  him  of  its  inhabiting  the  Delaware 
Biver,  though  he  presumes  that  it  may  prob- 
ably be  found  there  at  some  future  time.  I  am 
very  glad  to  justify  his  statements  with  the  fact 
that  I  have  received  a  mature  living  specimen 
for  examination  that  was  taken  in  Darby  Creek, 
which  is  a  tributary  of  the  Delaware  River  and 
into  which  it  empties  several  miles  below  Phila- 
delphia. The  precise  locality  was  near  Essing- 
ton  and  the  date  of  capture  March  2d.  When 
captured,  being  taken  in  a  small  cast  net,  it 
was  said  to  have  emitted  a  cry  very  much  re- 
sembling that  made  occasionally  by  frogs  when 
taken  in  the  hand.  The  animal  has  now  lived 
a  week  in  captivity  and  has  been  feeding  al- 
most entirely  on  small  fish  and  tadpoles.  It 
seems  particularly  fond  of  the  common  Mud 
Minnow  {Umbrapygmxa)  and  various  small  Sun- 
fishes  (Centrarchidie),  of  which  it  has  consumed 
about  fifty  or  more.  By  the  occurrence  of  this 
species  in  the  lower  Delaware,  where,  it  would 
seem,  it  found  its  way  from  the  Hudson  River 
by  means  of  the  Delaware  and  Hudson  canal, 
whioh  connects  the  two  rivers  at  Port  Jervis 
and  Kingston,  it  has  enlarged  its  geographical 
distribution  through  the  unintentional  aid  of 
man.  Most  likely  the  occurrence  of  other 
aquatic  animals,  indigenous  to  the  western 
I>art  of  New  York,  that  have  or  might  be  found 
in  the  Delaware  basin,  have  reached  the  latter 
through  the  same  means,  as  the  Erie  canal  con- 
nects the  Hudson  with  many  of  the  streams 
of  western  New  York. 

Henry  W.  Fowleb. 

lampreys  in  captivity. 

Very  small  (6  mm. -8mm.)  Ammocoetes  larv£B 
are  quite  delicate,  and  it  was  only  by  the  exer- 
cise of  the  greatest  care  that  they  were  kept 
alive,  in  aquaria,  for  a  period  of  six  weeks. 

Older  larvffi  (10  cm.-15  cm.  in  length),  on 
the  other  hand,  are  remarkably  hardy,  and  may 
be  kept  alive  indefinitely  in  small  aquaria  of 
running  water.     It  is  not  even  necessary  to 


have  a  constant  changing  of  water.  Sand 
should  be  placed  in  the  aquaria,  in  which  the 
larvae  may  bury  themselves. 

The  adult  lampreys  are  moderately  hardy 
and  may  be  kept  in  small  tanks  of  running 
water  without  difficulty.  By  catching  a  number 
of  the  adults,  in  the  spring,  as  they  are  passing 
up  the  rivers  to  the  spawning  grounds,  and 
keeping  them  in  captivity  until  sexual  maturity 
is  reached,  it  seems  probable  that  artificial  fer- 
tilization may  easily  be  accomplished  and  em- 
bryological  material  thus  obtained. 

Albert  M.  Reebe. 

Johns  Hopkins  University. 


NOTES  ON  PHYSICS, 
THE    rationalism  OP  ELECTRICAL    UNITS. 

Present  electrical  units  are  irrational  in  that 
the  factor  4t  does  not  appear  in  certain  equations 
where  it  would  be  proper  for  it  to  appear,  while 
in  other  equations  this  factor  does  appear  im- 
properly. The  British  Association  Committee 
on  Electrical  Standards  fixed  for  us  the  present 
definitions  of  the  units  of  magnetism  and  of 
electric  charge  when  they  published  in  one  of 
their  reports  the  little  treatise  on  units  by  Max- 
well and  Jenkin.  In  this  treatise  the  factor  4n- 
is  suppressed  for  the  sake  of  simplicity  and  the 
result  is  that  we  have  an  '  eruption  of  47r's '  in 
other  quarters.  This  eruption  is  due,  literally, 
as  Heaviside  puts  it,  to  the  wisdom  of  our  an- 
cestors, who,  according  to  the  same  witty  sage, 
were  sufficiently  wise  in  their  generation. 

Several  proposals  have  recently  been  made 
looking  to  the  rationalization  of  our  electrical 
units.  The  complete  solution  of  the  difficulty, 
according  to  the  wisdom  of  the  present  genera- 
tion, is  proposed  by  Heaviside.  This  proposal 
involves  great  changes  in  the  magnitudes  of  all 
electric  and  magnetic  units — a  very  serious 
matter. 

Professor  Fessenden  proposes  an  ingenious 
solution  of  the  difficulty  which  involves  no  im- 
portant change  in  any  of  the  units  which  are 
used  by  engineers.  Professor  Fessenden's  so- 
lution does  not,  however,  completely  rid  us  of 
the  irrational  appearance  of  the  4t^  factor,  and 
if  this  solution  were  to  be  adopted  by  us,  our 
posterity  might  still  suffer  by  our  wisdom. 
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On  the  whole  this  erruption  of  47r'8  is  not  a 
very  serious  matter,  and  it  is  not  likely  that  an 
international  congress  will  soon  take  steps  to 
rid  us  of  it. 

On  the  other  hand  there  are  some  points  of 
advantage  in  our  present  definitions  of  magnet 
pole  and  electric  charge.  It  is  all  very  well  to 
talk  of  defining  electric  current,  as  the  curl  of 
magnetic  force  and  of  magnetic  current  as  the 
curl  of  electric  force,  indeed  it  is  very  simple 
to  think  in  this  way  when  one  has  once  ab- 
stracted his  knowledge  of  electrical  things  suf- 
ficiently to  make  the  images  of  these  things 
meet — but  how  about  the  beginner  ? 

Such  things  as  force,  temperature  and  elec- 
tric current  are  measured  by  their  effects.  For 
example  force  may  be  measured  by  its  distor- 
ting effects  on  elastic  bodies  or  by  its  effect 
in  changing  the  state  of  motion  of  a  body. 
One  of  the  most  evident  effects  of  a  magnet 
pole  is  its  attraction  for  other  poles  and  the 
present  writer  knows  of  no  simpler  way  to 
establish  a  quantitative  basis  for  the  discussion 
of  magnetism  than  to  agree  at  once  to  measure 
a  magnetic  pole  in  terms  of  its  attraction  for 
a  unit  pole,  the  unit  pole  being  that  pole  which 
repels  an  equal  pole  at  unit  distance  with  unit 
force.     Then  the  force  of  attraction  of  any  two 

poles  is  jP  =  — -«—  •     Now  it  leads  eventually 

to  simpler  equations  to  so  define  the  unit  pole 

that  F  =  -  —  —  but  the  present  writer,  for  one, 

would  have  some  hesitation  in  presenting  the 
matter  to  a  class  in  this  initially  more  compli- 
cated way  with  no  other  excuse  than  that  a 
certain  remote  advantage  will  come  of  it.  Per- 
haps the  present  writer,  who  finds  his  greatest 
trials  in  teaching,  is  unreasonably  timid. 

The  most  valid  objection,  however,  to  the 
present  recasting  of  our  systems  of  electrical 
units — for  we  are  at  present  burdened  with  two 
systems,  not  including  the  entirely  useless  prac- 
tical svstem — is  that  we  have  no  assurance  that 
a  new  system  would  stand.  For,  in  the  first 
place,  a  new  electrical  relation  must  be  dis- 
covered before  we  can  settle  upon  one  system 
of  units ;  and  in  the  second  place  we  do  not 
know  even  whether  electric  current  and  curl  of 
magnetic  field  are  identical  or  merely  propor- 


tional, as  has  been  pointed  out  by  J.  J.  Thom- 
son. 

W.  8.  F. 


SCIENTIFIC  NOTES  AND  NEWS. 
On  the  occasion  of  the  bi-centenary  celebratioD 
of  the  Academy  of  Sciences  at  Berlin,  Lord 
Kelvin  and  Professor  Max  Muller  were  elected 
foreign  members.  Professor  Willard  Gibbs, 
Professor  H.  A.  Rowland,  and  Professor  Wil- 
liam James  were  among  those  elected  Corres- 
ponding Members. 

The  marble  statue  of  Huxley,  which  the  Mem- 
orial Committee  has  given  to  the  Natural  His- 
tory Museum  at  South  Kensington,  will  be  un- 
veiled on  April  28th.  It  is  expected  that  Sir 
Joseph  Hooker  will  make  an  address  on  Huxley, 
and  that  the  statue  will  be  received  by  the 
Prince  of  Wales  on  behalf  of  the  trustees  of  the 
British  Museum. 

President  Gilbert  of  the  American  Associ- 
ation for  the  Advancement  of  Science  has 
authorized  a  meeting  of  the  Council  at  the 
Assembly  Hall  of  the  Cosmos  Club,  Washing- 
ton, D.  C,  at  4:30  p.  m.,  on  Thursday,  April 
19th. 

Dr.  Wm.  Luther  has  been  appointed  director 
of  the  observatory  at  Dusseldorf,  in  succession 
to  his  father.  Dr.  Robert  Luther,  whose  death 
we  were  recently  compelled  to  record. 

Professor  S.  W.  Johnson  has  resigned  the 
directorship  of  the  Connecticut  Agricultural 
Experiment  Station  after  service  of  over  twenty- 
two  years,  and  is  succeeded  by  Professor  £.  H. 
Jenkins,  the  vice-director. 

Professor  Silas  W.  Holmak,  emeritus  pro- 
fessor of  physics  at  the  Massachusetts  Institute 
of  Technology,  died  on  April  2d. 

Professor  St.  George  Mivart,  the  well- 
known  writer  on  scientific  subjects,  died  in 
London  on  April  1st,  at  the  age  of  seventy- 
three  years. 

There  died  recently  Major  Fred.  Mather, 
one  of  the  most  prominent  of  American  fish- 
culturists.  He  was  the  author  of  many  notable 
contributions  to  the  Reports  of  the  Fisheries 
of  State  and  Government,  long  time  an  as- 
sistant of  the  U.  S.  Fish  Commission,  indeed 
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one  of  its  originators.  He  was  the  inventor  of 
several  valuable  forms  of  fish-hatching  appara- 
tusy  especially  for  the  treatment  of  adhesive 
eggs,  and  of  the  well-known  '  refrigerating  box ' 
by  which  he  solved  successfully  the  problem  of 
transporting  fish-spawn  across  the  ocean.  He 
was  several  times  employed  on  foreign  missions 
connected  with  the  fisheries.  Under  the  N. 
Y.  State  Fish  Commission  he  established  the 
station  at  Gold  Spring  Harbor,  and  directed  its 
operations  for  nearly  fifteen  years.  He  will 
also  be  remembered  in  themes  of  fish  and  fish- 
ing as  a  popular  writer  of  rare  talent.  Born 
near  Albany,  N.  Y.,  in  1833,  he  died  at  Cedar 
Island,  on  the  Brule  river,  Wisconsin,  on  Feb- 
ruary 14th. 

Db.  Emanuel  Liais,  the  astronomer,  has 
died  at  Cherbourg  at  the  age  of  seventy-four 
years. 

The  death  is  announced  of  Professor  John 
Henry  Pepper,  an  analytic  chemist  and  public 
analyst  in  Brisbane,  Queensland,  at  the  age 
of  79  years. 

PROFE880B  G.  £.  MoRROW  died,  on  March 
27th,  at  the  age  of  60  years.  He  was  for  about 
20  years  professor  of  agriculture  in  the  Univer- 
sity of  Illinois. 

Dr.  Zukal,  associate  professor  of  botany  in 
the  Agricultural  Institute  at  Vienna,  died  on 
the  15th  of  February,  aged  65  years. 

By  the  generosity  of  Mr.  William  H.  Crocker, 
of  San  Francisco,  the  Lick  Observatory  will  be 
able,  as  we  announced  last  week,  to  send  a 
party  to  Georgia,  to  observe  the  total  solar 
eclipse  of  May  28th.  Only  two  observers, 
Messrs.  W.  W.  Campbell  and  C.  D.  Perrine, 
will  be  sent  out  from  the  observatory  ;  but  sev- 
eral European  astronomers  have  expressed  a 
desire  to  Join  the  party^,  and  similar  requests 
have  also  been  received  from  astronomers  con- 
nected with  American  colleges,  which  do  not 
intend  to  send  out  expeditions  of  their  own. 
The  instrumental  equipment  of  the  expedition 
will  be  quite  complete.  The  principal  instru- 
ment for  photographing  the  corona  will  be  the 
5-inch  telescope  of  40  feet  focal  length,  used  by 
the  Lick  Observatory  parties  in  South  America 
and  India.  For  photographing  the  corona  on 
a  smaller  scale  there  will  be  several  cameras  of 


from  five  to  six  inches  aperture,  and  others 
of  smaller  size.  One  slit  spectrograph,  and  two 
objective  spectrographs  arranged  to  give  a  con- 
tinuous record  of  the  changing  spectrum  at 
the  beginning  and  end  of  totality,  are  also  in- 
cluded in  the  equipment.  Observations  of 
contacts  will  be  made.  Any  observers,  having 
experience  in  astronomical  or  physical  work, 
who  wish  to  join  the  party  at  their  own  ex- 
pense, like  the  gentlemen  referred  to  above, 
are  invited  to  communicate  with  the  Director 
of  the  Lick  Observatory  before  April  20th,  and 
after  that  date  with  Professor  W.  W.  Campbell, 
Lick  Observatory  Eclipse  Expedition,  Atlanta, 
Georgia. 

Since  September,  the  collections  at  the  Gray 
herbarium  of  Harvard  University  have  been  in- 
creased to  the  extent  of  several  thousand  speci- 
mens from  various  parts  of  the  world.  Among 
the  acquisitions  is  a  collection  of  Central  Ameri- 
can plants,  875  in  number,  presented  by  Captain 
J.  Donnell  Smith,  of  Baltimore.  Another,  con- 
sisting of  some  900  specimens,  has  come  from 
Puerto  Rico.  The  United  States  Department  of 
Agriculture  has  sent  621  specimens  of  American 
grasses,  the  botanic  garden  of  the  University  of 
Vienna,  877  Austrian  plants,  and  the  New  York 
botanical  garden,  561  plants  from  Idaho  and 
Montana.  In  addition,  852  specimens  from  the 
Galapagos  Islands  have  been  received  for  the 
purpose  of  critical  study.  The  staff  is  giving 
considerable  attention  to  the  continuation  of 
the  Synoptical  Flora  of  North  America,  begun 
by  Dr.  Gray,  and  now  being  edited  by  Professor 
Benjamin  L.  Robinson.  The  usual  amount  of 
research  work  is  in  progress.  Among  those 
cngftged  in  it  are  Professor  Piper  of  the  Wash- 
ington Agricultural  College  and  Professor  Hen- 
derson of  the  Idaho  Agricultural  College,  who 
are  studying  the  type  specimens  of  Western 
plants  in  the  herbarium. 

A  CIVIL  service  examination  will  be  held  on 
April  17th  to  18th  to  fill  two  vacancies  in  the 
position  of  cartographic  draftsman  in  the  Hy- 
drographic  Office,  Navy  Department. 

A  New  York  State  Civil  Service  examination 
will  be  held  on  or  about  April  18th  for  the 
position  of  electrical  engineer,  with  a  salary  of 
$900  and  maintenance ;  and  for  the  position  of 
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physician  in  the  State  Hospitals  and  Institu- 
tions, with  a  salary  of  |600-$900  and  mainte- 
nance. 

We  learn  from  the  Annals  of  the  Deaf  that  at 
the  public  session  of  the  French  Academy  held 
November  24,  1890,  Mr.  Ferdinand  Bruneti^re 
announced  that  the  Montyon  prize  of  $400  had 
been  awarded  for  that  year  to  Mrs.  Marie  Ger- 
maine,  in  religion  Sister  Sainte-Marguerite  of  the 
Daughters  of  Wisdom,  for  the  successful  edu- 
cation of  two  deaf-blind  girls,  Marthe  Obrecht, 
who  lost  sight  and  hearing  at  the  age  of  four, 
and  Marie  Heurtin,  who  was  deaf-blind  from 
birth.  Both  these  girls  had  been  taught  to 
read,  write,  speak,  and  work. 

The  Council  of  the  Royal  College  of  Surgeons 
of  England  has  appointed  aCommittee  to  adjudi- 
cate on  the  Walker  Prize.  This  prize,  which  is 
open  to  investigators  of  all  nationalities,  is 
given  for  the  best  work  in  advancing  the 
knowledge  and  therapeutics  of  cancer  during 
the  past  five  years  ending  December  31,  1900, 
and  amounts  to  the  sum  of  £100. 

Mr.  Geobge  Eastman,  of  Rochester,  N.  Y., 
has  given  $200,000  to  the  Mechanics  Institute 
of  that  city.  The  money  will  be  used  to  en- 
large the  present  building. 

The  Baroness  von  Hirsch-Gerenth,  who  died 
recently,  has  bequeathed  50,000  francs  for  the 
establishment  of  a  physiological  and  patholog- 
ical laboratory  on  the  Congo.  Leopoldsville, 
the  terminus  of  the  Congo  railway,  has  been 
chosen  as  the  place  where  the  laboratory  is  to 
be  established. 

It  is  proposed  to  introduce  a  bill  into  Con- 
gress appropriating  $250,000  for  the  establish- 
ment at  Paris,  of  an  American  Institute  for  the 
study  of  the  fine  arts.  The  plan  has  been  pre- 
sented to  President  McKinley  by  Ambassador 
Chambon  and  Senator  Depew,  and  is  said  to 
have  the  approval  of  the  Secretary  of  State.  If 
the  Government  were  to  support  institutes  for 
applied  science  in  foreign  countries  they  would 
doubtless  more  than  repay  their  cost. 

The  late  Governor  J.  G.  Smith  has  left  $10,- 
000  for  a  library  at  St.  Albans,  Vt. 

The  second  malarial  expedition,  promoted 
by  the  Liverpool  School  of  Tropical  Medicine, 


left  Liverpool  on  March  21st  in  the  steamship 
Olenda  for  Old  Calabar  and  South  Nigeria.  The 
object  of  the  expedition  is  to  study  the  cause, 
spread  and  the  treatment  of  malaria  and  trop- 
ical diseases  generally.  The  expedition  consists 
of  Dr.  H.  E.  Annett  Elliott  (Toronto)  and  Dr. 
J.  E.  Dutton.  Investigations  and  experiments 
will  be  made  in  accordance  with  the  mosquito 
theory  of  Major  Ross.  In  encouragement  of 
the  expedition  the  Colonial  Secretary  wrote 
expressing  his  appreciation  of  its  objects,  and 
said  that  he  would  do  all  in  his  power  to  secure 
the  assistance  of  government  officials  in  the 
West  African  settlements. 

A  cablegram  has  been  received  from  Well- 
ington, New  Zealand,  stating  that  the  SotUhem 
Cross  reached  that  city  on  April  1st.  The  Ex- 
pedition, fitted  out  by  Sir  George  Newnes  and 
headed  by  Mr.  C.  E.  Borchgrevink,  sailed 
from  London  in  August,  1898,  and  left  Hobart, 
Tasmania,  December  19,  1898.  During  the 
latter  part  of  February  the  members  landed 
from  the  Southern  Cross,  near  Cape  Adare,  Vic- 
toria Land,  on  the  Antarctic  Continent.  Mr. 
Borchgrevinck  reports  that  he  has  found  the 
position  of  the  southern  Magnetic  Pole.  Mr. 
N.  Hansen,  one  of  the  zoologists  of  the  expedi- 
tion, died  on  the  voyage. 

The  London  Times  gives  some  further  details 
in  regard  to  the  Scottish- Antarctic  expedition 
about  to  be  organized  to  work  in  conjunction 
with  the  British  and  German  Antarctic  expe- 
ditions. It  fills  up  a  gap  in  the  Antarctic 
regions,  which  neither  the  British  expedition 
at  present  being  organized  by  the  Royal  and 
Royal  Geographical  Societies  of  London  nor  the 
German  national  Antarctic  expedition  intends 
to  explore.  The  Weddell  sea  quadrant,  south 
of  the  Atlantic  Ocean,  will  be  the  sphere  of  the 
Scottish  expedition,  while  the  British  expedi- 
tion will  explore  to  the  south  of  the  Pacific 
Ocean  and  the  Germans  to  the  south  of  the  In- 
dian Ocean.  This  Weddell  sea  route,  it  may 
be  mentioned,  has  been  taken  before  by  Wed- 
dell, Bellingshausen,  and  Boss  in  sailing  ships, 
but  has  not  yet  been  tried  seriously  with  a 
steamer.  The  leader  will  be  Mr.  William  S. 
Bruce,  who  visited  the  Antarctic  regions  in 
1892  and  1893,  and  who  has  since  made  five 
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voyages  to  the  Arctic  regions.  It  is  intended 
that  the  expedition  should  return  in  1903,  but 
if  funds  hold  out,  a  year  later. 

The  annual  Field  Meeting  or  long  distance 
excursion  of  the  National  Geographic  Society 
has  been  arranged  so  that  the  members  of  the 
Society  may  have  an  opportunity  to  observe  the 
total  eclipse  of  the  sun,  which  takes  place  on 
Monday,  May  28th.  As  the  center  of  the 
belt  of  totality  will  pass  near  Norfolk,  Virginia, 
the  board  of  managers  of  the  Society  have 
made  a  conditional  contract  with  the  Norfolk 
and  Washington  Steamboat  Company  for  an 
excursion  to  that  city  and  vicinity.  The  party 
will  leave  Washington  by  the  Norfolk  and 
Washington  steamer  at  7  o'clock,  p.  m.,  Sun- 
day, May  27th.  Returning,  leave  Norfolk  at 
6  o'clock  Monday  afternoon,  reaching  Washing- 
ton on  Tuesday  morning  in  time  for  breakfast 
at  home.  The  total  duration  of  the  eclipse 
will  be  2  hours,  34  minutes  and  6  seconds,  of 
which  1  minute  and  26  seconds  will  be  total. 
The  eclipse  will  be  entirely  over  at  10:15.6 
a.  m.,  and  from  that  hour  until  6  o'clock  the 
steamer  will  be  at  the  disposal  of  the  party  for 
a  cruise  around  the  harbor  and  visits  to  the 
many  points  of  interest  around  Norfolk,  such 
as  the  Navy  Yard,  Portsmouth,  Newport  News, 
Fortress  Monroe,  the  Indian  Industrial  School 
at  Hampton,  etc. 

The  first  volume  of  the  scientific  results  of 
the  Norwegian  Polar  Expedition,  edited  by  Dr. 
Fridjof  Nansen,  is  about  to  be  issued  by 
Messrs.  Longmans,  Green  &  Co.  In  addition 
to  an  account  of  the  Fram  by  Mr.  Collin  Archer, 
the  builder,  the  volume  contains  memoirs  on 
the  geology  of  Cape  Flora  in  Franz  Josef  Land 
by  Dr.  Pompeckj  and  Dr.  Nansen  ;  the  fossil 
plants  from  Franz  Josef  Land,  by  Dr.  A.  G. 
Nathorst ;  the  birds  collected  during  the  expe- 
dition, by  Mr.  Collett  and  Dr.  Nansen  ;  and  the 
Crustacea,  by  Professor  G.  O.  Sars.  It  is  ex- 
pected that  five  or  six  volumes  in  all  will  be 
published. 

The  Croon ian  Lecture  before  the  Royal  So- 
ciety will  be  delivered  on  March  22d  by  Profes- 
sor Paul  Ehrlich.  The  subject  of  the  lecture 
will  be  Immunity,  with  special  reference  to  cell 
life. 


The  Institution  of  Civil  Eogineers,  London 
held  its  annual  dinner  on  March  21st.  Sir  Wil- 
liam Preece  presided,  and  speeches  were  made 
by  Lord  Ashbourne,  Lieutenant  General  Geary, 
Lord  Welby  and  Lord  Balfour  of  Burleigh. 
Sir  William  Preece  stated  that  arrangements 
had  been  made  to  entertain  American  visitors 
at  the  Guildhall  on  July  5th. 

The  Annual  Report  of  the  Director  of  the  Field 
Columbian  Museum  for  the  year  1898-99  shows 
a  steady  increase  of  the  material  in  its  various 
departments,  most  noticeable  perhaps,  in  the 
way  of  fossil  vertebrates,  some  fine  specimens 
of  the  large  Dinosaurs  having  been  obtained  in 
Wyoming.  Good  progress  has  been  made  in 
the  Department  of  Anthropology,  while  the 
herbarium  is  now  considered  the  best  in  the 
Central  United  States.  While  there  has  been  a 
slight  falling  off  in  the  total  attendance,  yet 
many  more  school  children  have  visited  the 
museum  than  ever  before,  and  the  courses  of 
lectures  have  been  deservedly  popular.  The 
report  is  illustrated  by  a  number  of  plates  show- 
ing some  of  Mr.  Akeley's  fine  mammal  groups 
and  some  of  the  anthropological  exhibits,  as 
well  as  a  view  of  a  remarkably  fine  skull  of 
Titanotherium^  considered  as  T,  ingens. 

The  following  letter  has  been  addressed  to 
Sir  Michael  Foster  on  the  occasion  of  his  enter- 
ing Parliament  by  a  number  of  his  former 
pupils  at  Cambridge. 

We,  a  few  of  year  Cambridge  friends,  take  the  op- 
portnnity  ^iven  by  your  entering  Parliament  to  ex- 
press onr  loyalty,  respect,  and  cordial  friendabip  to- 
wards yea.  Though  we  regret  anything  which  takes 
yoa  from  among  ns,  yet  we  cannot  bat  rejoice  that  the 
canse  of  learning  has  gained  so  strong  an  advocate  in 
Parliament.  The  work  yoa  have  done  in  Cambridge 
daring  the  last  30  years  seems  to  as  of  aniqae  value. 
You  have  taught  as  to  recognize  what  is  worth  learn- 
ing, and  yoa  have  taught  as  how  to  learn.  If  we  in 
Cambridge  now  value  and  seek  after  the  advancement 
of  natural  knowledge,  we  owe  it  to  yoa  more  than  to 
any  man  living.  We  beg  yoa  to  believe  that  we  are 
gratefal,  and  we  shall  rejoice  if  we  can  in  any  way 
prove  oar  sincerity.  We  can  ill  afford  to  lose  either 
the  weight  of  your  name  or  your  guidance  at  oar 
councils ;  we  can,  indeed,  hardly  imagine  a  greater 
misfortune  than  the  breaking  of  the  bond  between 
you  and  us.  Bat  we  oannnot  complain  if,  after  many 
years  of  service,  you  have  found  it  necessary  to  loosen 
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your  official  ties  to  the  University.  We  regret  that 
yonr  enlarged  liberty  has  not  come  to  yon  in  a  form 
which  would  have  marked  our  sense  of  what  we  owe 
to  yon.  Bat  we  rejoice  that  an  arrangement  has 
been  arrived  at  which  will  allow  your  interests  still 
to  centre  in  Cambridge,  giving  yoa,  at  the  same  time, 
the  opportunity  of  working  in  a  wider  field,  where 
you  may  do  for  England  what  you  have  already  done 
for  Cambridge,  and  where  your  services  to  learning 
may  benefit,  not  only  England,  but  the  whole  Eng- 
lish-speaking race. — We  are  proud  to  sign  ourselves 
your  friends  and  pupils— Francis  Dak  win,  A.  G. 
Dew-Smith,  Walter  Gardiner,  W.  H.  Gaskell, 
Alfred  C.  Hadden,  W.  B.  Hardy,  S.  F.  Harmer, 
Walter  Hbapb,  J.  N.  Lakglet,  J.  J.  Lister,  A. 
Sedowick,  a.  C.  Seward,  Arthur  £.  Shipley,  L. 
E.  Shore,  H.  Marshall  Ward,  H.  K.  Anderson, 
A.  S.  Lea.     March  9,  1900." 

Thb  British  Medical  Journal  states  that  a 
Medical  Congress  of  the  Island  of  Cuba  is  now 
being  organized.  It  is  to  be  held  at  Havana, 
and  will  open  on  February  24,  1901.  The 
president  of  the  organizing  committee  is  Dr. 
Vicente  B.  Vald6s.  The  subjects  with  which  the 
Congress  will  deal  in  are  the  following:  (I) 
Local  Anthropology ;  (2)  Medical  Topography 
and  Statistics;  (3)  Yellow  Fever;  (4)  Palud- 
ism  ;  (5)  Biebre  dehorras;  (6)  Chronic  Enteritis 
of  Hot  Countries ;  (7)  Febrile  Conditions  of  In- 
fancy which  do  not  correspond  to  Definite 
Clinical  Types ;  (8)  Treatment  of  Pulmonary 
Phthisis  by  Local  Climatotherapby  ;  (9)  Medical 
Hydrology  of  Cuba ;  (10)  Therapeutic  Uses  of 
some  Indigenous  Plants. 

The  New  York  Evening  Post  states  that  the 
scientific  museum  of  Princeton  University  has 
received  a  collection  of  Indian  pottery,  stone 
axes,  and  articles  used  in  religious  ceremonies  of 
the  Hopi  Indians  of  Arizona.  This  gift  is  the  first 
installment  of  a  series  from  Stanley  R.  McCor- 
mick,  *95.  The  present  collection  consists  very 
largely  of  pieces  of  recent  manufacture,  which 
represent  the  methods  of  modelling  and  decora- 
tion employed  by  this  tribe  of  Indians.  This 
McCormick  collection  will  have  special  value 
as  supplementing  the  large  collections  already 
possessed  of  Mexican  and  Peruvian  pottery  and 
the  extensive  Sheldon  Jackson  ethnological 
collection  from  Alaska  and  New  Mexico. 

An  exhibit  from  the  United  States  Patent 
Office  has  been  sent  to  the  Paris  Exposition. 


It  is  confined  to  models  representing  the  appli- 
cations of  electricity  to  which  American  inven- 
ters  have  contributed  so  much.  There  is  a  law 
forbidding  the  taking  of  models  of  patents  from 
the  country,  but  a  special  Act  of  Congress  was 
enacted  permitting  it  in  this  case.  This  was 
accomplished,  however,  so  late  as  to  interfere 
somewhat  with  the  completeness  of  the  ex- 
hibit. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

Db.  Henry  S.  Pbitchett,  Superintendent  of 
the  U.  S.  Coast  and  Geodetic  Survey,  has  been 
elected  president  of  the  Massachusetts  Institute 
of  Technology. 

The  Maryland  Legislature  has  voted  against 
the  continuation  of  an  annual  appropriation  to 
the  Johns  Hopkins  University. 

Sib  William  C.  MacDonald  has  made  a 
further  gift  of  $200,000  to  McGill  University 
for  the  work  in  mining  and  chemistry. 

Mebton  College,  Oxford,  has  offered  to 
contribute,  out  of  its  University  Purposes  Fund, 
£700  towards  the  cost  of  fitting  up,  and  £500 
towards  that  of  maintaining  for  two  years,  a 
new  electrical  laboratory. 

The  New  York  Evening  Post  states  that  the 
sophomore  class,  of  Yale  University,  which  by 
the  catalogue  of  this  year  contains  305  students, 
has  made  choice  of  studies  under  the  new  elec- 
tive system  as  follows  :  Qreek  has  been  chosen 
by  124,  Latin  by  203,  chemistry  by  48,  physics 
by  202,  English  by  259,  French  by  117,  German 
by  178,  history  by  202,  and  mathematics  by  159. 
It  will  be  remembered  that  last  year  the  mem- 
bers of  the  sophomore  class  were  required  to 
elect  five  of  six  subjects.  This  year  additional 
electives  in  chemistry,  history,  modem  lan- 
guages, and  mathematics  have  been  provided. 

A  chaib  of  intertropical  pathology  has  been 
established  in  the  University  of  Havana  for  Dr. 
J.  Guiteras,  formerly  professor  of  pathology  in 
the  University  of  Pennsylvania. 

Professob  Jacques  Loeb,  of  the  University 
of  Chicago,  has  been  appointed  professor  of 
physiology  in  the  Rush  Medical  College,  re- 
cently affiliated  with  the  University.  It  is  un- 
derstood that  the  junior  work  in  phy^siology 
will  be  carried  out  at  the  University  of  Chicago. 
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THE  QEOLOOICAL  AND  FAUNAL  BELATIONS 

OF  EUEOPE  AND  AMERICA  DURING  THE 

TERTIARY  PERIOD  AND  THE  THEORY 

OF  THE  SUCCESSIVE  INVASIONS  OF 

AN  AFRICAN  FAUNA* 

Several  years  ago  tbe  discovery  of  some 
new  types  of  Ehinoceroses  in  this  country 
directed  my  attention  afresh  to  the  stady  of 
the  Tertiary  fauna  of  Europe  as  paraUel 
with  that  of  America.  In  the  succession 
of  European  and  American  types  it  ap- 
peared that  there  were  most  interesting 
similarities  between  rhinoceroses  as  widely 
separated  as  the  present  regions  of  Colo- 
rado and  Southern  France,  but  upon  at- 
tempting more  than  a  general  comparison 
I  was  confronted  by  a  lack  of  definite  time 
scale  between  the  levels  in  which  these  ani- 
mals occur.  The  available  correlations  by 
Cope,  Filhol,  Scott,  Zittel  and  others  proved 
too  indefinite  at  certain  points.  This  diffi- 
culty became  so  obstructive  that  a  more  ex- 
act correlation  of  European  and  American 
horizons  appeared  to  be  an  essential  basis 
not  only  for  the  phylogeny  of  the  Bhinoc- 
eroses  but  for  that  of  other  types  of  mam- 
mals of  Europe  and  North  America. 

STBATIGBAPHIOAL  CORRELATION. 

In  an  address  before  the  Academy  last 
year  the  various  steps  which  have  been 
taken  to  secure  such  correlation  were  de- 
scribed.   The  work  proves  to  be  a  very  diffi- 

^Addreas  of  retiring  President,  New  York  Acad- 
emy of  Sciences,  February  26,  1900. 
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cult  one  and  is  by  no  means  complete. 
The  kind  co-operation  of  the  leading  pale- 
ontologists of  Europe  was  enlisted  and  as 
a  result  an  approximate  correlation  sheet 
was  prepared.  This  was  virtually  a  report 
of  progress  in  this  investigation,  main  em- 
phasis being  laid  upon  geological  succession. 
In  continuing  the  subject  this  year,  main 
emphasis  will  be  laid  upon  faunal  succession 
or  the  distribution  of  the  different  orders 
and  families  of  mammals,  concluding  with 
the  latest  views  as  to  the  succession  of  life 
during  the  Pleistocene  period  in  Europe. 
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Ghabt  I. — Preliminary  Correlation  Table  of  Euro- 
pean and  Amerioan  Tertiary  Horizons.  On  all  the 
levels  above  the  Stampien  the  parallels  are  imper- 
f  eotly  established. 

The  preliminary  correlation  sheet  abbre- 
viated in  Chart  I.  sets  forth  the  results  of 
the  geological  succession  and  correlation  so 
far  as  it  has  been  carried  at  present  and 
illustrates  the  rapid  progress  of  our  knowl- 
edge of  our  own  horizons.  It  includes  the 
latest  results  of  the  American  Museum  ex- 
plorations in  the  Miocene  of  Colorado  and 
Kansas,  as  roughly  studied  by  Matthew, 
but  these  correlations  are  not  to  be  under- 


stood as  final.  Scott  has  already  trans- 
ferred our  John  Day  of  Oregon,  from  the 
Miocene,  where  it  was  formerly  placed,  to 
the  Upper  Oligocene.  The  lower  part  at 
least  of  these  beds  belongs  in  the  Oligocene 
— while  the  Upper  John  Day  may  prove 
to  correspond  with  the  Lower  Miocene  of 
Europe.  Our  Pliocene  record  as  compared 
with  the  magnificent  Pliocene  of  Europe  is 
extremely  meagre  and  our  Miocene  sncoes- 
sion  rich  as  it  is,  is  not  as  fully  understood 
as  the  Miocene  of  France.  We  look  for 
more  exact  results  from  the  American 
Museum  explorations  which  are  now  being 
collated.  It  is  only  when  we  pass  into  the 
great  time  period  from  the  Oligocene  down- 
wards that  the  American  record  becomes  a 
superbly  complete  time  standard  for  the 
whole  Korthem  Hemisphere  or  Holarctic 
Region. 

TEBTIARY   GEOGRAPHICAL  DISTRIBUTION. 

The  importance  of  geographical  distri- 
bution was  first  recognized  by  Humboldt, 
and  set  forth  by  Darwin  in  the  '  Origin  of 
Species,'  in  1858.  In  the  same  year  Sclater 
divided  the  world  into  eastern  and  west- 
ern divisions  or  Palaeogsea  and  Neogiea, 
to  embrace  the  Old  and  New  Worlds  re- 
spectively, a  division  which  has  proved  to 
be  totally  illogical.  This  led  Darwin's  dis- 
tinguished colleague,  Alfred  Wallace,  to  his 
great  work  upon  the  *  Geographical  Distri- 
bution of  Animals  '  and  the  division  of  the 
world  into  life  regions ;  in  which  Sclater's 
scheme  was  adopted  and  developed.*  In 
1868,  Huxley  divided  the  world  into  a  north- 
em  division,  Arctogaea,  and  a  southern 
division  Notogsea  to  include  the  Northern 
and  Southern  Hemispheres  respectively; 
this  division  was  a  little  nearer  the  truth 
than  Sclater 's.      Between  1868  and  1890, 

*  The  histoiy  of  opinion  upon  this  sabjeot  is  fally 
set  forth  by  Lydekker's  invalnable  work  the  '  Geo- 
graphical Distribution  of  Mammals,'  published  io 
1896. 


Aprh,  13,  1900.] 


SCIENCE. 


563 


Sclater,  Allen,  Newton  and  Blanford, 
working  upon  living  birds  and  mammals, 
continued  this  investigation,  but  it  re- 
mained for  Blanford,  in  1890,  to  prove  that 
the  world  zoologically  should  be  divided 
into  three  great  divisions ;  an  Australian, 
a  8onth  American  and  a  third  region,  Arc- 
togs&a,  comprising  North  America,  Europe, 
Asia  and  Africa. 

IN'ow  it  is  clear  that  exactly  as  our  under- 
standing of  the  relations  of  living  animals 
and  plants  to  each  other  depends  upon 
their  fossil  ancestors  or  upon  their  paleon- 
tology, so  the  final  test  of  a  scheme  of 
zoological  distribution  must  be  a  paleon- 
tological  test.  The  animals  of  various 
families  and  orders  have  either  originated 
in  or  migrated  into  their  present  habi- 
tat in  past  time,  so  that  the  geological 
record  as  to  their  order  of  appearance  be- 
comes of  first  importance.  Here  again  the 
necessity  of  an  absolutely  reliable  correlation 
time  scale  such  as  we  are  now  establishing 
becomes  evident,  for  the  very  first  step 
toward  an  exact  solution  of  the  problem  of 
past  migration  is  to  establish,  as  far  as  pos- 
sible, the  faunal  parallels  upon  different 
continents,  we  can  then  determine  where 
certain  types  of  animals  first  appeared,  and 
distinguish  between  the  autocthonous  en- 
demic or  native  types  and  the  migrant  or 
new  types. 

This  then  is  our  problem^  to  connect  living 
distribviion  with  distribution  in  past  time  and 
to  propose  a  system  which  will  be  in  harmony 
with  both  sets  of  facts. 

The  tests  of  synchronism  between  Euro- 
pean and  American  depositions  are  four- 
fold :  First,  the  presence  of  a  number  of 
identical  or  closely  allied  genera  and  species. 
Second,  similarity  in  the  steps  of  evolution 
in  related  animals.  Third,  the  predomi- 
nance and  spread  of  certain  animals,  as 
of  the  odd-toed  Ungulates  in  the  middle 
Eocene  and  of  the  even-toed  Ungulates  in 
the  Upper  Eocene.     Fourth,  the  sudden 


appearance  of  new  types  which  have  ap- 
parently originated  elsewhere  and  have  en- 
joyed an  extensive  migration,  so  that  they 
appear  simultaneously  in  different  regions 
of  the  earth.  An  instance  of  this  kind  is 
afforded  by  the  unheralded  appearance  of 
new  types  in  the  base  of  the  Oligocene 
(Rhinoceroses)  and  of  the  Miocene  (Pro- 
boscidia)  in  Europe  and  America. 

Unfortunately  there  is  still  no  agreement 
among  zoologists  as  to  the  faunal  geograph- 
ical divisions.  Lydekker,  well  versed  in 
both  paleontology  and  zoology,  has  for  the 
first  time  brought  together  both  classes  of 
evidence  in  his  recent  valuable  work  upon 
the  *  Geographical  Distribution  of  Mam- 
mals'; he  shows  conclusively  that  zoo- 
paleontology  favors  the  division  of  the 
world  into  three  great  realms  as  proposed 
by  Blanford,  to  these  may  be  applied  the 
terms  Arctogaea,  Notogsea  and  Neogsea,  as 
proposed  anonymously  in   1893.      (Chart 

II.) 

Geographically,  these  realms  are  con- 
nected by  low  lying  portions  of  the  earth, 
which,  during  long  periods  of  submergence 
beneath  the  sea,  have  completely  isolated 
them.  At  the  same  time  we  are  forced  to 
conclude  that  there  were  shorter  intervals 
of  elevation  or  land  continuity  at  various 
times  during  the  Tertiary  period. 

Now  it  is  a  well-known  principle  of  zoo- 
logical evolution  that  an  isolated  region,  if 
large  and  sufficiently  varied  in  its  topog- 
raphy, soil,  climate  and  vegetation,  will 
give  rise  to  a  diversified  fauna  according 
to  the  law  of  adaptive  radiation^  from  primi- 
tive and  central  types.  Branches  will  spring 
off  in  all  directions  to  take  advantage 
of  every  possible  opportunity  of  securing 
food.  The  modifications  which  animals 
undergo  in  this  adaptive  radiation  are 
largely  of  mechanical  nature,  they  are  lim- 

*  So  termed  by  the  writer,  see  *  Rise  of  Mammalia 
in  North  America,'  1893,  and  *  Origin  of  Mammals,' 
1898. 
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ited  in  nnmber  and  kind  by  hereditary, 
Btirp  or  germinal  influences,  and  thus  re- 
sult in  the  independent  evolution  of  sim- 
ilar types  in  widely-separated  regions  under 
the  law  of  paraUelisni  or  homoplasy. 

This  law  ^causes  the  independent  origin 
not  *only  of  similar  genera  but  of  similar 
families  and ",  even  of  our  similar  orders. 
Nature  thus  repeats  herself  upon  a  vast 


above  orders,  and  the  Hystricomorph  rodents 
enjoyed  their  chief  radiation.  In  N&togoBa 
two  orders  were  cut  off  by  the  sea,  one  of 
them  a  rapidly  declining  type,  the  Mono- 
tremes,  the  other  the  Marsupials  enjoying 
a  very  highly  diversified  radiation.  This 
hypothesis  is  expressed  in  Chart  IV.  Two 
other  orders  of  mammals,  the  Sirenia  (prob- 
ably a  branch  of  the  hoofed  tribe),  took  the 


Chart  II. — Division  of  the  World  into  three  Realms  and  nine  main  Geographical  Regions.    Theoonti- 
nental  platform  is  raised  to  the  200  metre  line  showing  the  main  Tertiary  land  connections. 


scale,  but  the  similarity  is  never  complete 
and  exact.  When  migrations  are  favored 
by  over- population  or  geographical  changes, 
a  new  and  severe  test  of  fltness  arises  by 
the  mingling  and  competition  of  the  parallel 
types. 

Now  under  the  operation  of  these  laws  a 
most  interesting  generalization  or  hypothe- 
sis can  be  made  as  to  the  three  realms, 
geographical  isolation  has  been  so  continu- 
ous and  prolonged  that  great  orders  of 
mammals  have  been  evolved  (Chart  IV.)  in 
each.  Thus  Arctogaa  containing  the  broad- 
est and  most  highly  diversified  land  area, 
appears  hypothetically  as  the  center  in 
which  fourteen  primitive  and  specialized 
orders  radiated  from  each  other.  In  the 
southern  portion  of  Neogceay  at  least  four 
orders  sprang  from  primitive  members  of  the 


rivers  and  coasts  of  America,  Europe  and 
probably  Africa  as  their  radiating  center, 
while  the  Cetacea  occupied  the  fourth  or 
oceanic  realm. 

Now,  we  mean  to  express  by  this  hy- 
pothesis that  Eealms  were  the  main  centers 
of  adaptive  radiation  of  orders,  by  no  means 
the  exclusive  areas  of  distribution,  for  dur- 
ing the  periods  of  land  contact  certain 
members  of  these  orders  found  their  way 
into  adjacent  realms.  Each  realm,  there- 
fore, contains  its  pure  autocthonous  types 
and  its  migrant  or  derived  types.  Eegionij 
on  the  other  hand,  may  be  distinguished 
from  realms  as  geographical  and  zoological 
areas,  which  have  been  isolated  from  each 
other  for  shorter  periods,  either  by  climatic 
barriers,  as  in  the  case  of  the  Arctic  or  cir- 
cumpolar  region,  or  by  great  physical  bar- 
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riers,  sach  as  masses  of  water  and  of  desert 
sands.  In  certain  cases  these  regions,  such 
as  Africa,  appear  to  have  been  so  large,  dis- 
tinct and  isolated  as  to  have  become  im- 
portant centers  of  the  radiation  of  certain 
wderM  of  mammals,  and  almost  attain  the 
rank  of  realms,  but  regions  in  general  are 
chiefly  and  permanently  distinguished  by 
the  adaptive  radiation  of  families  of  mammals. 

Arctogsea  may  thus  be  still  divided  on 
the  old  lines  into  five  or  six  regions,  the 
Arctic  or  Circumpolar ;  the  Ethiopian  or 
African,  south  of  the  Sahara ;  the  Indo- 
Malayan  or  Oriental,  including  southern 
Asia  and  the  Malayan  islands;  the  Ma- 
lagasy,  including  Madagascar ;  the  Nearctic 
and  the  Palaearctic.  There  is  no  question, 
as  suggested  by  Professor  Newton  in  his 
term '  Holarctic,'  and  by  Professor  Allen  in 
1892,  in  his  term  ^  North  temperate,'  that 
the  North  American  (Nearctic)  and  Eur- 
asiatic  (Palaearctic)  regions  are  now  so 
closely  similar  that  they  might  be  united 
into  one.  When,  however,  the  zoological 
or  existing  characteristics  of  these  regions 
are  put  to  a  paleontological  test  it  is 
found  necessary  to  separate  them,  because 
throughout  the  Tertiary  period  North 
America  and  Eurasia  were  so  remote  that, 
to  a  certain  extent,  they  constituted  cen- 
ters, not  only  of  independent  family,  but  to 
a  limited  degree  of  ordinal  radiation.  At 
the  same  time  they  were  unified,  both  by 
frequent  intermigrations  and  by  a  simul- 
taneous evolution  of  allied  animals. 

We  now  come  to  one  of  the  greatest  tri- 
umphs of  recent  biological  investigation, 
namely,  the  concurrence  of  botanical,  zoo- 
logical and  paleontological  testimony  in  the 
reconstruction  of  a  great  southern  conti- 
nent to  which  the  name  Antarctica  has 
been  given.  Following  Blanford  (1890), 
in  1893  Forbes*  made  the  first  strong 
plea  for  this  continent.     The  flood  of  evi- 

*U.  O.  Forbes,  Oeographical  Journal,  1893.  AIbo 
Naturai  Science,  1893,  p.  54. 


dence  for  the  Antarctica  theory  has  now 
become  so  strong  that  only  a  few  de- 
tails can  be  mentioned :  Forbes  (1893)  and 
Milne-Edwards  from  the  consideration  of 
the  birds;  Beddard  (1896)  from  the  study 
of  worms  and  other  invertebrates ;  Moore 
(1899)  from  the  study  of  the  flora  of  South 
Africa;  Spencer  (1896)  from  the  study  of 
the  fauna  of  Australia ;  Ameghino,  Hatcher, 
and  Ortmann  from  studies  and  collections 
of  vertebrate  and  invertebrate  fossils  in 
Patagonia  not  yet  fully  published  ;  Moreno 
(1899)  from  the  discovery  of  Miolania,  an 
Australian  fossil  reptile  recently  found  in 
South  America.  From  these  and  many 
other  sources  has  been  brought  forth  the 
body  of  testimony  which  draws  us  almost 
irresistibly*  to  the  conclusion  that  there 
was  an  Antarctic  continent  at  various  times 
connecting  South  America,  South  Africa, 
Australia  and  New  Zealand.  Such  a  con- 
nection strengthens  Huxley's  conception 
announced  in  1868,  that  the  zoological  re- 
gions were  mainly  upon  lines  of  latitude, 
rather  than  as  suggested  by  the  present 
configuration  of  the  earth,  upon  lines  of 
longitude.  With  the  theoretical  elevation 
of  this  submerged  continent  (Chart  III.) 
which  may  be  called  the  *  Antarctic  Re- 
gion,' BO  as  to  connect  the  southern  land 
masses  at  various  times,  all  present  and 
past  geographical  distribution  may  be  the- 
oretically accounted  for.  Elevation  to  the 
10,000  foot  (3040  meter)  line  still  leaves  a 
broad  channel  south  of  Africa.  Without 
such  elevation  we  are  still  met  by  many  in- 
superable difficulties. 

Among  other  problems,  a  land  connection 
between  Africa  and  South  America  across 
the  South  Atlantic  enables  us  to  explain 
the  remarkable  distribution  of  the  sirenia, 
sea-cows,  dugongs  and  manatees,  now  found 
exclusively  in  the  tropical  belt  of  Africa 
and  the  Americas.      (See  Sirenia,   Chart 

*  After  discuflsing  the  evidence  T^ith  great  fairnesB 
Lydekker  (1896)  takes  a  more  oonseryative  position. 
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IV.)     These  animalB  first  appear  in  the  Dr.  Loais  Dollo,  of  Brossels,  has  recently 

oljgoceae  of  Qermaoy.    It  is  also,  of  coarse,  endeavored  to  demonstrate  that  all  ifamji- 

posaible  that  they  may  have  taken  a  north-  iait  have  been  evolved  from  arboreal  fomiB 

em  route  as  indicated  by  the  remains  of  like  the  Opoesom.*    If  we  can  draw  a  pa> 

Rhytina  in  the  North  Pacific.  allel  with  the  adaptive  radiation  of  tlw 


Chabt  III.— Restoi&tioD  of  Aularotica  by  elevfttion  to  tha  3040  sooiidiiig  line,  showing  a 
lines  and  greater  depth  between  ACrioa  KDd  AntaTotioft. 


Before  confining  our  attention  to  Artto- 
gaa,  let  us  further  consider  the  mesozoic  re- 
lations of  the  three  realms.  (Chart  I.  and 
Chart  II.) 

In  the  Jurassic  period  stem  forms  of 
Insectivores,  Marsupials  and  possibly  of 
Monotreme.s  "^  are  found  in  Arctogfea  and 
seem  to  eBtablieh  the  theory  of  northward 
origin  of  the  mammalia  as  a  class. 

•  The  writer'8  view  (1888)  that  the  Jnramio  M»m- 
malB  ot  Enxlnnd  and  WjomiDg  embrace  primitive 
I  litoentals  or  iDsectiTores  as  well  aa  Mnranpials  and 
MnttLtDberCDlatea  (?  Mouotremea)  is  now  genenll; 
aooepted. 


placentals  during  the  3,000,000  years,  more 
or  less,  of  the  Tertiary,  we  may  safely  con- 
clude that  snch  a  primitive  family,  entering 
the  Anstralian  region  during  the  Cretaceous 
period  eitherby  way  of  Antarctica  (Spencer) 
or  by  way  of  the  Oriental  region  (Wallace 
and  Lydekker),  might  have  peopled  Aus- 
tralia, with  all  its  wonderfully  diversified 
forms  of  Marsupial  life.  The  Didelphyids 
are  to  the  Marsupials  what  the  Creodonta 
are  to  the  placentals  in  point  of  potential 

*  Les  Ancftres  des  Kfaranpianx  ^taieot-ils  arbori- 
ooles?    Miscellantea  Biologiqaes,  PariB,  1899. 
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evolution.  The  Mbnotremes  also  may  have 
entered  rfoToa^A  by  either  of  these  routes. 
North  America  is  the  only  part  of  the 
globe  where  Cretaceous  mammals  are  known 
at  present.     In  the  late  Cretaceous  we  ap- 


pear to  discover  evidence  of  the  existence     Chart  IV.) 


lieved  to  be  related  to  the  Hykacoidea, 
npon  the  affinities  of  these  forms  turns  the 
problem  whether  South  America  derived 
the  sources  of  its  great  radiation  from 
Africa    or    from    South    America.      (See 


Chabt  IV. — Older  of  MammalB  placed  in  thdr  bTpothetiool  ohlet  oeateis  ot  adaptive  radiation  during  the 
Tertiaiy  Period. 


of  the  following  orders  :  Insectivora,  Creo- 
donta  or  ancestral  Carnivores,  hoofed  ani- 
malB  or  Amblypoda  and  perhaps  the  earli- 
est Monkeys  or  Mesodonta.  In  the  basal 
Eocene  we  certainly  find  primitive  Mon- 
keys or  Mesodonta ;  Bodentia  and  Tceni- 
odonta  or  ancestral  Edentata.  A  land  con- 
nection with  South  America  in  the  early 
Eocene  would  therefore  have  supplied  Ne- 
ogcea  with  the  Edentates  ae  well  as  the  stem 
forms  from  which  might  have  been  derived 
its  wonderful  radiation  of  hoofed  animals — 
the  Litopterna,Typotheria  and  Toxodontia ; 
t<^ther  with  the  remarkable  radiation  of 
the  Hystrieooiorph  or  porcupine-like  ro- 
dents and  of  two  families  of  Monkeys. 

The  exact  zoological  affinities  of  the 
oldest  mammalian  or  Pyrotherium  fauna  of 
South  America  remain  to  be  detcruiined. 
I^olheriwn  itaelf  is  considered  by  Ame- 
ghino  (1895)  as  the  Bource  of  the  order 
Pboboscidia.  while  other  ungulates  are  be- 


Four  streams  of  migration  to  and  from 
Neooaa  appear  to  bave  occurred ;  the 
first  established  ita  autochthonous  Iknna 
or  distinctive  radiation  of  peculiar  ungu- 
lates and  edentates.  The  second  related 
this  region  with  Africa,  via  Antarctica ;  this 
contact,  in  addition  to  the  problematical 
Proboscidia  and  Hyracoidea  above  alluded 
to,  apparently  introduced  stem  forms  of 
Edentates  into  the  Ethiopian  region  from 
which  were  derived  the  Pangolins  and  Aard 
Yarks;  these  peculiar  edentates  together 
with  Armadillos  all  occur  in  southern 
France  in  the  lower01igooene(Fihol,  1893); 
this  land  bridge  also  distributed  the  Cape 
Golden  moles,  CkrysoekloridcB ;  these  facte 
and  others  too  numerous  to  mention  serve 
to  show  the  vast  importance  of  the  ex- 
plorations in  Patagonia  and  make  us  im- 
patient for  the  exact  conclusions  which  are 
forthcoming  from  the  materials  brought 
t(^ether  by  Amcghino  and  Hatcher. 
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The  third  migration  into  Neogsea  estab- 
liehed  its  links  with  Australia,  bringing  in 
Marsupials,  both  polyprotodont  and  dipro- 
todonts.  The  fourth  was  from  the  north, 
Arctogsea,  and  is  positively  known  ;  it  oc- 
curred at  the  end  of  the  Miocene,  and 
brought  in  the  northern  Carnivora,  Bears, 
Wolves,  Cats,  and  Sabre-tooth  Tigers,  Eac- 
coons  and  Mustelines,  the  Artiodactyla, 
deer  and  camels,  the  Perissodactyla,  horses 
and  tapirs,  three  types  of  Rodents,  the 
Squirrels,  Mice  and  Hares  or  Rabbits  and 
the  Mastodon.  The  Notogseic  types,  as 
well  as  the  animals  of  the  first  invasion,  in 
the  meantime  had  largely  died  out,  and  the 
introduction  of  more  vigorous  Arctogseic 
types,  especially  the  carnivores,  together 
with  a  change  of  climate,  exterminated  a 
further  portion  of  the  autochthonous  Neo- 
gseic  fauna.  At  the  same  time,  that  is  of 
this  second  invasion,  many  of  the  Soath 
American  forms  entered  North  America; 
they  seem  to  have  reached  this  continent 
in  the  upper  Pliocene. 

We  now  turn  to  AECTOG^aEA.  In  the  Eo- 
cene period  we  find  in  Europe  and  North 
America  what  may  be  considered  the  pure 
or  Autochthonous  fauna  of  the  Holarctic  re- 
gion, in  the  absence  of  all  knowledge  of 
Asia.  Southern  Asia  is  an  absolute  ierra 
incognita  the  earliest  known  deposits  in  this 
region  being  in  the  Upper  Oligocene  in 
which  the  fauna  is  remarkably  similar  to 
that  of  Europe.  Northern  Asia  is  un- 
known paleontologically  until  the  Pleisto- 
cene— here  is  a  region  for  explorers.  How- 
ever, we  may  consider  it  as  part  of  a  broad 
Eurasiatic  land  area — extending  from  the 
Rocky  Mountain  Region  to  Great  Britain. 
The  faunal  relations  are  astonishingly  close, 
between  the  new  and  old  worlds  at  this 
time.  Every  year's  discovery  increases  the 
resemblance  and  diminishes  the  differences 
between  Europe  and  the  Rocky  Mountain 
region.  Distinguishing  North  America, 
however,  are  the  Tylopoda,  this  sub-order 


includes  the  peculiar  Artiodactyla  of  the 
Camel-llama  tribe  ;  these  Professor  Scott  in 
a  recent  paper  considers  as  including  all 
the  early  types  of  American  ruminants 
which  we  have  been  vainly  endeavoring  to 
compare  with  European  types.  The  radia- 
tion of  the  Tylopod  phylum  into  a  great 
variety  of  types  is  quite  conceivable  and  it 
is  thoroughly  consistent  with  the  funda- 
mental law  of  adaptive  radiation  which  we 
find  operating  over  and  over  again. 

In  Europe  there  are  in  the  upper  Eocena 
two  classes  of  animals,  first  those  which 
have  their  ancestors  in  the  older  rocks. 
The  second  class  includes  certain  highly 
specialized  animals  which  have  no  ances- 
tors in  the  older  rocks — ^among  these,  per- 
haps, are  the  peculiar  flying  rodents  or 
Anomalurid(Bj  now  confined  to  Africa,  and 
secondly  the  highly  specialized  even-toed 
ruminant  types — ^the  Anoplotheres,  Xipho- 
donts  and  others,  the  discovery  of  which 
in  the  Gypse  near  Paris — Cuvier  has  made 
famous.  It  is  tempting  to  imagine  that 
these  animals  did  not  evolve  in  Europe  bat 
that  they  represent  what  may  be  called  the 
first  invasion  of  Europe  by  African  types 
from  the  Ethiopian  region. 

It  is  a  curious  fact  that  the  African  con- 
tinent as  a  great  theater  of  adaptive  radia- 
tion of  Mammalia  has  not  been  sufficiently 
considered.  It  is  true  that  it  is  the  dark 
continent  of  paleontology  for  it  has  prac- 
tically no  fossil  mammal  history  but  it  by 
no  means  follows  that  the  Mammalia  did 
not  enjoy  an  extensive  evolution  there. 

Although  it  is  quite  probable  that  this 
idea  has  been  advanced  before — most  writ- 
ers speak  mainly  or  exclusively  of  the  in- 
vasion of  Africa  by  European  types,  Blan- 
ford  and  Allen  it  is  true  have  especially 
dwelt  upon  the  likeness  of  the  Oriental  and 
Ethiopian  fauna  but  not  in  connection  with 
its  antecedent  cause.  This  cause  I  believe 
to  have  been  mainly  an  invasion  from  south 
to  north  correlated  with  the  northern  ex- 
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tension  of  Ethiopian  climate  and  flora  dur- 
ing the  Middle  Tertiary.  It  is  in  a  less 
measure  due  to  a  migration  from  north  to 
south.  Let  us  therefore  clearly  set  forth 
the  hypothesis  of  the  Ethiopian  region,  or 
South  Africa^  at  a  great  center  of  independ' 
ent  evolution  and  as  the  source  of  succes- 
sive northward  migrations  of  animals,  some 
of  which  ultimately  reached  even  the  ex- 
tremity of  South  America — I  refer  to  the 
Mastodons.  This  hypothesis  is  clearly  im- 
plied if  not  stated  by  Blanford  in  1 876  in 
his  paper  upon  the  African  element  in  the 
fauna  of  India. 

The  first  of  these  migrations  we  may 
suppose  brought  in  certain,  highly  special- 
ized ruminants  of  the  upper  Eocene,  the 
Anomalures  or  peculiar  flying  rodents  of 
Africa ;  with  this  invasion  may  have  come 
the  Pangolins  and  Aard  varks,  and  pos- 
sibly certain  Armadillos,  DasypodidcR,  if  M. 
FilhoPs  identification  of  Necrodcaypus  is  cor- 
rect. A  second  invasion  of  great  distinct- 
ness may  be  that  which  marks  the  begin- 
ning of  the  Miocene  when  the  Mastodons 
and  Dinotheres  first  appear  in  Europe,  also 
the  earliest  of  the  Antelopes.  A  third  in- 
vasion may  be  represented  in  the  base  of 
the  Pliocene  by  the  increasing  number  of 
Antelopes,  the  great  girafles  of  the  iBgean 
plateau,  and  in  the  upper  Pliocene  by 
the  Hippopotami.  With  these  forms  came 
the  rhinoceroses  with  no  incisor  or  cut- 
ting t-eeth,  similar  to  the  smaller  African 
BhinoceroB,  R.  bicormis.  Another  recently 
discovered  African  immigrant  upon  the 
Island  of  Samos  in  the  JSgean  plateau  is 
PUohyrax  or  Leptodon^  a  very  large  member 
of  the  Hyracoidea,  probably  aquatic  in  its 
habits,  indicating  that  this  order  (popularly 
known  as  the  conies)  enjoyed  an  extensive 
adaptive  radiation  in  Tertiary  times. 

It  thus  appears  that  the  Proboscidia, 
Hyracoidea,  certain  edentata,  the  Ante- 
lopes, the  Giraffes,  the  Hippopotami,  the 
most  specialized  ruminants  and  among  the 


rodents,  the  Anomalures,  the  Dormice,  the 
Jerboas  and  among  Monkeys  the  Baboons 
may  have  enjoyed  their  original  adaptive 
radiation  in  Africa — ^that  they  survived 
after  the  glacial  period,  only  in  the  Oriental 
or  Indo-Malayan  region,  and  that  this  ac- 
counts for  the  marked  community  of  fauna 
between  this  region  and  the  Ethiopian  as 
observed  by  Blanford  and  Allen. 

Against  the  prevalent  theory  of  Oriental 
origin  of  these  animals  is :  first,  the  fact 
observed  by  Blanford  and  Lydekker  in 
the  Bugti  Beds  (Sind)  that  the  Oligocene 
or  lower  Miocene  fauna  of  the  Orient  is 
markedly  European  in  type ;  second,  that 
if  these  animals  had  originated  in  Asia 
some  of  them  would  have  found  their  way 
to  North  America  ;  third,  the  fact  that  aU 
these  animals  appear  suddenly  and  without 
any  known  ancestors  in  older  geological 
formations.  These  are  the  main  facts  in 
favor  of  the  Ethiopian  migration  hypothesis. 

In  the  meantime  the  unification  of  the 
North  American  and  Eurasiatic  regions 
was  proceeding  by  intermigration.  In  the 
lower  Oligocene  the  giant  pigs  or  elotheres, 
the  Tapirs  and  peculiar  amphibious  rhinoc- 
eroses, known  as  Amynodons,  found  their 
way  from  America  to  Europe,  while  Europe 
supplied  us  with  a  few  Anthracotheres, 
both  Anthracotherium  and  Hyopotamus. 
In  the  Miocene  Europe  sent  us  the  true 
Cats  and  we  supplied  Europe  with  the  de- 
structive sabre  tooth  tigers ;  in  the  upper 
Miocene  Europe  sent  us  our  first  deer  and 
cattle  or  Cervidm  and  Bovida,  also  probably 
the  Mastodons  en  route  from  Africa.  In  the 
Pliocene  we  supplied  Europe  with  the  rab- 
bits and  hares,  and  possibly  with  the  rac- 
coons, if  the  Panda  belongs  to  this  family. 
In  the  Pleistocene  the  Camels  wandered 
into  Asia  from  America,  while  the  Bears 
passed  them  en  route  to  America.  These 
are  a  few  instances  out  of  many  which  are 
already  well  known. 

On  the  other  hand  certain  families  had  an 
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exclusively  Eurasiatic  history,  so  far  as  we 
know.  These  are,  among  animals  related 
to  the  horse  and  tapir,  the  Palaeotheres  and 
Lophiodon  ;  among  ruminants  the  Tragu- 
line  deer  and  Muntjacs ;  among  inseotivores 
the  hedgehogs;  among  primates,  the  An- 
thropoid Apes  and  the  lemurs.  The  latter 
are  peculiar  to  the  Malagasy  and  Ethiopian 
regions.  At  the  same  time  America  ex- 
clusively raised  the  Titanotheres,*  the  Hy- 
racodontidcd  or  cursorial  rhinoceroses,  the 
pouched  rodents  or  Oeamyida,  all  the  early 
families  of  Tylopoda,  the  peccaries.  It  is 
paradoxical  that  so  many  animals  which 
we  are  wont  to  consider  typically  American 
came  from  the  Eurasiatic  region,  while  so 
many  others  which  we  always  associate  with 
Asia  and  Africa  came  from  this  country. 
Herein  lies  the  necessity  of  a  paleontolog- 
ical  basis  for  zoogeography. 

PLEISTOCENB   DIVISIONS  IN  EUBOPE. 

The  Pleistocene  Quaternary  or  Olacial 
Age  is  the  period  in  which  the  present  dis- 
tribution of  animals  and  plants  was  de- 
termined. In  this  period  the  fulness  of 
European  investigation  is  in  strongest  con- 
trast with  the  indecisive  results  of  Amer- 
ican work  and  in  no  other  period  can  we 
anticipate  more  weighty  inductions  from 
Holarctic  correlation.  It  is  especially  im- 
portant to  determine  the  relative  antiquity 
of  the  first  recorded  traces  of  man  in  the 
two  continents. 

It  is  true  the  Pleistocene  history  of 
Europe  is  still  in  a  formative  stage,  but  i^ 
is  absolutely  evident  that  a  final  and  posi- 
tive time  scale  and  subdivision  of  the  early 
Age  of  Man  is  not  far  distant  and  that  the 
vast  labors  of  geologists,  botanists,  zoolo- 
gists, paleontologists  and  anthropologists 
will  be  rewarded  with  a  harmonious  theory 
of  all  its  phenomena. 

Combined  attack  by  geological  and  bi- 
ological methods   has    nowhere  produced 

*  A  TitaDothere  is  reported  in  Roumania. 


more  brilliant  results.  The  unaided  testi- 
mony of  the  rocks  and  soils  fails  to  tell  us 
of  the  successive  advances  and  retreats  of 
the  ice  but  where,  owing  to  the  obliteration 
of  surface  deposits,  geology  is  in  confusion, 
plant  and  animal  life  serves  both  biology 
and  meteorology  like  a  vast  thermometer 
actually  recording  within  a  few  degrees  the 
repeated  rise  and  fall  of  temperature. 
This  record  consists  of  the  invading  and  re- 
treating life  waves  of  river,  forest,  field, 
barren  ground,  steppe,  tundra  and  arctic 
types,  with  increasing  cold,  or  the  reversed 
order,  with  diminishing  cold,  in  the  same 
localities  or  geographical  areas.  There 
seems  to  be  sufficient  evidence  for  a  main 
division  of  the  Pleistocene  as  follows  : 

Upper  PleUtooene  ='    PoslglaeUd. 

rUppcr      ) 
Middle  Pleistooene  j  Middle     V  Olacial 

L  Lower      J 

Lower  Pleistooene  =   Fregladal. 

Briefly  the  prevailing  views  in  Europe  as 
to  the  glacial  age  are  told  in  Chart  V. 

(1)  The  preglacial  stage  presents  a  min- 
gling of  south  temperate,  temperate  and 
northern  forms  of  mammals. 

(2)  The  long  first  glacial  advance  was 
followed  (Pohlig)  by  the  Rixdorf  stage, 
intermorainal,  colder  than  the  succeeding 
Mosbach  and  Thuringian  stages  which  have 
a  more  temperate  facies  in  the  recurrence 
of  some  of  the  Forest  Bed  Fauna. 

(3)  The  faunal  evidence  for  a  colder 
mid-glacial  period  is  conclusive.  The  evi- 
dence for  a  second  or  mid-glacial  advance, 
between  the  first  and  last  great  glacial 
stages,  is  mainly  biological,  that  is,  sub- 
arctic are  followed  by  more  temperate  life 
forms,  as  we  gather  largely  from  studies  of 
the  rodent  fauna  by  Nehring,  Studer  and 
others.  The  hypothesis  of  three  distinct 
glacial  advances  and  of  two  inter-glacial  re- 
treats rests  therefore  upon  a  combination 
of  geological  and  biological  evidence  which 
is  not  as  yet  conclusive. 
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(4)  There  followed  the  postglacial,  neo- 
lithic, alluvial  stage. 

Geographically  the  beginning  of  the  Ple- 
istocene is  remarkable  for  its  broad  land 
connections  and  it  represents  the  last  stage 
of  that  community  of  fauna  which  during 
the  Pliocene  distinguished  the  entire  region 
of  !Earope,  Asia,  Africa  and  North  America. 
These  connections  may  all  be  restored  by 


raising  the  continents  to  the  200-meter  or 
100-fathom  line  as  shown  in  Chart  II.  The 
mid-Pleistocene  period  in  Europe  is  mainly 
one  of  continental  depression;  (1)  at  the 
climax  of  the  first  glacial  advance  exten- 
sive portions  of  northern  Europe  were  sub- 
merged beneath  the  sea,  (2)  at  the  close  of 
the  first  interglacial  or  temperate  period 
(^Elepha^  aniiquus  stage,  Pohlig)   occurred 


Chart  V. 

Pabtly  Thbobetical  Divisions  op  Eubopkan  Plbistocbne,  afteb  Pohlio,  Depebet, 

Nehbinq  and  Others. 


I. 

Main  stages. 


Neolithic  implements. 

Upfeb  Plkistocbns. 
Post-GIaclal  or  AlluTial. 


(Mouati^en     Human 
type.) 


Palseolithlc  Implements. 


Middle  Flustocbns. 
Glacial  or  Dilnvial. 

(Cheil^an  Haman  type.) 


LOWEB  Plxibtocekk. 

Preglacial  or  Transi- 
tional to  Pliocene. 


n. 

Partly  Theoretical 

Relations  of  Glacial 

Oscillations. 


Recession  of  Gla- 
ciers. 

Sd  Glacial. 


2d  Interglacial. 
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« 
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2d  Glacial. 


1st  Interglacial. 


1st  Glacial. 


Advance  of  Gla- 
ciers. 


ni. 

Characteristic 
Geological 
Deposits. 


Humus, 

Lake  Terraces. 

Post-Glac.  Loss. 


Ldss,  Valley 
Gravels, 
Cave  Clays, 
Diluvium, 
Sands. 


Fluviatile. 
River  Sands, 
and  Gravels. 


Gravels, 

ConKlomerates, 

Sands. 


Boulders. 
Erratics.  Clays, 
Drift,      Sea-ter- 
races, Moraines. 


Estuarine  and 
Fluviatile, 
Marls  and 
Sands. 
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IV. 

Stratigraph- 
ical  Faunal 
and  Geologic- 
al Succession. 


Prehistoric  Stage. 

N.  temperate. 
Forest,  Upland,  River 
and  Field  Fauna. 

Elephas  primlgenlas 
Btage. 

N.  Temperate      and 

Boreal,   Steppe  and 

Forest  Fauna. 

Up.  Rodent,  Steppe 
Fauna,  Yellow  Cul- 
ture Layer ;  Lower 
Rodent  Tundre 
Fauna. 

Subarctic  Tundre 
Fauna. 

Rhinockbos  Mbrckii. 

Elephas  anUquns 
Btaire. 

N.  Temperate  Thur- 
ingian  tufa,  Tau- 
bach  (Weimar) 


Elephas  trogontheril 
Temperate. 

B.  Moabach     Sands 
(Lower  Terraces). 

J  A.  Rixdorf       Beds, 
}     Subarctic. 

Arctic. 


Elephas  meridionalis 

stage. 
r  Forest    Beds    (Nor- 
folk). 
St,  Prest. 
Durfort. 
Malbattu  (Auvergne 

Puy  de  Dome). 
Chalon  -  St.     Cosme 
(Bresse). 


V. 

Human  Remains  and 

Characteristic 

Mammals. 


Forest  and  Lake 
DweUers. 

Recently       extermi- 
nated types. 

Neanderthal       and 


Spy,  human  types. 

Iteppf 

DweUers. 


Steppe    and    Cave 


Felis,  Hyeena,  Ursus 
spelaeos,  Cyon  alpinus, 
Capra  ibex,  Ovibos, 
Rangifer,  Bison  pris- 
cus,  Eouus,  R.ticborhi- 
nus.  Slasmotherium, 
Elephas  primlgenius. 


Oldest  human  re- 
mains known,  Mo- 
lar teetll  (Nehring). 

Saiga  prisca,  Alces 
machlis,  Capreolus, 
Lemmus,  Alactaga  sa- 
llens,  Lepus,  Elephas 
antiquus,  £.  primige- 
n  i  u  8,  Rhinoceros 
merckli. 


Felis  spelsea,  F.  lynx. 
Bison,  Sus  scrofa,  Cer- 
vus  elaphus,  Equus  ca- 
bal lus,  Rangifer,  Hip- 
popotamus, Arctomys. 

Megaceros,     Ovibos, 
R.       ticborhinus,     R. 
merckli,  Elephas  tro- 
gontheril. 
Fauna  unknowA. 


EarUest  palsBOliths. 

Machserodus,  Uysena 
spelsea,  Ursus  spelaeus, 
Lutra,  Ovibos,  Hippo- 
potamus, Bos  primlge- 
nius, Equus  stenonis, 
Rhinoceros  etruscua, 
Elepbas  meridionalis, 
£.  antiquus,  Trogon- 
therlum. 
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the  volcanic  distarbances  in  Central  Europe 
and  the  hot  spring  formation  of  Thnringia 
(Taubach,  Weimar);  at  this  time  aU  the  old 
continental  connections  characteristic  of  the  Ter^ 
tiary  and  serving  as  land  bridges  for  free  Hoi- 
arctic  Oriental  and  Mhiopian  migration  began 
to  break  up  in  the  following  manner.  Dur- 
ing the  early  mid-Pleistocene  or  Elephas 
antiquus  stage  (Pohlig)  the  English  channel 
broke  through  the  long  pre-existing  land- 
bridge  between  England  and  France ;  Great 
Britain  was  faunally  isolated ;  similarly  the 
Irish  Channel  was  depressed  and  Ireland 
(Scharff,  1894)  lost  its  land  connection  with 
Wales  in  the  early  Pleistocene  and  with 
Scotland  in  the  newer  Pleistocene.  In  the 
Mediterranean  region,  also,  at  the  close  of 
the  first  interglacial  period  (Pohlig),  the 
land-bridge  across  Gibraltar,  also  that  be- 
tween Italy,  Sicily  and  Africa  was  broken  ; 
Malta  was  isolated  as  an  island  and  the 
great  Elephas  antiquus  dwindled  into  the 
small  insular  type  E,  melitensis.  To  the 
eastward  the  Mediterranean  Sea  extended 
over  the  ^gean  plateau,  which  had  previ- 
ously been  terra  firma,  and  the  new  JSgean 
Sea  cut  off  the  land  connection  between 
Greece  and  Asia  Minor. 

I.  Freglacial,     Elephas  meridionalis  Period. 

The  typical  preglacial  deposits  are  the 
Forest  Beds  of  Norfolk,  England.  The 
weight  of  opinion  and  of  fact  is  all  upon 
the  side  of  considering  these  beds  as  Pleis- 
tocene. From  the  lists  given  by  Dawkins, 
Schlosser  and  other  writers,  the  Preglacial 
period  is  found  to  contain : 

12  Pliocene  species. 

32  Pleistocene  species  and  races,  now  extinct. 
17  Living  species,  of  which  7  are  Insectivora  and 
CHieiroptera. 

The  most  remarkable  feature  of  this 
fauna  is  the  mixture  of  African  and  North 
Asiatic  forms.  The  great  Elephas  meridio- 
nalis a  precursor  of  the  Mammoth,  is  the 
most  characteristic  type.     The  first  traces 


of  man  in  the  paleolithic  flints  of  the  Ch6' 
leen  type  occur  upon  this  level. 

The  climate,  judging  by  the  flora  and 
Gonchylien  fauna,  was  somewhat  cooler 
than  that  of  the  upper  Pliocene.  The  first 
arctic  flora  in  England  is  in  a  layer  which 
separates  the  Forest  Bed  from  the  glacial 
Boulder  Clays.  To  this  period,  according 
to  most  authorities,  the  PUhecanthropos  ertc- 
tus  of  Dubois  belongs.  Others,  induding  the 
late  Professor  Marsh,  consider  this  link  be- 
tween man  and  apes,  of  Pliocene  age. 

II.  Glacial  and  Intergkunorl,  or  Mid-Fteistocene. 

1.  Lower  Mid-Pleistocene,  Lower  Stage.-- 
In  climate  the  early  part  of  this  period, 
immediately  during  and  succeeding  the  ice 
period ,  was  very  extreme .  None  of  the  first 
ice  period  fauna  is  known  unless  we  except 
Elephas  (^primigenius)  trogontherii  or  E.  in- 
termedius  and  the  red  deer,  Cervuselepkas, 
the  latter  being  doubtfully  recorded  from 
the  Boulder  Clay  of  England.  Here,  in  the 
Eixdorf  beds,  we  find  the  first  arctic  and  sub- 
arctic types  of  animals  in  central  Europe. 

MiddUStage. — This  stage  (Mosbach  Sands, 
Essex)  marks  the  recurrence  of  a  more  tem- 
perate climate,  first  observed  by  Lyell  and 
Evans  in  England  and  abundantly  known 
in  Germany  and  France.  Two  only  of  the 
characteristic  Pliocene  species  recur,  the 
hippopotamus  and  straight- tusked  elephant. 
These  alone  have  been  universally  cited  as 
evidence  of  a  south  temperate  or  even  of  a 
tropical  climate,  but  the  more  numerons 
hardy  types  which  are  found  in  this  stage 
constitute  still  stronger  proofs  of  a  north 
temperate  climate. 

Qeologically  the  deposits  are  of  flnviatile 
origin  consisting  of  river  sands  and  gravels 
containing  Hippopotamus,  Rhinoceros  merekii 
and  Mammoth.  The  great  beaver,  Trogon- 
therium  cuvieri  makes  its  last  appearance 
here.  Geographically  the  southern  conti- 
nental depression  has  not  begun  and  the 
Lower  Pleistocene  land  bridges  persisted. 
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The  Mofibach  and  Essex  faana  give  the 
followiDg  percentages : 

4  Pliocene  species  (including  two  living  types). 

7  Pleistocene  species,  now  extinct. 

16  Living  species  (including  2  Pliocene  species). 

The  characteristic  Pleistocene  types  which 
are  first  recorded  in  Mosbach  are  early 
varieties  of  the  Irish,  Red  and  Roe  deer, 
the  moose  and  the  cave  lion,  Felia  spelcea. 
Among  the  living  species  recorded  for  the 
first  time  or  making  their  first  appearance 
at  this  stage  are  the  Reindeer,  Boar,  Horse, 
lijnx,  Badger  and  Marmot. 

Upper  Stage. — According  to  Pohlig,  the 
mid- Pleistocene  proper,  or  succeeding  stage, 
was  characterized  by  volcanic  disturbances 
in  central  Europe  and  by  the  deposition  of 
gypsum  and  tufas.  Probably  these  earth 
movements  were  connected  with  the  marked 
geographical  changes  brought  about  by 
wide- spread  depression  of  the  continental 
borders  and  isolation,  which  the  same  au- 
thor assigns  to  this  period.  The  fauna, 
typically  represented  in  the  Thuringian 
tufas,  indicates  a  cooler  or  north  temperate 
climate.  Elephas  antiquiis,  is  very  abundant, 
making  its  last  appearance  north  of  Italy. 
The  typical  locality  is  the  Thuringian  tufa 
in  which  Pohlig  records  61  species.  Par- 
allel with  this  is  the  Taubach,  near  Weimar 
fauna. 

In  1895  Nehring  reported  from  this  level 
what  he  regarded  as  the  oldest  human  re- 
mains  thus  far  found  in  Europe,  consisting 
of  two  very  large  molar  teeth  resembling 
in  some  respects  those  of  the  Chimpanzee; 
this  man  he  considered  of  the  Ch61een  type. 
In  the  same  year  Newton  described  a  hu- 
man skeleton  of  Esquimaux  type  in  the 
still  older  '  Higher  Terraces '  or  Hippopota- 
mus level  of  Kent,  England.  The  antiqu  ity 
of  this  skeleton  is,  however,  rendered  some- 
what doubtful  by  the  fact  that  the  skull  is 
of  much  newer  type  than  those  of  Nean- 
derthal and  of  Spy,  and  the  evidence  for  its 


extreme  paleolithic  age  is  not  considered 
absolutely  conclusive. 

The  faunal  list  is  provisionally  analyzed 
as  follow : 

3  Pliocene  species  still  living  (Castor,  Hyaena,  Arvi 
cola). 

7  Pleistocene  species,  now  extinct. 
23  Living    species    (including    living    Pleistocene 
Northern  types). 

The  number  of  recorded  living  species 
increases,  there  being  a  marked  increase 
especially  in  the  number  of  Reindeer.  The 
most  important  new  living  types  are  :  the 
steppe  antelope,  Saiga  priaca  (^tartarica) ,  the 
moose,  Alces  maehlis,  the  lemming,  Myodes 
lemmus,  the  Siberian  jerboa,  Alactaga  saliens, 
the  porcupine,  Hystrixy  the  rabbit,  Lepus 
timidus.  These  constitute  a  distinct  inva- 
sion of  north  Asiatic  forms  to  the  southern 
steppes. 

2.  Upper  Mid' Pleistocene  or  Elephaa  primi- 
genius  Stage  Pohlig. — As  we  enter  the  next 
succeeding  Loess  and  Cave  Period  of  Central 
Europe,  the  main  life  stage  of  the  mammoth, 
Elephas  primigenius,  the  wooly  rhinoceros. 
Rhinoceros  antiquitatis  or  tichorhinus,  and  the 
reindeer  Rangijer  tarandus,  we  note  the  de- 
cline of  the  broad-nosed  rhinoceros  RhinO' 
ceros  merckii  and  the  absence  of  the  straight- 
tusked  eleph an t-E7epA(Ma7i<i<7ttw«  in  geological 
deposits  which  are  chiefly  diluvial  gravels, 
and  sand  clays.  These  facts  alone  indicate 
a  prolonged  colder  period,  a  north  temperate 
or  boreal  climate.  The  fauna  presents  a 
great  variety  adapted  to  different  degrees  of 
temperature  but  decidedly  of  northern  type. 
Other  facts  indicate  that  this  colder  period 
was  initiated  by  a  distinct  advance  of  the 
ice  followed  by  a  gradual  recession,  namely, 
the  occurrence  of  arctic  and  sub- arctic  types 
succeeded  by  north  temperate  types,  in  a 
number  of  localities,  typically  near  Schaff- 
hausen.     (Nehring,  Steinmann,  Schlosser.) 

These  successive  northern  faunas  in  single 
localities  are  typically  as  follows :  1.  Tundre 
Fauna;  2.  Steppe  Fauna;  3.  Forest  Fauha. 
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Europe  now  included  a  most  remarkable 
diversity  of  life  of  Asiatic,  North  Siberian, 
Oriental  and  African  origin.  The  climate 
was  cold  and  relatively  dry.  The  Reindeer, 
first  the  barren  ground  then  the  woodland 
variety,  increased  rapidly  in  number  during 
this  period  and  constituted  its  most  distinc- 
tive form,  hence  this  is  known  as  the  Kein- 
deer  period. 

This  stage  is  famous  for  the  skeletons  of 
man,  the  man  of  Neanderthal  and  Spy,  very 
primitive  in  the  structure  of  the  skull,  the 
oldest  human  skeletal  remains  with  the  ex- 
ception of  the  Pithecanthropus  of  Java. 

III.   Upper  Pleistocene.     Postglacial. 

As  above  observed  there  is  a  difference  of 
opinion  as  to  the  interglacial  or  postglacial 
age  of  the  loess.  All  the  North  Siberian, 
Oriental  and  African  types  gradually  dis- 
appear, the  modern  European  forest  and 
field  fauna  alone  survives.  There  is  some 
evidence  that  both  the  Mammoth  and  Rein- 
deer lived  for  a  time  in  this  period,  the 
latter  being  now  confined  to  more  northern 
Europe.  The  Irish  deer,  Megaceros  hibernice 
the  Reindeer,  the  bovidsB  Bos  taurus,  Bos 
longifrons,  and  Bos  brachyceros,  are  the  char- 
acteristic ruminants.  Aloes  palmatus  is  a 
postglacial  Russian  moose.  The  horse,  E. 
caballus,  of  larger  and  smaller  varieties 
was  now  domesticated  and  used  for  food. 
The  carnivora,  rodentia  and  insectivora 
were  all  of  modern  type. 

The  detailed  comparison  of  the  Pleisto- 
cene of  Europe,  America  and  Asia  is  still 
under  way,  and  very  important  results  may 
be  expected  from  it.  It  will  be  equally  ser-t 
viceable  to  American  anthropologists  and 
paleontologists,  for  our  own  Pleistocene  is 
far  from  being  understood.  The  stages 
represented  by  our  horse  or  Equus  Beds, 
which  are  usually  considered  Lower  Pleis- 
tocene, as  well  as  of  the  Megalonyx  and 
Cave  Fauna  of  the  East  remain  to  be  exactly 
fixed.     Interest  in  this  problem  is  greatly 


enhanced  by  the  fact  that  we  may  at  any 
moment  discover  the  remains  of  man  or  of 
his  ancestors  associated  with  Equus  exeeUiu 
and  positively  demonstrate  the  existence  of 
man  upon  this  continent  at  a  period  con- 
temporaneous with  his  first  appearance  in 

Europe. 

Henrt  Fairfield  Osborn. 


CRUISE  OF  THE  ALBATROSS. 

IV. 

Mb.  Agassiz's  final  letter  to  the  U.  S. 
Fish  Commission  on  the  voyage  of  the  Al- 
batross is  dated  Yokohama,  Japan,  Mardi 
5,  1900.  

After  coaling  and  refitting  we  left  Suva 
on  the  19th  of  December,  and  arrived  at 
Funafuti  on  the  23d,  stopping  on  the  way 
at  Nurakita,  the  southernmost  of  the  Ellice 
Islands.  I  was,  of  course,  greatly  inter- 
ested in  my  visit  of  Funafuti,  where  a  bor- 
ing had  been  made  under  the  direction  of  a 
committee  of  the  Royal  Society,  in  charge  of 
Professor  David,  of  Sydney,  after  the  first 
attempt  under  Professor  Sollas  had  failed. 
The  second  boring  reached  a  depth  of  more 
than  1100  feet.  This  is  not  the  place  to 
discuss  the  bearing  of  the  work  done  at 
Funafuti,  as  beyond  the  fact  of  the  depth 
reached  we  have  as  yet  no  final  statement 
by  the  committee  of  the  interpretation  put 
npon  the  detailed  examination  of  the  core 
obtained,  and  now  iti  the  hands  of  Professor 
Judd  aud  his  assistants.  In  addition  to 
the  above-named  islands,  we  also  examined 
Nukufetau,  another  of  the  Ellice  group. 

After  leaving  Nukufetau  we  encountered 
nothing  but  bad  weather,  which  put  a  stop 
to  all  our  work  until  we  arrived  under  the 
lee  of  Arorai,  the  southernmost  of  the  Gil- 
bert Islands.  On  our  way  to  Tapateaea 
from  there  we  steamed  to  Apamama  and 
Maiana,  which  we  examined,  as  well  as 
Tarawa.  We  next  examined  Maraki,  an 
atoll    which   is   nearly    closed  with  high 
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beaches,  having  only  two  small  boat  pas- 
sages leading  through  the  narrow  outer 
land-rims.  Both  Maraki  and  Taritari,  the 
the  last  island  of  the  Gilberts  which  we  ex- 
aminedy  are  remarkable  for  the  develop- 
ment of  an  inner  row  of  islands  and  sand- 
bars in  certain  parts  of  the  lagoon  parallel 
to  the  outer  land-rim,  a  feature  which  also 
exists  in  many  of  the  Marshall  Islands 
atolls. 

We  reached  Jaluit  the  9feh  of  January, 
and  after  a  few  days  spent  in  coaling,  we 
spent  about  three  weeks  in  exploring  the 
Marshall  Islands,  taking  in  turn  the  atolls 
of  the  Ralick  Chain  to  the  north  of  Jaluit : 
Ailinglab   Lab,    Namu,    Kwajalong,    and 
Kongelab ;    and    then    the    atolls  of   the 
Satack  Chain,  Likieb,  Wotje,  and  Arhno. 
The  atolls  of  the  Marshall  Group  are  noted 
for  their  great  size  and  the  comparatively 
small  area  of  the  outer  land-rims,  the  land- 
rims  of  some  of  the  atolls  being  reduced  to 
a  few  insignificant  islands  and  islets.     In 
none  of  the  atolls  of  the  Ellice,  Gilbert  or 
Marshall  Islands  were  we  able  to  observe 
the  character  of  the  underlying  base  which 
forms  the  foundations  of  the  land  areas  of 
these  groups.     In  this  respect  these  groups 
are  of  striking  contrast  to  tlie  Paumotus, 
the  Society  Islai^ds,  the  Cook  Group,  Nine, 
the  Tongas,  and  the  Fiji  Islands  where  the 
character  of  the  underlying  foundations  of 
the  land-rims  is  readily  ascertained.     But, 
on  the  other  hand,  these  groups  give  us  the 
means  of  studying  the  mode  of  formation 
of  the  land-rims  in  a  most    satisfactory 
manner,  and  nowhere  have  we  been  able  to 
study  as  clearly  the  results  of  the  various 
agencies  at  work  in  shaping  the  endless 
variations  produced  in  the  islands  and  islets 
of  the  different    atolls  by  the  incessant 
handling  and  rehandling  of  the  material  in 
place,  or  of  the  fresh  material  added  from 
the  disintegration  of  the  sea  or  lagoon  faces 
of  the  outer  land,  or  of  the  corals  on  the 
outer  and  inner  slopes.     It  has  been  very 


interesting  to  trace  the  ever-varying  condi- 
tions which  have  resulted  in  producing  so 
many  variations  in  the  appearance  and 
structure  of  the  islands  and  islets  of  the 
land-rims  of  the  different  groups. 

The  boring  at  Funafuti  will  show  us  the 
character  and  age  of  the  rocks  underlying 
the  mass  of  recent  material  of  which  the 
land-rim,  not  only  of  that  atoll,  but  probably , 
also  that  of  the  other  atolls  of  the  group 
and  of  neighboring  groups,  is  composed, 
though  of  course  we  can  only  judge  by 
analogy  of  the  probability  of  the  character 
of  the  underlying  base  from  that  of  the 
nearest  islands  of  which  it  has  been  ascer- 
tained. When  we  come  to  a  group  like 
the  Marshalls  we  have  as  our  guide  only 
the  character  of  the  base  rock  of  the  islands 
of  the  Carolines,  which  is  volcanic,  while 
Kauru  and  Ocean  Islands,  to  the  west  of 
the  Gilberts  and  to  the  southwest  of  the 
Marshalls,  indicate  a  base  of  ancient  ter- 
tiary limestone. 

Owing  to  the  continued  stormy  weather 
and  the  probability  of  not  being  able  to 
land  at  these  islands  while  the  unfavorable 
conditions  lasted,  we  did  not  attempt  to 
visit  them. 

After  leaving  Suva  we  made  a  number  of 
soundings  from  south  of  Nurakita  toward 
the  Marshall  Group,  which,  in  addition  to 
those  of  the  *  Penguin,'  clearly  show  that 
the  Ellice  Islands  are  isolated  peaks  rising 
from  considerable  depths  (from  1500  to 
over  2000  fathoms)  and  that  the  same  is 
the  case  with  the  Gilbert  Islands.  We 
made  about  thirty  soundings  between  the 
atolls  of  the  Marshalls,  which  appear  to 
show  that  they  also  rise  as  independent 
peaks  or  ridges,  with  steep  slopes,  from 
2000  to  2500  fathoms,  and  that  the  so- 
called  parallel  chains  of  atolls  of  the  Mar- 
shalls, the  Ealick  and  Ratack,  are  rrally 
only  the  summits  of  isolated  peaks  rising 
but  a  few  feet  above  the  sea-leve'.  The 
Marshall  Islands,  as  well  as  the  Ellice  and 
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Gilbert,  seem  to  be  somewhat  higher  than 
the  Paumotus,  bat  this  difference  is  only 
apparent  and  is  dae  to  the  difference  in  the 
height  of  the  tides,  which  is  very  small  in 
the  Paamotus,  while  in  these  groups  it  may 
be  five  and  even  six  feet. 

From  Jalait  we  visited  among  the  Caro- 
lines, the  islands  and  atolls  of  Kusaie, 
Pingelap,  Ponapi,  Andema,  Losap,  Namu, 
the  Boyalist  Gronp,  Truk  and  Namonuito, 
obtaining  thus  an  excellent  idea  of  the 
character  of  the  high  volcanic  islands  of 
the  groap  from  oar  examinations  of  Kusaie 
and  of  Ponapi,  while  the  others  represent 
the  conditions  of  the  low  atolls,  having 
probably  a  volcanic  basis,  but  this  was  not 
observed  at  any  of  those  we  examined. 

The  reefs  of  the  volcanic  islands  of  the 
Carolines  are  similar  in  character  to  those 
of  the  Society  Islands,  though  there  are 
some  features,  such  as  the  great  width  of 
the  platforms  of  submarine  erosion  of  Ponapi 
and  of  Kusaie,  and  the  development  of  a 
border  of  mangrove  islands  at  the  base  of 
the  volcanic  islands,  which  are  not  found 
in  the  Society  Islands. 

The  Truk  Archipelago  was  perhaps  the 
most  interesting  of  the  island  groups  of  the 
Carolines,  and  it  is  the  only  group  of  vol- 
canic islands  surrounded  by  an  encircling 
reef  which  I  have  thus  far  seen  in  the  Pa- 
cific which  at  first  glance  lends  any  support 
to  the  theory  of  the  formation  of  such 
island-groups  as  Truk  by  subsidence.  This 
group  was  not  visited  by  either  Darwin  or 
Dana  ;  and  I  can  well  imagine  that  an  in- 
vestigator seeing  this  group  among  the  first 
coral  reefs  would  readily  describe  the 
islands  as  the  summits,  nearly  denuded,  of 
a  great  island  which  had  gradually  sunk. 
But  a  closer  examination  will  readily  show, 
I  think,  that  this  group  is  not  an  exception 
to  the  general  rule  thus  far  obtaining  in 
all  the  island  groups  of  the  Pacific  I  have 
visited  during  this  trip ;  that  we  must 
look  to  submarine  erosion  and  to  a  multi- 


tude of  local  mechanical  causes  for  onr  ex- 
planation of  the  formation  of  atolls  and  of 
barrier  and  encircling  reefs  and  that,  on  the 
contrary,  subsidence  has  plaj-ed  no  part  in 
bringing  about  existing  conditions  of  the 
atolls  of  the  South  and  Central  Pacific. 

Nowhere  have  we  seen  better  exemplified 
than  at  Truk  how  important  a  part  is  played 
by  the  existence  of  a  submarine  platform  in 
the  growth  of  coral  reefs.  The  encircling 
reef  protects  the  many  islands  of  the  group 
against  a  too  rapid  erosion,  so  that  they 
are  edged  by  narrow  fringing  reefs,  and  no- 
where do  we  find  the  wide  platforms  so  es- 
sential to  the  formation  of  barrier  reefs. 
The  effect  of  the  northeast  trades  blow- 
ing so  constantly  in  one  direction  for  the 
greater  part  of  the  year  is  of  course  very 
great;  the  disintegration  and  erosion  of 
islands  within  its  influence  is  incessant,  and 
their  action  undoubtedly  one  of  the  essen- 
tial factors  in  shaping  the  atolls  of  the 
different  groups,  not  only  according  to  the 
local  positions  of  the  individual  islands, 
but  also  according  to  the  geographical  po- 
sition of  the  groups.  Thus  far  I  do  not 
think  any  observer  has  given  sufficient 
weight  to  the  importance  of  the  trades  in 
modifying  the  islands  within  the  limits  of 
the  trades,  nor  has  anyone  noticed  that  the 
coral  reefs  are  all  situated  practically  within 
the  limits  of  the  trades  both  north  and 
south  of  the  equator. 

The  soundings  made  going  west  from 
Jaluit  to  Namonuito  indicate  that  there  is 
no  great  plateau  from  which  the  Carolines 
rise,  but  that  the  various  groups  are,  as  is 
the  case  with  the  neighboring  groups  of  the 
Marshalls  and  Gilberts,  isolated  peaks  with 
steep  slopes  rising  from  a  depth  of  over 
2000  fathoms.  The  line  we  ran  from  the 
northern  end  of  Namonuito  to  Guam  de- 
veloped the  eastern  extension  of  a  deep 
trough  running  south  of  the  Ladrones.  The 
existence  of  this  trough  had  been  indicated 
by  a  sounding  of  4475  fathoms  to  the  south- 
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west  of  Guam  made  by  the  Challenger. 
We  obtained,  about  100  miles  southeast  of 
Guam^  a  depth  of  4813  fathoms,  a  depth 
surpassed  only,  if  I  am  not  in  error,  by 
three  soundings  made  by  the  Penguin  in 
the  deep  trough  extending  from  Tonga  to 
the  Kermadecs. 

I  was  very  much  surprised,  in  approach- 
ing  Guam  from  the  eastward,  to  find  that 
the  island  was  not  wholly  volcanic,  but 
that  the  northern  half  has  been  built  up  of 
elevated  coralliferous  limestone.  The  ver- 
tical cliffs  bordering  the  eastern  face  rise 
from  a  height  of  100  to  250  or  300  feet  at 
the  northern  extremity,  and  resemble  in 
a  way  similar  islands  in  the  Paumotus 
(Makatea),  Kiue,  Eua,  Yavau  and  others 
in  the  Fijis  which  had  made  their  cliffs  a 
familiar  feature  in  our  explorations.  In 
fact,  outside  of  Viti  Levu  and  Vanua  Levu, 
this  is  the  largest  island  known  to  me  where 
we  find  a  combination  of  volcanic  rocks  and 
of  elevated  coralliferous  limestone.  The 
massif  forming  the  southern  half  of  the 
island  is  volcanic,  and  the  highest  ridge, 
rising  to  about  1000  feet,  runs  parallel  to 
the  west  coast,  the  longest  slope  being  to- 
ward the  east. 

This  volcanic  mass  has  burst  through  the 
limestone  near  Agafia,  and  the  outer  west- 
ern extension  of  the  coralliferous  limestone 
exists  only  in  the  shape  of  a  few  spurs  run- 
ning out  from  the  volcanic  mass,  the  larg- 
est of  which  are  those  forming  the  port  of 
8an  Luis  d'Apra.  These  spurs  are  sepa- 
rated by  lower  ridges  of  volcanic  rocks  ex- 
tending to  the  sea  from  the  main  central 
mass.  To  the  north  of  Agafia  the  lime- 
stone forms  an  immense  irregular  mesa,  cut 
by  deep  crevasses,  full  of  pot-holes  and 
sinks,  rising  gradually  westward  to  a  height 
of  350  or  400  feet.  Near  the  northern  ex- 
tremity of  the  island  a  volcanic  mass,  Mt. 
Santa  Bosa,  has  burst  through  the  limestone 
and  rises  about  150  feet  above  the  general 
level  of  that  parfe  of  the  island.     The  shore 


stratification  of  the  bluffs  is  much  distorted 
in  the  vicinity  of  that  volcanic  outburst. 

We  left  Guam  in  time  to  reach  Rota  by 
day,  and  found  that  this  island  is  a  mass  of 
elevated  coralliferous  limestone,  the  highest 
cliffs  of  which  reach  a  height  of  800  feet. 
Perhaps  in  none  of  the  elevated  islands 
have  we  been  able  to  observe  the  terraces 
of  submarine  elevation  as  well  as  at  Kota, 
especially  in  the  small  knob  at  the  south- 
west point  of  the  peninsula  separating  So- 
sanlagh  and  Bosanjaya  bays,  which  itself 
is  also  terraced  ;  no  less  than  seven  distinct 
terraces  could  be  traced.  There  was  no 
sign  of  any  volcanic  outburst  except  at  the 
northwest  point  of  the  island,  where  both 
the  character  of  the  slope  and  of  the  veg- 
etation would  seem  to  indicate  volcanic 
structure. 

It  is  quite  probable  that  others  of  the 
Ladrones,  like  Saipan,  and  the  islands  to 
the  south,  are  composed  in  part  at  least  of 
elevated  limestone  judging  from  the  hydro- 
graphic  charts  and  the  sketches  which  ac- 
company them.  On  many  of  the  northern 
Ladrones  there  are  active  volcanoes,  so  that 
it  is  very  possible  that  th^  volcanic  outbursts 
which  have  pushed  through  the  limestone, 
or  have  elevated  parts  of  the  islands  of  the 
group,  are  of  comparatively  recent  date. 

During  the  last  part  of  our  cruise,  from 
Suva  to  Guam,  the  unfavorable  weather 
greatly  interfered  with  our  deep-sea  and 
pelagic  work ;  in  fact,  with  the  exception 
of  the  soundings  made  to  develop  as  far  as 
practicable  the  depths  in  the  regions  of  the 
various  coral-reef  groups  we  visited,  we 
abandoned  all  idea  of  carrying  out  the 
deep-sea  and  pelagic  work  planned  for  the 
district  between  the  Gilbert  and  Marshall 
and  Caroline  groups.  To  our  great  disap- 
pointment hardly  any  marine  work  could 
be  accomplished,  and  our  investigations 
were  limited  almost  entirely  to  the  study  of 
the  coral  reefs  of  the  regions  passed  through. 

After  Mr.   Townsend's    departure.   Dr. 
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Moore  continued  to  collect  the  birds  of  the 
islands  where  we  anchored,  and  they  have 
brought  together  a  fairly  typical  collection 
of  the  avifauna  of  the  South  Bea  Islands. 
Dr.  Pryor  collected  the  characteristic  plants, 
and  Dr.  Mayer  the  insects  and  reptiles  in 
addition  to  such  pelagic  work  as  could  be 
done  in  port.  Both  Dr.  Woodworth  and 
Dr.  Mayer  took  a  large  number  of  photo- 
graphs, and  we  must  have  at  least  900 
views  illustrating  the  coral  reefs  of  the 
Pacific.  Dr.  Woodworth  also  collected  in- 
cidentally such  ethnological  material  as 
could  readily  be  obtained  during  our  short 
stay  at  different  places. 

"We  were  everywhere  received  with  the 
greatest  cordiality  and  courtesy :  by  the 
Governor  of  the  Paumotus,  the  King  of 
Tonga,  Sir  George  O'Brien  (the  High  Com- 
missioner of  the  Western  Pacific  at  Suva), 
Mr.  E.  Brandeis  (the  Landes-Hauptman 
in  charge  of  the  Marshall  Islands  at  Jaluit), 
and  the  Governor  of  the  Carolines.  The 
State  Department  at  Washington  having 
kindly  asked  through  the  French,  English 
and  German  Embassies  at  Washington  for 
the  kind  offices  of  the  representatives  of 
these  nations  in  Oceania  to  the  AlhaJtroii 
while  in  their  respective  precincts,  thanks 
to  these  credentials  nothing  could  exceed 
the  interest  shown  everywhere  in  the  suc- 
cess of  our  expedition. 

I  must  also  thank  Capt.  Moser  and  the 
officers  of  the  Albatross  for  the  untiring  in- 
terest shown  by  them  during  the  whole 
time  of  our  expedition  in  the  work  of  the 
'^ship,  which  was  so  foreign  to  the  usual 
duties  of  a  naval  officer.         A.  Agassiz. 


THE  PRESENT  STATE  OF  PROGRESS  OF  THE 

NEW  REDUCTION  OF  PIAZZPS  STAR 

OBSERVATIONS* 

Between  the  years  1791  and  1814,  Giu- 
seppe  Piazzi  executed  at  Palermo,  Sicily, 

Nummary  of  a  paper  read  before  the  Philosophical 
Society  of  Washington  on  March  31,  1900. 


the  series  of  observations  which  enabled 
him  to  publish  in  1814  his  Prceeipuanim 
Stellarum  Jnerrantium  PosUiones  Media  ineunte 
S(Bculo  XIX,  This  was  by  far  the  most  ac- 
curate and  extensive  catalogue  of  stars 
which  had  ever  been  published  from  origi- 
nal observations.  But  modern  advances  in 
this  sphere  of  astronomical  research  have 
been  fruitful  in  detecting  many  sources  of 
error  affecting  the  positions  of  stars  as  given 
in  this  catalogue.  Methods  for  obviating 
these  errors  are  known,  however,  provided 
there  should  be  an  entirely  new  reduction 
of  all  the  observations^proceeding  directly 
from  each  nightly  record. 

Several  abortive  attempts  to  supply  this 
need  of  astronomy  have  been  made  during 
the  last  half-century.  The  impetus  was 
given  to  the  present  undertaking  by  the 
writer  in  the  summer  of  1895,  though  the 
calculations  were  not  actually  begun  until 
the  fall  of  1896. 

Quotations  from  letters  from  such  emi- 
nent astronomers  as  Professor  Auwers,  Dr. 
David  Gill,  Professor  Schiaparelli,  and 
others ;  and  from  the  published  works  of 
Professor  Simon  Newcomb,  Professor  Lewis 
Boss,  Dr.  B.  A.  Gould  and  many  others, 
show  the  imperative  need  of  such  a  new 
reduction  of  Piazzi's  observations. 

In  planning  a  work  of  this  kind,  after  re- 
gard for  general  methods  the  first  considera- 
tion becomes  the  quantity  of  work  in- 
volved— ^as  on  that  depends  the  financial 
outlay  and  the  best  disposition  of  enei^y: 
Some  data  on  this  point  may  be  of  in- 
terest. 

The  observations  were  made  with  two  in- 
struments :  a  transit  instrument  and  a  me- 
ridian circle.  The  catalogue  records  a  few 
more  than  147,600  observations  with  both 
telescopes.  Of  these  Piazzi*  himself  es- 
timated that  30,000  were  made  with  the 
transit.     The  original  observations  are  in 

*  Corrispondenza  AstroDomica  fra  Giuseppe  Piazzi 
e  Barnaba  Oriani— letter  of  26  May,  1815. 
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the  Storia  Celeste  *  and  it  is  safe  to  say  that 
they  will  namber  150,000.  There  are  in  the 
catalogue  7646  stars  and  in  the  Storia  Celeste 
216  more  which  had  been  discarded. 

At  the  very  beginning  of  the  work  the 
co-operation  of  Professor  Porro  of  Turin 
'was  secured.  Some  years  ago  he  had  be- 
gan, while  assistant  to  Professor  Schiapar- 
elli  at  Milan,  an  investigation  of  the  inde- 
pendence of  the  observations  on  the  transit 
instrument.  By  reason  of  his  interest  in 
that  question  and  the  work  already  done  in 
connection  therewith,  he  very  readily  con- 
sented to  become  responsible  for  the  reduc- 
tion of  all  the  observations  of  the  transit  in- 
strument while  the  writer  assumed  respon- 
sihility  for  all  the  observations  on  the  Me- 
ridian Circle  and  the  rest  of  the  new  reduc- 
tion. 

For  the  reduction  of  these  latter  120,000 
observations  the  work  naturally  is  divided 
into  parts  depending  on  the  process  to  be 
performed.  The  computation  sheets  for 
each  process  have  been  designated  respect- 
ively as  Form  A,  Form  B,  etc.  The  num- 
ber of  pages  in  each  Form  range  from  386 
to  8000  and  are  8^  by  11  inches  in  size. 
There  are  already  printed  and  partly  or 
wholly  filled  22,500  such  pages  in  the  fol- 
lowing Forms : 

A.  Journal  of  Notes,  oonstants,  methods,  etc.      ?  % 

B.  Daj-book  and  provisional  redaction  to  1800    10% 

C.  Besselian  Star-constants  for  1800 100  % 

D.  Tabulated  values  of  the  star-constants ....  100  % 

E.  Interpolated  values  of  the  day-numbers.  .100  % 

F.  Reduction  from  Apparent  to  Mean  place  . .  .40  fe 
H.  Compilation  of  positions  by  other  observers 

for  deduction  of  proper  motions 10  % 

M.  Miscellaneous  tables  and  short  computations  ?  % 

The  percentage  at  the  end  of  each  line 
shows  approximately  the  amount  which  is 
already  accomplished.  By  very  careful 
methods  of  checking  endeavor  is  made  to 
avoid  numerical  incorrectness,  and  though 
the  work  is  being  pushed  with  all  energy 

*  Nine  volumes  published  by  IJttrow  at  Vienna, 
1845-49. 


possible,  it  is  not  being  done  in  haste  at  the 
expense  of  accuracy. 

It  is  a  pleasure  to  record  the  zeal  with 
which  co-operation  has  been  secured  along 
several  lines  not  strictly  included  in  the 
direct  operation  of  newly  reducing  Piazzi^s 
observations,  though  vitally  connected  there- 
with. A  re-observation  of  all  Piazzi's  stars 
for  especial  use  in  determining  their  proper 
motions  has  been  undertaken  (and  is  already 
far  on  its  way  towards  completion)  by  Pro- 
fessor J.  G.  Porter  of  the  Cincinnati  Obser- 
vatory and  Professor  R.  H.  Tucker  of  tlie 
Lick  Observatory.  Miss  Flora  E.  Harp- 
ham  and  Professor  Susan  J.  Cunningham 
are  performing  all  the  labor  of  compiling 
the  star  positions  from  other  catalogues 
for  deduction  of  proper  motions.  Others 
are  doing  other  useful  parts  of  the  reduc- 
tions and  checkings. 

So  long  ago  as  1866,  when  writing  the 
preface  to  his  own  reduction  of  D'Agelet's 
observations,  Dr.  B.  A.  Gould  made  the  fol- 
lowing statement : 

**  In  addition  to  the  motives  already  mentioned  as 
having  prompted  me  to  undertake  this  reduction  and 
catalogue,  an  especial  incentive  was  found  in  the  ex- 
perience which  it  would  afford  and  make  available 
for  a  much  more  extended  work  which  has  long  been 
a  cherished  project,  a  reoomputation  of  Piazzi's  ob- 
servations and  the  formation  from  them  of  a  new 
catalogue.  This  is  an  enterprise  far  too  extensive 
for  the  powers  of  a  private  individual,  but  I  look  for- 
ward with  much  hopefulness  to  the  possibility  of  ob- 
taining the  requisite  means  at  some  future  time  .  .  . 
No  astronomical  labor  promises  richer  usefulness  than 
this ;  and  if  the  great  work  of  reducing  anew  the 
observations  of  Bradley  be  carried  out  by  a  combina- 
tion of  the  astronomers  of  Hurope,  as  is  now  proposed, 
nothing  seems  more  appropriate  for  the  astronomers 
of  the  New  World  than  to  render  a  similar  service  by 
a  new  reduction  of  the  Sloria  Celeste.^ ^ 

This  statement  is  even  more  true  now 
than  when  first  written.  Not  alone  have 
the  observations  of  Bradley  been  newly 
reduced  by  Professor  Arthur  Auwers  and 
published  twelve  years  ago,  but  a  new  re- 
duction of   Mayer's    catalogue  was    pub- 
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lished  by  the  same  eminent  authority  in 
1894.  A  new  reduction  of  Taylor's  11,015 
stars  is  expected  soon  to  appear  from  the 
Nautical  Almanac  Office  of  England.  Thus 
the  most  important  old  catalogue  which 
needs  to  be  newly  reduced  is  Piazzi's :  and 
the  object  of  my  remarks  has  been  to  show 
that  at  the  present  moment  a  vast  amount 
of  the  work  incident  thereto  w  already 
accomplished.  Thanks  to  the  generosity  of 
Miss  Catharine  W.  Bruce,  of  New  York  City, 
financial  assistance  was  rendered  for  the 
employment  of  computers  between  June, 
1898,  and  January,  1900,  whereby  much  of 
this  result  was  attained.  But  now  the  pos- 
sibility of  its  completion  rests  not  so  much 
in  the  faithful  persistence  of  those  engaged 
in  the  computations  as  in  the  additional 
generosity  of  other  patrons  of  astronomy, 
and  in  the  continued  encouragement  which 
so  many  Observatories  and  individual  as- 
tronomers have  thus  far  seen  fit  to  so  kindly 

bestow. 

Herman  S.  Davis. 
Washington,  D.  C. 


SCIENTIFIC  BOOKS. 
Scientific  Papers,     By  John  William  Strutt, 
Baron    Rayleigh,    D.Sc,     F.R.S.     Vol.    I., 
1869-1881.     Cambridge    at    the    University 
Press.    1899.    Quarto,  pp.  i-xv.,  1-562.   New 
York,  The  Macmillau  Co.     Price  $5.00. 
la  endeavoring  to  review  this  first  volume 
(1869-1881)  of  the  researches  of  an  author  like 
Lord  Rayleigh,  who  has  contributed  fundament- 
ally to  whatever  he  has  undertaken,  and  who 
speaks  authoritatively  on  almost  every  topic  in 
physics ;  in  whose  work,  in  other  words,  both 
the  quality  and  the  quantity  are  in  evidence,  it 
would  be  rash  to  attempt  to  give  more  than  an 
outline  of  the  contents.     The  papers  moreover, 
are  in  general  too  severely  difficult  to  be  read 
as  a  whole,  and  there  are  no  figures  or  diagrams 
(or  almost  none)  to  assist  the  imagination,  no 
italics  to   stimulate  curiosity.      Many   of  the 
papers  are  theorems  in  pure  mathematics,  but 
in  few  cases  (contributions  to  the  mathematical 
tripos  examinations,  for  instance)  is  the  mathe- 


matical story  left  unadorned  b^'  the  moral  of  an 
application.  Lord  Rayleigh  is  pre-eminently  a 
physicist,  and  mathematics  with  him  is  good 
means  to  a  better  end. 

The  book  opens  (1869)  with  papers  on  the 
applications  of  dynamics  to  electro-magnetic 
phenomena,  showing  the  infiuence  of  the  in- 
spiration of  Maxwell  and  worked  out  along 
Maxwell's  lines.  Thus  the  analogy  between 
the  decomposition  of  water,  produced  or  not 
produced  according  as  the  circuit  of  a  DanielPs 
cell  (alternately  made  through  a  shunt  and 
broken  through  the  electrolyte)  contains  a  coil 
or  not,  and  the  action  of  an  hydraulic  ram,  the 
analogy  between  the  spark  and  the  rupture  of 
the  pipe,  etc.,  are  all  in  the  spirit  of  an  accentu- 
ation of  Maxwell's  conception  of  electric  inertia, 
long  before  Lodge  had  popularized  that  doc- 
trine. The  investigation  leads  to  a  considera- 
tion of  circuits  containing  self  induction  and 
capacity,  and  is  carried  through  two  long  papers 
largely  experimental  in  character  and  similar 
to  Henry's  researches  on  the  magnetization  pro- 
duced by  oscillatory  currents. 

Then  follow  two  papers  on  acoustics  begin- 
ning a  subject  destined  to  culminate  in  1877  in 
the  well  known  work  on  sound,  which  like  de 
St.  Yenant's  elastics,  has  remained  without  a 
compeer.  The  shorter  paper  completes  Sond- 
hauss's  theory  on  the  influence  of  the  size  and 
the  form  of  flasks  on  the  sounds  produced 
when  a  current  of  air  is  blown  across  their 
mouths,  with  the  aid  of  Helmholtz's  famous 
research  on  the  vibration  of  open  organ  pipes. 
The  longer  is  the  great  paper  on  the  theory  of 
resonance,  published  in  three  parts  in  the 
Philosophical  Transactions  of  1870.  Rayleigh 
here  also  begins  with  Helmholtz's  results  for 
*  Hohlraume,'  using  a  parallel  but  thoroughly 
different  mathematical  treatment.  Part  I. 
contains  the  general  dynamics  for  resonators  of 
small  dimensions  compared  with  wave  length, 
and  communicating  with  the  air  by  any  num- 
ber of  holes  or  necks,  usually  along  an  infinite 
plane,  and  a  final  application  to  the  open  organ 
pipe  is  sketched  out.  Part  II.  is  devoted  to 
the  special  problems  relating  to  necks,  etc., 
suggested  in  Part  I.  The  neck  is  here  consid- 
ered relative  to  its  ^  resistance'  to  vibration, 
and  the  pertinent  electrical  analog}'  is  used 
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throughout  the  discussion.  In  part  III.  the 
theoretical  deductions  are  verified  by  experi- 
ment for  such  cases  as  admit  of  accurate  numer- 
ical computation.  Much  of  this  theory  is  em- 
bodied in  the  second  volume  of  '  Sound'  (16th 
Chapter). 

After  this  Lord  Bayleigh's  mind  seems  to 
have  been  intensely  attracted  by  optical  phe- 
nomena, and  we  find  first  a  critical  examination 
of  Verde  t's  dififraction  theory  of  the  solar  corona, 
followed  by  a  long  experimental  paper  confirm- 
atory of  Maxwell's  theory  of  color  perception. 
The  experiments  aim  at  establishing  the  linear 
equation  between  any  four  colors  with  a  higher 
degree  of  accuracy.  They  are  made  with 
Maxwell's  educationally  now  very  familiar 
color  wheel.  In  1871  came  the  two  papers 
dealing  with  the  dynamics  of  the  blue  sky, 
perhaps  the  most  famous  of  Lord  Bayleigh's 
theoretical  researches.  It  is  needless  to  refer 
to  thei^  at  length  here,  since  an  easily  intelligi- 
ble presentation  is  given  in  Preston's  theory  of 
light  (Art.  162).  If  the  long  waves  are  ab- 
sorbed on  transmission  and  the  short  waves 
scattered,  the  blue  color  of  the  sky  is  naturally 
a  manifestation  of  the  surviving  mean  wave 
lengths.  Clausius;  it  appears,  had  previously 
developed  an  interferential  theory  to  account 
for  the  same  phenomenon  at  considerable  length, 
but  had  subsequently  rejected  it  chiefly  because 
in  the  case  of  particles  small  in  all  their  dimen- 
sions as  compared  with  the  wave  length  of  light 
the  ordinary  laws  of  reflection  no  longer  hold 
and  an  independent  investigation  is  imperative. 
Without  being  aware  of  these  misgivings,  Bay- 
leigh  took  up  and  completed  the  subject  from 
the  point  where  Clausius  *  left  it.  The  former 
has  frequently  recurred  to  the  same  investiga- 
tion, showing  in  a  recent  paper,  for  instance, 

*  To  me  it  seems  probable  that  these  researches  of 
Olansins  may  be  resnsoitated  in  relation  to  the  colors 
of  clondy  condensation.  As  seen  in  the  color  tube  by 
transmitted  light,  the  yellows,  oranges,  browns,  of 
the  first  order,  ending  eventually  in  opaque  are  nn- 
donbtedly  Kajlei^h's  colors.  The  jet  in  reflected 
light  is  bluish.  Beyond  this,  with  increasing  size 
of  particles,  the  transmitted  colors  are  violet,  blue, 
green,  yellowish,  purple,  etc.,  following  Newton^s 
color  series,  and  to  these,  it  would  seem,  that 
Clausius's  investigations  are  applicable.  I  shall  re- 
turn to  this  interesting  subject  elsewhere. 


that  scattering  may  even  be  promoted  by  the 
molecules  of  air  themselves. 

Of  the  two  optical  papers  which  follow,  the 
first,  a  theory  of  double  refraction  based  on  the 
hypothesis  of  difiference  of  molecular  inertia  in 
difierent  directions  (given  for  instance  by  the 
case  of  a  disc  vibrating  in  a  resisting  fluid), 
seems  to  have  been  disproved  shortly  after  in 
experiments  of  Stokes's.  The  other  is  an  elabo- 
rate contribution  to  Fresnel's  fundamental  in- 
vestigation on  the  intensity  of  light  reflected 
from  transparent  media.  Fresnel's  expressions 
have  been  remarkably  suggestive,  and  they  are 
approximately  true.  The  method  by  which  the 
tangent  formula  is  derived,  however,  is  not 
rigorous,  and  he  was  of  course  unaware  of 
Jamin's  discovery  of  the  change  of  phase  which 
accompanies  reflection.  Green's,  Cauchy's, 
MacCullagh's,  Neumann's,  and  Lorentz^s  theo- 
ries are  successively  examined,  but  the  nature  of 
the  correction  (Fresnel's  result  predicts  extinc- 
tion at  the  angle  of  polarization),  or  a  derivation 
which  shall  satisfactorily  dispose  of  the  longi- 
tudinal wave  is  not  ascertained.  All  this  re- 
calls Lord  Kelvin's  Baltimore  lectures.  A  sub- 
sequent paper  on  the  reflection  of  light  from 
opaque  matter  is  much  along  the  same  lines, 
being  critical  rather  than  constructive.  It  is 
curious  that  a  man  of  Bayleigh's  genius  instead 
of  wrestling  with  these  abstruse  elastic  theories 
did  not  make  an  entirely  new  departure  from 
the  basis  of  the  electromagnetic  theory*  of 
light,  as  did  afterwards  Helmholtz  in  his  famous 
paper  on  dispersion. 

At  about  this  time  the  reproduction  of  diffrac- 
tion gratings  by  photography,  a  fascinating  sub- 
ject engaged  Lord  Bayleigh's  attention,  and  as 
in  most  of  his  work,  grew  eventually  into  an 
extended  treatment  of  the  degree  of  perfection 
attainable  in  gratings.  Transparent  gratings  of 
Nobert,  with  3000-6000  lines  to  the  inch  were 
found  directly  reproducible  when  used  as  nega- 
tives, and  the  copies  proved  nearly  equal  in 
quality  to  the  original,  showing  for  instance, 
the  nickel  line  between  the  D's.  Gelatine 
reproductions  (obtained  by  the  photolitho- 
graphic process  with  chromate  of  potassium) 

*  Although  Maxwell's  electricity  was  not  completed 
until  1873,  one  would  suppose  that  the  cou tents 
could  not  be  quite  unknown  to  Hayleigh. 
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surpassing  the  Nobert  plate  in  brilliance  also 
succeeded.  Since  to  resolve  the  D  lines  the 
distance  between  the  rulings  must  be  true  to 
1/1000,  this  performance  seems  incredible.  Yet 
Bayleigh  anticipates  no  limit  to  his  method  up 
to  10,000  lines  to  the  inch.  Copies  of  similar 
gratings  made  in  accordance  with  Rayleigh's 
directions  are  found  in  most  of  our  laboratories. 
They  have  not  held  their  own  owing  to  the 
enormous  stride  forward  in  diffraction  spectro- 
scopy due  to  the  invention  of  Rowland's  con- 
cave grating.  Connected  with  these  papers  is 
one  on  the  diffraction  of  object  glasses  in  tel- 
escopes, in  which  the  advantage  of  a  central 
stop  to  cut  off  superfluous  light  without  destroy- 
ing the  definition  is  succinctly  laid  down. 

Of  Lord  Rayleigh's  highly  important  contribu- 
tions to  mathematical  literature  made  at  about 
this  time,  bare  mention  only  is  possible  here. 
A  paper  on  some  general  theorems  relating  to 
vibrations  deals  with  great  breadth  of  method 
with  the  reciprocal  character  of  forces  and  mo- 
tions of  any  two  types.  To  quote  an  illu^ra- 
tive  example  :  If  A  and  B  are  two  points  of  a 
stretched  string,  a  periodic  transverse  force  at 
A  produces  the  same  vibration  at  B  as  would 
have  ensued  at  A  for  a  force  acting  at  B. 
Another  paper  treats  of  the  numerical  calcula- 
tion of  fluctuating  functions  (Bessel  functions, 
for  instance,  though  the  method  has  broader 
scope)  when  the  usual  expansions  in  series  fail. 
Again  the  reciprocal  properties  of  systems 
capable  of  vibrating  about  a  position  of  equi- 
librium, is  accentuated  in  a  further  paper  put 
in  form  of  a  statical  theorem.  Of  these  power- 
ful theorems  (together  with  a  parallel  theorem 
of  Helmholtz)  Rayleigh  frequently  makes  effec- 
tive use,  and  reference  to  them  occurs  in  other 
parts  of  tlie  volume,  either  in  relation  to  sound 
or  to  light.  Finally,  the  proof  of  Thomson's 
theorem,  that  if  a  material  system  start  from 
rest  under  the  action  of  given  impulses,  the 
energy  of  the  actual  motion  exceeds  that  of 
any  other  which  the  sj^stem  might  have  been 
guided  to  take  under  the  operation  of  con- 
straints, etc.,  is  recast  in  such  a  way  as  to  sug- 
gest important  corollaries. 

Two  papers  on  thermodynamics  now  appear. 

It  is  Rayleigh's  idea  to  utilize  the  fall  of  tem- 
perature between  the  furnace  and  the  boiler  as 


well  as  that  between  boiler  and  condenser  by 
supplementing  the  steam  engine  with  an  auxil- 
iary oil  engine,  and  the  development  leads  to 
a  discussion  of  the  doctrine  of  dissipation. 
Again  the  case  where  work  may  be  gained  by 
mixing  gases,  as  for  instance  when  hydrogen 
diffuses  into  air  through  a  porous  plug,  is  sub- 
jected to  computation,  by  finding  the  work 
needed  to  separate  a  mixture.  The  line  of 
reasoning  adopted  by  Lord  Rayleigh  in  this 
paper  reminds  one  of  the  fundamental  research 
of  van't  Hoff,  though  it  breaks  off  with  the 
isolated  case  under  discussion.  The  interesting 
result  is  formulated  that  relatively  more  work 
is  needed  when  the  ingredient  to  be  separated 
is  present  in  small  quantity. 

At  this  point  we  come  upon  a  series  of  dis- 
tinctively hydrodynamic  researches,  beginning 
with  a  paper  on  gravitational  waves.  The 
case  of  the  long  wave  in  shallow  water  was 
solved  by  Lagrange,  who  showed  that  its  ve- 
locity is  identical  with  that  of  a  heavy  body 
falling  half  the  depth  of  the  canal.  If  the 
water  itself  moves  with  an  opposed  velocity, 
the  wave  form  is  of  the  steady  type  often  ob- 
served in  gutters  conveying  water.  After  en- 
larging the  theory  of  long  waves,  Rayleigh  ap- 
plies it  to  find  the  effect  on  a  stream  of  a  con- 
traction or  a  widening  of  the  channel,  to  the 
case  of  the  solitary  wave  (for  which  he  finds  a 
theoretical  explanation  agreeing  with  Scott 
RussePs  observations.  The  solitary  wave  when 
positive,  i.  «.,  an  elevation,  has  considerable 
permanence.  The  negative  wave  on  the  con- 
trary soon  breaks  up),  to  periodic  water  waves 
and  to  the  oscillations  of  water  in  a  cylindrical 
vessel. 

This  research  is  followed  shortly  after  by  an 
investigation  of  the  resistance  of  fluids.  Helm- 
holtz had  previously  pointed  out  that  finite 
slipping  was  left  out  of  account  on  ordinary 
hydrodynamics.  Rayleigh  is  induced  to  re- 
open the  subject  with  the  ulterior  object  of 
formulating  the  resistance  encountered  by  a 
solid  body  floating  in  a  stream.  In  the  case 
of  a  plate  it  appears  that  the  resistance  to 
broadwise  motion  can  be  increased  enormously 
by  the  superposition  of  an  edgewise  motion, 
a  result  of  great  value  in  aerial  navigation. 
It    recalls    the    striking    results   obtained  by 
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Langley   in   the   same   direction.      In  a   far- 
ther paper  the  theory  of  the  vena  eontraeta 
and  of  colliding  jets  is  subjected  to  analysis,  in 
which  (folIowiDg  Maxwell)  the  inferences  are 
drawn  directly  from  the  principle  of  the  con- 
servation of  linear  momentum.     To  jbhe  ques- 
tion of  jets,  Rayleigh  returns  in   succeeding 
papers.     In  the  first  of  these  the  conditions  of 
instability  are  discussed,  both  for  capillary  or 
statical    instability,    and    for    dynamic   insta- 
bility, such  as  occurs,  for  instance,  in  waves  or 
surface  of  water  under  the  influence  of  the 
wind.     The  other  paper  examines  the  capil- 
lary phenomena  observed  in  jets  issuing  from 
an  orifice  which  is   not  circular,  but  elliptic, 
triangular,  etc.     Apart  from  form,  the  wave 
lengths  of  the  issuing  stream  have  a  close  rela- 
tion to  the  square  root  of  pressure.    Disposing  of 
this  case,  Rayleigh  then  passes  to  the  dismem- 
berment of  the  circular  jet  into  drops,  or  of  an 
oblique  jet  into  sheathes,  using  the  experimen- 
tal (shadow)  method  of  Bufif.     A  curious  result 
of  the  analysis  may  be  mentioned,  viz,  that 
the  radius  of  the  sphere  which  vibrates  capil- 
larly  in  seconds  is  about  one  inch.     Rayleigh' s 
more  recent  work  with  jets  and  ripples  is  not 
included    in    this    volume,    but    interspersed 
among  other  hydrodynamic  researches  is  the 
fascinating  and  well-known  paper  on  the  influ- 
ence of  electricity  on  colliding  water  drops, 
proving  that  whereas  un electrified  drops  re- 
bound on  collision,  electrified  drops  coalesce. 
The  conclusions  are  made  more  striking  by  the 
examination  of  paired  jets,  and  an  important 
inference  is  drawn  relative  to  the  growth  of 
rain-drops  stimulated  by  thunder  storms.      A 
further  paper  on  the  instability  of  fluid  motions 
(the  preceding  cases  being  chiefly  pf  interest  in 
their  relation  to  sensitive  flames  and  smoke 
jets)  reopens  the  whole  question,  obviating  the 
preceding  hypothesis  of  discontinuous  fluid  mo- 
tion and  admitting  only  such  gradual  changes 
of  velocity  as  must  inevitably  occur  in  viscous 
liquids.     A  final  paper  is  devoted  to  progres- 
sive waves,  treating  the  case  frequently  ob- 
served that  the  group  velocity  of  waves  ad- 
vancing into  still  water  is  often    below  the 
velocity   of  the  constituent    members  of  the 
group.     The    investigations    are  largely   em- 
bodied in  *  Sound.'     They  are  referred  to  the 


case  of  two  infinite  wave  trains  of  the  same 
amplitude  and  nearly  the  same  wave-length, 
superposed. 

Meanwhile  Lord  Rayleigh  has  not  lost  inter- 
est in  acoustical  subjects.  In  a  paper  on  our 
perception  of  the  direction  of  a  source  of  sound 
there  occurs  a  humorous  passage  which  is  rare 
in  his  writings.  *  *  The  efficient  action  of  a  lens' ' 
(for  the  purpose  in  question)  **  depends  on  its 
diameter  being  at  least  many  times  greater  than 
the  wave-length  of  light,  and  for  the  purposes 
of  sight  there  is  no  difficulty  in  satisfying  the 
requirement.  The  wave-length  of  the  rays  by 
which  we  see  is  not  much  more  than  a  ten- 
thousandth  part  of  the  diameter  of  the  pupil  of 
the  eye.  *  *  *  The  waves  of  sound  issuing 
from  a  man's  mouth  are  about  eight  feet  long, 
whereas  the  diameter  of  the  passage  of  the  ear 
is  quite  small,  and  could  not  well  have  been 
made  a  large  multiple  of  eight  feet."  Usually 
the  imputation  of  ears  longer  than  8  inches  is 
regarded  sufficiently  undignified  to  be  resented. 

A  similar  paper  with  acoustical  observations 
relating  to  binaural  audition,  reflection  and  in- 
terference of  sound,  pitch,  etc.,  follows.  Ray- 
leigh then  contributes  to  the  few  data  then 
known  of  the  amplitude^  of  the  audible  sound 
wave,  by  computing  it  roughly  from  the  energy 
needed  to  blow  a  whistle  and  the  distance 
of  audibility,  using  a  straightforward  method 
which,  like  many  others  in  the  volume  ought 
to  find  its  way  into  our  text-books.  He  finds 
the  observed  amplitude  to  have  been  of  the 
order  of  1/10'  centim.,  but  believes  the  l/40th 
part  of  it  to  be  audible  under  favorable  con- 
ditions. A  paper  on  absolute  pitch  is  con- 
cerned with  the  discrepancy  observed  between 
Konig's  and  Apunn's  tonometers,  which  Ray- 
leigh attributes  to  the  mutual  infiuence  of 
simultaneously  sounding  reeds.  He  proposes 
a  tuning  fork  clock  method  of  his  own.  Another 
paper  relating  to  Mayer's  phenomenon  of 
acoustic  repulsion  shows  the  pressure  within 
a  resonator  to  be  in  excess  of  atmospheric  pres- 
sure, which  is  equivalent  to  a  force  at  the 
mouth  of  the  resonator  directed  normally  in- 
ward.    Then  comes  an  original  explanation  of 

*  With  the  invention  of  Professor  Webster's  inter- 
ferential apparatus  this  dearth  has  already  become 
fraitfnl. 
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the  effect  of  external  influences  in  modifying 
vibrations,  the  former  being  grouped  into  such 
influences  as  modify  pitch  and  those  which  en- 
courage or  discourage  vibration.     Thus  in  the 
latter  case,  an  impulse  would  have  to  actuate  a 
pendulum  while  passing  through  its  position  of 
equilibrium  ;  in  the  first  case  the  impulse  must 
be  applied  at  either  elongation.     The  principle 
is  illustrated  in  its  bearing  on  the  sounds  fre- 
quently obtained  in  glassblowing,  on  the  chem- 
ical harmonica,  and  on  other  similarly  subtle 
methods  of  sound  production.     A  second  paper 
on  absolute  pitch  accentuates  the  fact  that  two 
equations  are  given  when  the  frequency -ratio 
and  number  of  beats  per  second  of  two  notes  of 
a  selected  interval  are  given  from  which  the 
absolute  pit<5h  of  both  may  be  computed.     The 
inferences  are    tested  with    modifications  by 
aid  of  the  common  harmonium.     A  new  series 
of  acoustic  experiments  deals  with  the  produc- 
tion of  pure  tones  from  sounding  flames  on 
suitably  modifying  the  resonator,  with  Savart's 
region  of  silence  on  reflection,  with  sensitive 
flames  (which  seem  to  fascinate  Rayleigh  as 
they  did  Tyndall  and  by  which  the  remarkable 
investigations  on  jets  above  referred  to  were 
suggested),  etc.     Among  the  results  we  find 
that  sensitive  flames  are  excited  at  loops  and 
not  at  nodes,  that  Rijke's  notes  (produced  by 
heated  gauze  on  cooling  in  a  pipe)  can  be  raised 
to  an  intensity  sufficient  to  shake  a    room. 
Experiments  are  given  on  the  eflect  of  a  barrier 
in  promoting    interference    between   the  two 
halves  of  an  organ  pipe.     In  an  ingenious  ex- 
periment in  which  the  chimney  is  made  avail- 
able as  a  source  of  draft,  it  is  shown  that  the 
vibrations  of  the  strings  of  an  iEolian  harp  are 
at  right  angles  to  the  direction  of  the  wind. 
A   final  series  of  acoustic  observations  begins 
with  the  full  discussion  of  Mayer^s  well-known 
experiment    on    intermittent    sounds.     After 
showing  a  new  form  of  siren,  an  experiment  is 
described  for  obtaining  the  interferential  sound 
shadow  of  a  circular  disc,  an  analogue  of  the 
optical  experiment.     The  last  acoustical  paper 
included  is  an  explanation  of  the  photophone. 
The  remaining  papers  of    the  volume   are 
largely  devoted  to  optics.     We  notice  in  par- 
ticular a  long  and   frequently   quoted   paper 
(1879-80)  on  the  resolving  power  of  telescopes 


with  especial  reference  to  spectroscopy.*  Start- 
ing from  the  deductions  of  Airy,  Yerdet  and 
others,  Bayleigh  computes  the  visibility  curves 
for  single  and  double  lines,  single  and  variously 
doubled  slits.  In  an  examination  of  the  pris- 
matic spectroscope  it  appears  that  the  resolving 
power  for  a  given  glass  is  proportional  to  the 
total  thickness  traversed  without  regard  to  the 
number,  angles  or  settings  of  the  prisms.  The 
aberration  errors  and  the  degree  of  accuracy 
required  in  the  surfaces  are  abstrusely  treated 
in  detail  and  a  final  paragraph  is  devoted  to 
the  designing  of  the  spectroscope.  A  subse- 
quent theoretical  paper  deals  with  reflection 
when  the  transition  at  the  boundary  of  two 
media  is  gradual  and  not  abrupt  as  usually 
assumed  by  the  great  opticians  (Fresnel,  Green, 
Cauchy  and  others).  Passing  this  and  an  ex- 
perimental method  (grating)  of  measuring  the 
resolving  power  of  telescopes,  as  well  as  another 
on  the  definition  of  images  formed  without 
lenses,  we  come  to  Eayleigh's  first  considerable 
papers  (1881)  on  the  electromagnetic  theory  of 
light.  It  would  appear  from  this  that  Bayleigh 
like  Kelvin  was  late  in  his  acceptance  of  Max- 
well's optics,  certainly  a  regrettable  circum- 
stance by  which  the  advance  of  science  was 
retarded.  It  is  the  object  of  the  present  long 
investigation,  to  find  an  electromagnetic  baas 
for  Fresnel' s  optics,  particularly  in  relation  to 
reflection  and  to  double  refraction.  In  differ- 
ent ways  Hemholtz,  Lorentz,  J.  J.  Thomson 
and  others  have  all  worked  successfully  at  this 
problem.  It  is  well  known  that  to  explain 
double  refraction  Fresnel  postulated  differ- 
ences of  rigidity  of  the  ether  in  dififerent  direc- 
tions ;  to  explain  reflection  such  a  change  of 
rigidity  in  passing  from  one  medium  to  another 
is  precluded.  Neumann  and  MacCuUagh  have 
endeavored  to  obviate  the  inconsistency  by 
replacing  differences  of  rigidity  by  differences 
of  density,  but  the  elastic  theory  resulting  is 
none  the  less  imperfect.  The  electromagnetic 
theory  of  light  based  on  radically  different  laws 
avoids  these  discrepancies  at  the  outset.  Natur- 
ally in  Eayleigh's  work  the  scattering  reflection 
of  moats  is  particularly  considered  as  a  test  of 

*  In  America,  as  vre  know,  similar  work  has  been 
remarkably  promoted  by  the  researches  of  Professor 
Michelson. 
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the  equations  deduced.  In  a  following  paper 
discussing  Young  and  Forbes'  experiments  in 
which  the  velocity  of  violet  light  apparently 
exceeds  the  velocity  of  red  light  by  1.8  per 
cent. ,  Bayleigh  again  accentuates  the  difference 
between  the  group  velocity  and  the  individual 
velocity  of  waves.  The  last  optical  paper  in 
the  volume  reopens  the  question  relative  to  the 
production  of  a  truly  compound  yellow  made 
of  red  and  green,  and  treats  other  questions  of 
similar  psychological  interest.  The  concluding 
paper  of  the  book  is  an  investigation  in  pure 
elastics,  dealing  with  the  infinitesimal  bending 
of  surfaces  of  revolution,  with  particular  refer- 
ence to  the  theory  of  bells. 

I  am  of  course  well  aware  that  the  account 
which  I  have  endeavored  to  give  of  this  great 
book  is  altogether  inadequate ;  but  with  such 
an  exuberance  of  material,  and  so  much  of  it 
expressed  either  in  untractable  equations  or  in 
a  style  admitting  of  expansion  only,  all  at- 
tempts are  foredoomed.  Besides  the  larger 
papers  which  I  have  mentioned,  there  is  a  be- 
wildering array  of  smaller  articles,  sententious 
criticisms  or  suggestions  mathematical  or  not, 
theorems,  special  solutions,  computations,  etc. 
Some  of  Lord  Rayleigh's  most  helpful  services 
to  science  are  to  be  found  in  these  current  notes 
and  as  a  rule  they  are  hard  to  find.  For  this 
reason  the  present  complete  republication  of 
his  works  is  additionally  to  be  welcomed. 

Rayleigh's  style  is  exquisitely  terse.  Even 
those  papers  which  are  free  from  mathemat- 
ics are  not  easy  reading.  The  endeavor  to 
make  a  clear  statement  more  intelligible  is 
rarely  thought  worth  while.  The  greater  num- 
ber of  papers  are  short.  The  average  7  pages 
each  (78  papers  in  the  562  pages  of  this  first 
volume).  Withal  it  is  a  book  to  which  one 
may  come  for  fundamental  originality,  but  one 
must  expect  to  pay  for  the  privilege.  It  is 
pleasant  to  note  that  Rayleigh  cheerfully  gives 
credit  to  the  labors  of  others  and  not  only  to 
those  of  his  own  nation.  But  however  genial 
his  criticism  it  is  none  the  less  keen.  Errors 
are  virtually  dismembered  with  a  few  deft 
strokes,  and  the  incident  passes  before  there  is 
time  to  cry  for  mercy.  On  the  whole  a  wise 
man  will  think  twice  before  he  disagrees  with 
the  author  of  these  '  Scientific  Papers.' 


Lord  Rayleigh  is  not  quite  as  radical  as  some 
of  the  other  English  mathematicians  in  eschew- 
ing formulated  mathematics  as  far  as  possible, 
a  method  which  those  of  us  who  do  not  aspire 
to  become  too  mathematical  for  mathematics, 
cannot  bub  regret — at  least  when  we  have 
practical  occasions  for  following  the  argument. 
There  is  moreover  something  amusing  about 
this  fashion  of  verbally  treating  abstruse  mathe- 
matical doctrine.  Our  host,  as  it  were,  re- 
ceives us  at  his  ease,  quite  unarmed,  and  dis- 
cusses the  most  delicate  matters  with  complete 
nonchalance.  But  nobody  is  deceived.  One 
may  be  quite  sure  that  a  strong  man,  armed 
cap-5.-pie,  is  hidden  away  somewhere  in  the 
closet.  When  mathematics  becomes  verbal  one 
feels  that  she  is  speaking  a  foreign  tongue  and 
that  something  is  actually  being  translated. 
The  original  would  be  far  preferable. 

On  closing  the  book  one  can  not  but  wonder 
how  much  talk  could  be  made  out  of  a  single 
page  of  it ;  or  perhaps  more  gfaciously,  how 
immensely  science  would  be  benefited  if  the 
bulk  of  what  is  now  rampant  were  to  shrink  to 
the  standard  of  Lord  Rayleigh' s  text. 

Carl  Barus. 
Brown  University, 

Providence,  R.  I. 

System  der  Bakierien.     By  Professor  W.  Mi- 
GULA.      Handbuch   der   Morphologic,    Ent- 
wickelungsgeschichte    und    Systematik    der 
Bakterien^     Bd.    II.     Specielle    Systematik 
der  Bakterien.     Jena,  Gustav  Fischer.     1900. 
Pp.  1068,  pi.  18,  figs.  35. 
The  working  bacteriologist  has  long  been  in 
need  of  some  treatise  that  would  enable  him  to 
trace  to  the  original  description  at  least  a  fair 
proportion  of  the  *  species'  and  *  varieties'  that 
he  finds  referred  to  in  the  literature  of  the  day. 
It  is  one  of  the  great  stumbling-blocks  in  bac- 
teriology that  a  bewildering  multiplication  of 
names  and  synonyms  has  taken  place  during 
the  last  decade  and  has  had  its  natural  result 
in  an  almost  hopeless  confusion  of  bacteriolog- 
ical classification  and  nomenclature. 

The  great  task  essayed  by  Professor  Migula 
may  well  command  respect  and  admiration. 
Not  only  is  enormous  mechanical  labor  in- 
volved in  the  extracting  and  collecting  of  1200 
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descriptions  of  bacterial  species  from  many 
widely  scattered  books  and  special  monographs, 
but  the  orderly  arrangement  of  these  descrip- 
tions, many  of  them  imperfect  and  fragmen- 
tary, is  a  labor  calculated  to  daunt  any  but 
Teutonic  patience.  That  the  task  has  been  ac- 
complished in  such  a  satisfactory  fashion  by 
Professor  Migula  is  matter  for  general  congrat- 
ulation. 

There  doubtless  exist  differences  of  opinion 
among  bacteriologists  as  to  how  far  systematists 
should  carry  out  the  process  of  welding  to- 
gether descriptions  of  species.  There  can  be 
no  question  that  many  of  the  ^  species'  now 
masquerading  under  difierent  titles  are  in 
reality  identical  and  should  be  grouped  under 
one  name.  On  the  other  hand,  it  is  equally 
true  that  forms  now  classed  as  *  varieties'  are 
actually  distinct  and  may  be  shown  by  future 
investigators  to  be  widely  separated.  Two 
opposite  tendencies  are  plainly  visible  among 
bacteriologists  concerned  in  work  of  this  char- 
acter— and  all  bacteriologists  are  sooner  or 
later  brought  face  to  face  with  the  question  of 
the  *  identity'  of  the  forms  with  which  they 
are  working:  the  tendency  to  magnify  phys- 
iological differences  and  erect  into  new  species 
or  varieties  those  forms  showing  even  slight 
divergence,  and  the  tendency  to  ignore  minor 
physiological  characters  and  to  include  closely 
allied  organisms  under  one  species  or  group- 
name.  Much  more  detailed  study  of  the  nat- 
ural varieties  of  bacteria  and  of  their  plasticity 
under  artificial  conditions  is  necessary,  how- 
ever, before  the  true  path  can  be  surely  deter- 
mined. 

The  course  pursued  by  Professor  Migula  in 
this  matter  is  likely  to  command  general  ap- 
proval. It  will  probably  be  more  useful  at  the 
present  stage  of  our  knowledge  to  possess  a 
convenient  and  accurate  record  of  all  descrip- 
tions by  all  writers  than  to  have  an  elaborate 
tabulation  that  has  been  subjected  to  too  much 
revision  and  consolidation.  At  the  same  time 
it  may  be  questioned  whether  it  is  necessary  or 
advisable  to  include  in  a  work  of  the  highest 
standard,  descriptions  glaringly  imperfect  and 
defective,  so  imperfect  in  fact  that  identifica- 
tion and  evaluation  are  not  now  and  never  can 
be  possible.     The  pages  of  the  System  der  Bakter- 


ten  might  well  be  pruned  of  much  dead  and 
useless  material  of  this  nature. 

The  permanent  value  of  a  text  of  this  sort 
can  be  thoroughly  tested  only  by  continual 
practical  use,  and  it  would  be  a  work  of  super- 
erogation to  seek  for  the  minor  sins  of  omis- 
sion  and  commission  which  any  work  deal- 
ing with  bacterial  classification  must  at  present 
necessarily  contain.  One  regrettable,  but  per- 
haps pardonable  oversight  only  need  be  men- 
tioned. The  careful  descriptions  of  a  large 
number  of  water  bacteria  by  two  American 
bacteriologists,  Wright  (Memoirs  National 
Academy  of  Sciences,  YII.,  1895)  and  Ravenel 
(Memoirs  National  Academy  of  Sciences,  VIII., 
1896)  have  evidently  not  come  under  the  au- 
thor's notice.  Omissions  of  an  important  char- 
acter are,  however,  surprisingly  few  and  Pro- 
fessor Migula's  great  treatise  will  long  remain 
the  standard  work  in  systematic  bacteriology. 

Edwin  O.  Jordan. 


SCIENTIFIC  JOURNALS  AND  ABTICLES. 

Bird  Lore  for  April  opens  with  a  description 
of  *  A  New  Camera  for  Bird  Photographers,'  by 
the  designer,  John  Rowley.  *  Photographing  a 
Kobin '  is  described  by  A.  L.  Princehorn  and 

*  How  a  Marsh  •  Hawk  Grows '  is  told  by  P.  B. 
Peabody.  In  an  article  on  *  The  Egret  Hunters 
of  Venezuela,'   George  K.    Cherrie  shows  the 

*  egret  farms '  of  which  we  have  heard  are 
purely  mythical  and  that  the  gathering  of  shed 
egret  feathers  is  simply  an  incident  in  the  work 
of  the  plume  hunters.  Marion  E.  Hubbard  de- 
scribes *  Bird  Work  at  Wellesley  College '  and 
the  balance  of  the  number  is  given  over  to  notes, 
correspondence,  book  reviews  and  reports  of 
Audubon  Department.  The  editor  discusses 
the  amendment  to  the  law  designed  to  protect 
non-game  birds. 

The  Plant  World  for  March  begins  with  an 
amusing  article  on  'Popular  Ignorance  con- 
cerning Botany  and  Botanists,'  by  Aven  Nelson 
T.  H.  Kearney  discourses  *  Concerning  Saxi- 
frages.' A.  M.  Curtiss  tells  of  *The  Water 
Hyacinth  in  Florida.'  A.  Wetzstein  of  *The 
Velvet  Dogbane  in  Ohio,'  and  L.  H.  Pammel  of 

*  The  Twin-Leaf  {Jeffersonia  diphylla)  in  Iowa.' 
Under   '  Plant  Juices    and  their    Commercial 
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Values,'  Mrs.  Caroline  A.  Creevy  tells  of  tar, 
camphor,  manna,  opium  and  some  perfumes. 
In  the  supplement  devoted  to  the  '  Families  of 
Flowering  Plants,'  Charles  Louis  Pollard  dis- 
cusses the  orders  Pandanales,  Helohise  and 
Triuridales. 

The  Mathematical  Gazette^  the  organ  of  the 
English  Mathematical  Association,  will  in  future 
be  issued  six,  instead  of  three  times  a  year. 
The  Qazette  will  contain  articles  suggestive  of 
improvements  in  methods  of  teaching,  or  cover- 
ing ground  not  satisfactorily  treated  in  text- 
books, reviews  of  mathematical  books,  together 
with  shorter  notices  of  new  text- books,  ele- 
mentary mathematical  notes,  problems,  and 
other  matter  of  direct  interest  to  mathematical 
teachers. 

Erythea,  the  Italian  botanical  journal,  will  be 
discontinued  at  the  close  of  the  present  volume. 


SOCIETIES  AND  ACADEMIES. 
SECTION   OF  ANTHROPOLOGY   AND  PSYCHOLOGY. 

The  annual  meeting  was  held  on  the  evening 
of  Monday,  March  26th.  Professor  J.  McK. 
Cattell  was  elected  Chairman  for  the  ensuing 
year.  The  Secretary  of  last  year  was  continued 
in  office. 

Dr.  A.  L.  Jones  read  a  paper  on  *  The  Sym- 
bolic Character  of  Geometrical  Forms  as  a 
Principle  of  Explanation. '  Among  the  attempts 
to  explain  formal  heauty,  that  of  Lipps  in  his 
'  Raumasthetik  '  is  the  most  striking.  He  main- 
tains that  the  sesthetical  value  of  beautiful 
geometrical  forms  is  due  to  the  fact  that  they 
symbolize  the  activity  of  mechanical  forces 
working  themselves  out  freely  ;  that  we  sympa- 
thize with  the  forces  thus  represented  and  re- 
ceive pleasure  when  their  action  is  unhindered  ; 
that  the  forces  and  laws  of  their  action  are  not 
consciously  recognized,  hut  are  merely /e2<  or 
known  unconsciously.  His  explanation  involves 
some  questionable  metaphysics.  The  action  of 
mechanical  forces  is  no  douht  an  important  ele- 
ment in  many  beautiful  objects,  but  it  remains 
to  be  proved  that  it  is  sufficient  to  explain  all 
formal  beauty  in  objects. 

Dr.  R.  8.  Wood  worth  presented  a  paper  on 
'The  Fatigue  of  Voluntary  Movement.'  The 
fatigue  of  movement  may  be  studied  in  refer- 


ence to  the  loss  in  force,  in  accuracy,  or  in 
speed.  In  each  of  these  respects  experiments 
show  that  a  movement  may  be  continually  re- 
peated for  hundreds  and  even  thousands  of 
times  with  only  a  comparatively  slight  loss  of 
efficiency.  The  ergographic  curve  given  by 
Mosso  for  force  of  movement  is  to  be  absolutely 
abandoned  as  a  true  picture  of  the  curve  of 
fatigue.  This  fact  has  been  of  late  recognized 
in  some  able  articles  by  Treves,  working  in 
Mosso's  own  laboratory  ;  but  it  is  best  brought 
out  by  the  use  of  Cattell's  spring  ergograph. 
One  of  the  great  causes  of  fatigue  in  force  (and 
also  in  speed)  of  movement  is  the  failure  of  the 
muscles  to  relax  completely  between  successive 
contractions.  If  care  is  taken  to  secure  this 
relaxation,  1000-1500  maximal  ergographic 
contractions  can  be  made  with  a  loss  of  only  10 
per  cent,  of  the  initial  force.  From  the  slow- 
ness of  fatigue  of  various  modes  of  voluntary 
movement,  the  inference  follows  that  the  fatigue 
of  nerve  centers  is  not  rapid,  as  Mosso  and 
Lombard  have  supposed,  but  slow  in  progress. 
This  view  is  confirmed  by  tests  of  prolonged, 
hard  and  monotonous  work  of  a  mental  kind. 
The  quick  and  overmastering  fatigue  of  com- 
mon experience  is  not  so  much  actual  inability 
and  loss  of  function  as  it  is  disinclination,  re- 
sulting from  disagreeable  sensations  and  emo- 
tions and  from  impulses  to  change. 

The  third  paper,  given  by  Dr.  Thorndike, 
was  on  *  Weber* s  Law  in  Judgments  of  Com- 
parison with  a  Mental  Standard.'  This  paper 
presented  the  results  of  some  experiments 
on  the  accuracy  of  discriminations  of  weight, 
length  and  area,  by  subjects  who  judged  by  the 
aid  of  mental  standards  only.  Within  the 
limits  chosen  (40-120  gr.,  j-12  ins.,  20-60  sq. 
cm.,  and  2-12  sq.  ins.)  the  accuracy  of  discrim- 
ination was  found  to  decrease  very  slowly,  very 
much  more  slowly  than  Weber's  law  or  even 
the  law  of  the  combination  of  errors  would 
allow.  The  theory  proposed  to  account  for  this 
was  that  our  judgments  of  amount  or  of  differ- 
ence are  of  complex  origin,  and  may  be  made 
on  various  grounds.  In  so  far  as  the  ground 
is  an  accurate  mental  standard  the  sensations 
corresponding  to  large  amounts  may  be  asso- 
ciated with  the  proper  judgment  nearly  or  quite 
as  readily  as  small  amounts.     In  so  far  as  the 
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ground  is  a  combination  of  feelings  or  judg- 
ment, the  inaccuracy  of  a  judgment  may  vary, 
because  of  the  combination  of  errors,  as  the 
square  root  of  the  amount.  In  so  far  as  the 
ground  is  the  mere  mental  shock  of  difference, 
the  inaccuracy  of  the  judgments  may  vary  in 
some  more  direct  relation  to  the  amount. 

Charles  H.  Judd,  Secretary. 

BIOLOGICAL  SOCIETY  OF  WASHINGTON. 

The  321st  meeting  was  held  on  Saturday, 
March  24th.  Barton  W.  Evermann  exhibited 
a  series  of  proofs  of  the  colored  plates  prepared 
to  illustrate  a  forthcoming  report  on  the  fishes 
of  Puerto  Rico.  Sylvester  D.  Judd  described 
some  *  Feeding  Experiments  with  Captive 
Birds,'  illustrating  the  difference  between 
the  methods  of  the  Broad-winged  Hawk  and 
Shrike  in  killing  and  eating  their  prey.  The 
habit  of  impaling  its  prey  on  thorns,  employed 
by  the  Shrike,  was  considered  to  be  due  to  the 
weakness  of  its  legs  which  prevented  the  bird 
from  holding  and  tearing  its  prey  after  the 
manner  of  the  Hawk. 

W.  H.  Osgood  presented  some  *  Notes  on  a 
Trip  Down  the  Yukon  River '  describing  the 
character  of  the  river  in  different  portions  of 
its  course  and  the  geological  aspect  of  the 
banks.  The  various  life  regions  through  which 
it  flowed  were  pointed  out  and  their  faunal  and 
floral  peculiarities  were  stated. 

H.  J.  Webber  discussed  *  The  Influence  of 
Pollen  on  the  Fruit  of  the  Current  Year,'  de- 
scribing two  crucial  experiments  where  the 
color  and  chemical  constitution  of  corn  had 
been  changed  as  a  result  of  the  immediate  in- 
fluence of  pollen  or  xenia.  In  one  case  sweet 
corn,  which  had  been  bred  true  to  type  for 
three  generations,  when  qrossed  with  yellow 
dent  corn  produced  ears  having  smooth  yellow 
dent  kernels  with  starchy  endosperm  like  the 
male  parent.  In  the  other  case  Hickory  King, 
a  white  dent  corn,  with  a  large  portion  of  corn- 
eous endosperm,  grown  from  seed  inbred  the 
previous  year  and  known  to  be  pure,  when 
crossed  with  Cuzco  a  plumbeous  colored  soft 
flour  corn  produced  kernels  of  plumbeous  color 
or  with  plumbeous  colored  spots  and  little  corn- 
eous endosperm  in  these  characters  resembling 
the  male  parent. 


F.  A.  Lucas  spoke  of  *The  Tusks  of  the 
Mammoth '  saying  while  the  animal  was  usually 
represented  with  the  tips  of  the  tusks  flaring 
outward  there  was  good  reason  to  believe  that 
the  tusks  pointed  inward  at  the  tips  as  in  the 
modern  elephants.  He  illustrated  his  remarks 
with  photographs  of  different  specimens  includ- 
ing one  12  feet  10  inches  long,  from  Alaska  be- 
lieved to  be  the  longest  tusk^on  record. 

F.  A.  LxjCAB. 

GEOLOGICAL  SOCIETY  OP  WASHINGTON. 

The  100th  regular  meeting  was  held  at  the 
Cosmos  Club,  March  28,  1900. 

The  program  for  the  evening  comprised  a 
'  Symposium  on  Field  Methods,*  illustrated  by 
notebooks,  maps  and  instruments  used  in  each 
class  of  work.  The  following  contributioDs 
were  presented : 

M.  R.  Campbell  and  A.  Keith — Appalachian 
Methods. 

T.  W.  Vaughan — Great  Plains  Methods. 

G.  O.  Smith — Lake  Superior  Methods. 

J.  D.  Irving — Adirondack  Methods. 

J.  E.  Spurr — Reconnaissance  Methods  in  the 
Great  Basin. 

A.  H.  Brooks — Reconnaissance  Methods  in 
Alaska. 

W.  Cross — Rocky  Mountain  Methods. 

H.  W.  Turner — Sierra  Nevada  Methods. 

F.  L.  Ransome, 
David  White, 

Secretaries. 

DISCUSSION  AND  CORRESPONDENCE. 
*  NEW-DARWINISM.' 

To  the  Editor  of  Science  ;  In  a  review  of 
my  book  '  Darwinism  and  Lamarckism '  (6.  P. 
Putnam's  Sons)  in  Science  for  December  29, 
1899,  Mr.  C.  W.  Hargitt  objects,  perhaps 
rightly,  to  my  using  the  term  '  New- Darwinism,* 
in  a  sense  dififerent  from  that  in  which  it  has  been 
used  by  many  biologists.  I  quite  agree  with 
him  that  I  ought  to  have  given  my  reasons  for 
thus  using  the  term  and  I  shall  feel  obliged  if 
you  will  allow  me  to  give  those  reasons  now. 

About  ten  years  ago  Dr.  A.  R.  Wallace  pub- 
lished a  book  on  the  theory  of  Natural  Selection, 
and  about  the  same  time  Professor  Weismann 
published  an  essay  on  heredity.      Both  advo- 
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cated  natural  selection  as  the  sole  cause  of  or- 
ganic evolution  and  pronounced  the  inheritance 
of  acquired  characters  to  be  impossible.  Mr. 
Wallace  called  his  book  *  Darwinism.'  In  time 
these  opinions  were  called  the  *  New  Darwin- 
ism,' although  some  of  them  were  quite  at  va- 
riance with  those  always  held  by  Darwin  up  to 
bis  death. 

A  little  later  Dr.  Romanes'  book  called  'After 
Darwinism''appeared,  in  which  he  amplified  the 
views  held  by  Darwin  in  a  way  to  which,  I 
think,  Darwin  himself  would  have  agreed. 
This  also  has  been  called  by  some  the  '  New- 
Darwinism'  with,  as  I  think,  a  much  better 
right  to  the  title  than  those  advocated  in  Wal- 
lace's book,  which  should  have  been  called 
Wallaceism.  I  object  to  Mr.  H.  Spencer  and 
others  using  the  term  New- Darwinism  for  Wal- 
lace's opinions;  for,  when  it  is  shown  that 
these  are  wrong,  the  unscientific  public  will 
naturally  conclude  that  Darwin  was  also  wrong, 
although  he  would  himself  have  repudiated 
this  New- Darwinism. 

F.    W.    HUTTON. 

Canterbubt  Museum, 
Chbist  Chubch,  New  Zealand, 
February,  21,  1900. 

*THB  ESKIMO  OF  SMITH  SOUND.' 

To  The  Editor  op  Science  :  The  attention 
of  the  readers  of  Science  is  specially  invited  to 
a  pamphlet  of  sixty  pages,  published  by  the 
American  Museum  of  Natural  History,  entitled 
'The  Eskimo  of  Smith  Sound,'  by  A.  L. 
Kroeber.  The  Smith  Sound  Eskimo  stand 
ethnologically  between  those  of  Greenland  and 
the  Central  Eskimo  and  form  a  transition  from 
the  latt^er  to  the  former.  The  theory  of  Holm 
that  the  Angmagsalingmiut  (East  Greenlanders) 
reached  their  present  abode  by  following  the 
ice-bound  shores  of  Northern  Greenland,  is  held 
to  be  untenable.  Again,  in  examining  Kroeber's 
illustrations,  the  opinion  long  ago  published  by 
this  writer  that  no  unsophisticated  Eskimo  ever 
etched  on  bone,  ivory  or  antler  is  sustained. 
The  small  amount  of  engraving  present  is  evi- 
dently the  work  of  steel  tools. 

But,  most  interesting  of  all  the  accounts  in 
the  pamphlet  is  that  concerning  the  loss  and 
recovery  of  the  kaiak.     These  Smith  Sound 


Eskimo  were  discovered  by  Sir  John  Boss,  in 
1818,  and  were  afterwards  visited  by  Franklin, 
Kane,  Hayes,  Hall  and  others.  Now,  none  of 
the  explorers  saw  kaiaks  in  the  sound.  The 
art  of  building  them  had  apparently  been  for- 
gotten, though  the  word  *  kaiak '  remained  in 
the  language.  From  the  time  of  Boss  abund- 
ance of  material  for  the  structure  was  at  hand, 
the  environment  was  there  begging  for  kaiaks, 
but  the  culture-hero  had  to  come  and  teach 
them  their  own  lost  art.  Between  1868  and 
Peary's  visit  the  Adlet  (Ellesmere  Land  Eskimo) 
had  furnished  the  culture-hero  and  now  the 
fisherman  recovers  his  skill.  The  arts  of  the 
Smith  Sound  Eskimo  are  clearly  set  forth  and 
compared  with  the  Central  tribes  of  Boas,  and 
the  traditions  given  at  length. 

O.  T.  Mason. 

A  CHRONOLOGICAL  INDEX. 

To  THE  Editor  of  Science  : — ^Every  scientific 
writer  who  has  read  with  open  mind  the  entrea- 
ties of  recent  writers  on  the  subject  has  already 
adopted  the  plan  of  giving  the  year  (as  well  as 
the  volume)  of  any  journal  to  which  he  has 
occasion  to  refer ;  few  people  wish  to  look  up 
the  reference  (only  those  who  are  about  to  write 
on  the  subject),  but  every  one  who  reads  the- 
article  at  all  is  interested  in  knowing  the 
date  of  the  contribution  to  the  subject  re- 
ferred to — often,  in  fact,  the  reference  wholly 
loses  its  point  from  a  lack  of  this  knowl- 
edge. Since,  moreover,  there  are  still  many 
scientific  writers  who  do  not  belong  to  the 
above  described  category,  I  wish  to  suggest  that 
it  would  be  a  work  of  very  great  value  if  some 
one  would  issue  a  finding  list,  covering  several 
hundreds  of  the  principal  scientific  journals, 
which  would  enable  the  reader  to  pass  at  a 
glance  from  volume  to  year.  Such  a  list  would 
involve  very  little  trouble  on  the  part  of  who- 
ever would  be  so  good  as  to  make  it  up,  and  it 
would  certainly  be  a  very  great  convenience. 
It  might  be  printed  on  separate  cards  for  separate 
subjects,  and  the  scientific  reader  could  have 
these  cards  (or  as  many  of  them  as  interested 
him)  always  at  his  elbow. 

If  both  year  and  volume  cannot  be  given 
when  articles  are  referred  to  (for  economy  of 
space— there  can  be  no  other  reason),  it  seems 


590 


SGIENGK 


[N.  S.   Vol.  XI.  No.  276. 


plain  that  the  year  is  by  far  the  more  important 
of  the  two.  The  only  inconvenience  that  could 
arise  from  not  knowing  the  volume  would  be 
that  in  the  case  of  those  journals  in  which  the 
volume  does  not  begin  with  the  year  it  might 
sometimes  be  necessary  to  take  down  from  the 
shelf  two  books  instead  of  one  before  the  right 
place  is  found — an  inconvenience  of  the  very 
slightest  kind.  Of  course  every  really  virtuous 
scientific  writer  now  gives  his  full  references  at 
the  end  of  his  paper,  with  year  and  volume 
both,  and  refers  to  them  in  the  body  of  his 
paper  thus  —  D6jerine-Klumpke,  '94,  III. — 
when  the  reference  is  to  the  third  paper  issued 
by  D6jerine-Klumpke  in  the  year  1894.  Pend- 
ing the  attainment  of  perfect  virtue  on  the  part 
of  writers  (and  also  for  the  convenient  reading 
of  all  articles  of  the  past),  I  submit  that  a  table 
of  cross-references,  such  as  I  have  described, 
would  be  a  work  deserving  of  heartfelt  gratitude 
on  the  part  of  an  overworked  scientific  world. 

C.  L.  F. 

[A  chronological  table  giving  the  year  in 
which  each  volume  of  550  scientific  journals 
was  published  is  included  in  the  'Catalogue  of 
Scientific  and  Technical  Periodicals,'  by  Dr.  H. 
Carrington  Bolton,  the  second  edition  of  which 
was  published  by  the  Smithsonian  Institution  in 
1897. — Ed.  Science.] 

the  international  congress  of  mechanics. 

To  THE  Editor  of  Science:  M.  Marcel 
Delmas,  10  Boulevard  Emile  Augier,  Paris- 
Passy,  has  charge  of  the  report  of  the  '  Congress 
de  Mecanique  de  P  Exposition  universelle,'  in 
the  department  of  applications  of  electricity  to 
the  various  apparatus  of  haulage,  hoisting,  etc. 
(including  cranes,  elevators,  winches,  swing- 
bridges,  pumps  and  other  such  mechanisms), 
and  particularly  desires  information  regarding 
the  economic  side  of  the  matter.  He  requests 
that  all,  whether  intending  exhibitors  or  others, 
who  are  willing  to  assist  in  the  collection  of  this 
data,  send  him,  at  the  address  given  above, 
statements  of  costs  of  installations,  of  exploita- 
tion and  incidental  expenses,  especially  where 
a  comparison  can  be  made  with  costs  of  the 
older  systems  under  similar  circumstances.  All 
publications  and  illustrations  will  be  welcome, 


if  authentic  and  exact  in  statement  of  facts  and 

data. 

R.  H.  Thurston. 


NOTES  ON  PHYSICS. 
LIC^UID    AIR. 

C.  LiNDE  gives  some  interesting  data  on  liquid 
air  in  the  Physikalische  Zeitachrift  for  January 
6,  1900.  He  calls  attention  to  the  fact  that  the 
commercial  use  of  liquid  air  depends  in  the  first 
place  upon  the  amount  of  energy  consumed  in 
its  production  and  upon  the  length  of  time  that 
the  liquid  can  be  kept  before  it  is  used.  With 
small  machines  from  8  to  4  horsepower — hours 
are  used  per  kilogram  of  liquid  air,  while  the 
largest  machine  hitherto  built,  produces  fifty 
kilograms  of  liquid  air  per  hour  and  consumes 
about  100  H.  P.  This  latter  corresponds  to  an 
efi&ciency  of  15  ^  as  compared  with  what  a  per- 
fect thermodynamic  machine  would  accomplish. 

Small  quantities  (about  one  liter)  of  liquid 
air  in  vacuum  jacketed  and  silvered  vessels  are 
lost  by  evaporation  in  about  14  days.  In  large 
tin  vessels  (50  liters)  covered  with  hair  felt 
about  two  liters  per  hour  is  lost  by  vaporization. 
The  author  gives  data  concerning  the  use  of 
liquid  air  for  refrigeration  and  for  power. 
When  extremely  low  temperatures  are  desired 
liquid  air  is  perhaps  the  best  possible  means  for 
producing  it.  On  the  other  hand  from  twenty 
to  forty  times  as  much  energy  is  consumed  in 
producing  moderate  refrigeration  by  liquid  air 
than  is  required  in  the  ordinary  ammonia  re- 
frigerator. Thus  a  kilogram  of  liquid  air  evap- 
orated in  a  room  reduces  the  temperature  of  the 
room  only  about  as  much  as  the  melting  of  two 
kilograms  of  ice,  and  two  kilograms  of  ice  may 
be  produced  by  the  evaporation  of  1/20  horse- 
power-hour or  less. 

When  liquid  air  as  evaporated  at  ordinary 
temperatures  and  used  to  drive  a  motor,  the 
work  developed  by  the  motor  is  only  about 
three  or  four  per  cent,  of  the  energy  consumed 
in  the  production  of  the  liquid  air.  The  author 
however  points  out  special  cases  where  the  use 
of  liquid  air  for  power  might  be  desirable. 

The  author  mentions  some  experiments  which 
have  been  made  in  the  Simplon  tunnel,  now 
building,  to  test  the  usefulness  of  a  mixture ^of 
liquid  air  or  liquid  oxygen  and  mineral  oil 
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(soaked  up  in  powdered  charcoal)  as  an  explo- 
sive. These  experiments  have  not  fully  de- 
termined the  usefulness  of  this  cheap  explosive, 
the  principal  difficulty  being  that  the  mixture 
changes  its  composition  rapidly  as  the  nitrogen 
and  oxygen  evaporate. 

The  author  suggests  that  the  most  promising 
field  for  liquid  air  machines  is  in  their  use  for 
aeparating  (partially)  the  oxygen  from  the  large 
amount  of  nitrogen  with  which  it  is  associated 
in  the  atmosphere. 

▲TM08PHB&IC  BLECTBICITT. 

At  last  we  have  a  reasonable  theory  of  atmos- 
pheric electricity  based  upon  facts.     Elster  and 
Geitel,  and  independently  J.  J.  Thomson  and 
C.  T.  E.  Wilson,  have  applied  the  known  prop- 
erties of  ionized  gases  to  the  explanation  of 
atmospheric  electricity.     The  sun's  light,  es- 
pecially the  ultra  violet  rays,  ionizes  the  at- 
mosphere producing  equal  numbers  of  positively 
and  negatively  charged  ions.     These  ions  are 
ordinarily  present  in  equal  numbers  in  dry  air 
and  their  charges  do  not  therefore  develop  any 
perceptible  electric  potential.     When  the  air  is 
cooled  below  its  dew  point,  however,  the  nega- 
tive ions  mainly  serve  as  nuclei  upon  which  the 
moisture  is  condensed  in  drops  which  in  fall- 
ing remove  the  negative  ions,  leave  an  excess 
of  positive  ions;  this  excess  of  positive  ions  gives 
rise  to  very  great  electric  potentials,  and  pro- 
duces the  electrical  effects  which  accompany 
rain.     The  reasonableness  of  this  theory  is  that 
every  physical  action  which  enters  into  it  has 
been  followed  in  the  laboratory — ^the  ionization 
of  air  by  ultra  violet  light,  the  condensation  of 
moisture  on  the  negative  ions,  etc. 

W.  8.  F. 


CURRENT  NOTES  ON  PHYSIOGRAPHY, 
GLACIAL  LAKES  IN  WESTERN  NEW  YORK. 

Faibchild  has  extended  his  studies  of  glac- 
ial lakes  to  the  Finger  lake  district  of  western 
New  York,  and  presents  a  comprehensive  sketch 
of  nineteen  valleys  in  which  such  lakes  were 
formed,  several  of  them  showing  shore  lines  at 
successive  levels  {BuU.  Oeol,  Soc.  Amer.,  X., 
1899,  27-68).  The  southward  overflows  of  the 
lakes,  leading  over  passes  between  the  hills  of 


the  Allegheny  plateau  to  the  different  head- 
water streams  of  the  Allegheny  and  Susque- 
hanna rivers,  are  enumerated  and  figured.  The 
eastward  outlets,  between  the  northern  slope  of 
the  plateau  and  the  retreating  front  of  the  ice, 
previously  described  by  Gilbert  and  Quereau, 
are  here  beautifully  illustrated  ;  they  prove  to 
be  even  stronger  topographic  features  than  the 
channels  of  similar  origin  carved  in  the  drift  of 
eastern  Michigan,  as  described  by  Taylor. 

Reference  should  be  made  in  this  connection 
to  a  thesis  on  '  Some  higher  levels  in  the  post- 
glacial development  of  the  Finger  lakes  of  New 
York  State,'  submitted  by  T.  L.  Watson,  a 
graduate  student  in  Cornell  University  in  1897 
(Kept.  Director  N.  Y.  State  Museum,  1898, 
App.  B,  65-117). 

THE  POMMERANIAN  COAST-LAND. 

Details  concerning  the  course  of  valleys 
formed  by  rivers  marginal  to  the  retreating  ice 
of  north  Germany  recently  given  by  Keilhack 
(Die  Stillstandslagen  des  letzten  Indlandeises 
und  die  hydrographische  Eqtwickelung  des 
pommerschen  Kiistengebietes,  Jahrb.  k.  preuss. 
geol.  Landesanstalt,  1899,  90-152,  14  maps) 
supplement  the  general  account  referred  to  in 
Science  for  January  6,  1900.  After  the  ice 
sheet  had  withdrawn  from  the  morainic  hills 
of  the  Pommeranian  lake  belt,  twelve  succes- 
sive stages  of  constrained  drainage  are  recog- 
nized and  mapped,  interrupted  terminal  mo- 
raines having  been  formed  during  some  of  the 
stages,  and  special  conditions  of  marginal  drain- 
age having  characterized  every  one  of  them. 
The  important  valleys  eroded  in  the  uplands 
by  rivers  marginal  to  the  retreating  ice  are 
analogous  to  those  above  described,  in  the 
northern  spurs  of  the  Allegheny  plateau  of  west 
central  New  York.  If  any  one  desires  novel 
evidence  of  the  former  existence  of  land  ice- 
sheets,  and  of  their  importance  in  fashioning, 
directly,  or  indirectly,  existing  geographical 
features,  it  may  be  found  in  abundance  in  the 
two  districts  here  referred  to. 

GERMAN  PHY8I0QRAPHIC  TERMS. 

A  CHAPTER  on  the  Earth's  Surface,  written  by 
Penck  for  ScobePs  '  Geographisches  Handbuch 
zu  Andrees  Handatlas'  (3d  ed.,  1899),  presents 
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a  compact  epitome  of  the  physiography  of  the 
lands,  in  which  the  German  equivalents  for  a 
numher  of  English  terms  may  be  found.  The 
cycle  of  denudation  (Umbildungscyklus)  opens 
with  initial  forms  (Urformen)  produced  in  the 
large  way  by  deformation  (Grossformen,  Struk- 
turformen),  such  as  masses  of  vertical  move- 
ment (SchoUen lander)  with  raised  blocks  and 
rift  valleys  (Horste,  Graben),  or  folded  zones 
( Stauungszone)  with  arches  and  troughs 
(Rucken,  Thalungen).  Destructive  agencies 
carve  the  details  (Kleinformen,  Skulpturfor- 
men)  of  consequent  and  subsequent  features 
(Folgeformen,  ^nterfolgeformen)  such  as  are 
seen  in  regions  of  young  and  mature  valleys 
(jugendliche,  ausgereifte  Thallandschafben). 
The  diversion  (Ablenkung)  of  one  stream  by 
another  causes  a  migration  of  divides  (Wander- 
ung  der  Wasserscheiden)  and  results  in  an  ad- 
justment (Anpassung)  of  streams  to  structures; 
initial y  consequent,  and  subsequent  divides 
(Ur-,  Folge-,  XJnterfolgescheiden)  may  therefore 
be  recognized.  As  the  valleys  widen  and  con- 
sume the  hills,  old  age  (Alter  der  Landschaflen) 
is  reached,  ending  in  a  peneplain  (Rumpfland- 
schaft).  It  is  possible  to  combine  cycles  of  dif- 
ferent stages  (Stadien),  the  sequential  forms 
(Skulpturformen)  of  the  first  cycle  having  served 
as  the  initial  forms  (Urformen)  of  the  next. 
Some  of  Penck's  terms,  such  as  Schichtstufen, 
Schichtkammlandschaft,  Durchbruchthal,  have 
no  simple  equivalents  in  English. 

LAKES  OF  THE  BOHMBBW1.LD. 

Eight  small  lakes  occupy  corrie-basins  in  the 
Bohmerwald.  Their  physical  features  are  de- 
scribed and  their  origin  is  discussed  by  P.  Wag- 
ner (Die  Seen  des  Bohmerwaldes,  Wiss.  Verof- 
fentlichungen,  Yerein  f.  Erdkunde,  Leipzig, 
iv.,  1899,  1-90,  maps,  sections  and  views). 
After  a  general  consideration  of  the  various 
theories  as  to  the  origin  of  corries  (Karen,  Cir- 
ques, Botner)  through  erosion  by  water,  ob- 
struction by  rockfalls,  and  excavation  by  ndvk 
and  ice,  the  author  concludes  that  the  best  de- 
veloped corries,  with  background  of  cliffs  and 
rounded  basin  of  clean-scoured  rock,  are  valleys 
of  preglacial  erosion  modified  by  snow  and  ice 
action  during  the  glacial  period. 

W.  M.  Davis. 


CURRENT  NOTES  ON  METEOROLOGY. 

DEATH  OF  MB.    O.    J.    BYMONS. 

Mb.  Geobge  James  Stmons,  who  died  in 
London  on  March  10th,  was  well  known  through- 
out the  meteorological  world  as  the  founder 
and  head  of  the  British  Rainfall  Service.  In 
1857  he  started  an  organization  for  observing 
and  recording  thunderstorms,  and  soon  after- 
wards began  his  life  work  on  British  Rainfall, 
which  he  continued  till  his  death.  The  ob- 
servers co-operating  in  this  undertaking  now 
number  between  3000  and  4000,  and  the  results 
of  the  observations  have  been  published  an- 
nually in  successive  volumes,  bearing  the  title 
British  Rainfall.  The  first  volume  contained 
the  records  for  the  year  1860,  and  the  fortieth 
is  shortly  to  be  issued.  Mr.  Symons  occupied 
a  unique  position,  that  of  a  private  individual 
in  charge  of  a  great  meteorological  service, 
which  he  himself  built  up  and  administered. 
In  1866  Mr.  Symons  began  the  publication  of 
his  Monthly  Meteorological  Magazine^  to  which 
reference  has  from  time  to  time  been  made  in 
these  Notes.  His  name  is  further  well  known 
in  connection  with  the  meteorological  section 
of  the  Royal  Society's  Report  on  the  Krakatoa 
eruption,  and  with  his  valuable  contributions 
to  meteorological  bibliography.  He  rendered 
important  assistance  in  the  preparation  of  the 
Bibliography  of  Meteorology^  published  by  the 
U.  S.  Signal  Service.  Mr.  Symons  was  a  Fellow 
of  the  Royal  Society,  a  member  of  the  General 
Committee  of  the  British  Association,  President 
of  the  Royal  Meteorological  Society,  and  for 
27  years  the  Honorary  Secretary  of  that 
Society.  He  was  created  a  Chevalier  of  the 
Legion  d'Honneur  in  1891,  and  was  selected  by 
the  Prince  of  Wales  to  receive  the  Albert  Medal 
of  the  Society  of  Arts  for  1897,  *'  for  services  he 
rendered  to  the  United  Kingdom  by  affording 
to  engineers  engaged  in  the  water  supply  and 
sewerage  of  towns  a  trustworthy  basis  for  their 
work  by  establishing  and  carrying  on  during, 
nearly  40  years  systematic  observations  (now 
at  over  8000  stations)  of  the  rainfall  of  the 
British  Isles,  and  by  recording,  tabulating,  and 
graphically  indicating  the  results  of  these  ob- 
servations in  the  annual  volumes  published  by 
himself."  Meteorology  can  ill  afford  to  lose 
go  unselfish  a  worker  as  Mr.  George  J.  Symons. 
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THE  MISTBAL. 

Thb  mUlral  is  well  known  as  a  strong  cold 
wind  which  is  common  in  the  region  ahout  Mar- 
seilles,  in  southern  France.      It  occurs  when 
there  is  a  barometric  gradient  to  the  south  from 
the  plateau  of  Central  France,  the  cold  air  flow- 
ing quickly  down  the  gradient  and  producing 
what  the  Germans  have  well  named  a  Fall-wind. 
In  the  districts  which  are  subject  to  frequent 
mistrals,  the  trees  are  bent  to  the  southeast 
under  the  influence  of  the  strong  northwest 
wind,  and  the  gardens  are  protected  by  means 
of  high  walls.     The  mistral  is  often  so  violent 
as  to  cause  considerable  damage,  and  sometimes 
even  loss  of  life.     Kassner,  in  Daa  Wetter  for 
Fehruary,  mentions  the  case  of  a  mistral  which 
occurred  on  January  20th,  of  this  year.     A  car- 
riage in  which  a  lady  was  driving  was  blown 
into  a  canal,  and  the  passenger  and  horse  were 
drowned.     One  man  was  severely  cut  in  the 
head  by  a  tile  ^which  was  blown  from  a  roof, 
and  another  was  thrown  down  by  the  wind  and 
badly  hurt.     In  view  of  the  accident  to  the  car- 
riage above  referred  to,  the  mayor  of  Marseilles 
issued  an  order  to  the  efiect  that  hereafter  no 
carriages  are  to  be  allowed  to  drive  along  the 
canals  or  the  water-front  while  a  mistral  is 
blowing.     Ordinary  street  traffic  in  Marseilles 
is  always  considerably  interfered  with  by  a 
violent  or  a  long- continued  mistral. 

TYPHOONS  OF  THE  PHILIPPINE  ISLANDS. 

The  Manila  Observatory,  under  the  direction 
of  the  Jesuit  Fathers,  has  been  keeping  on  with 
its  excellent  meteorological  work  throughout 
the  troublous  times  of  the  past  two  years  or 
more.  The  latest  publication  which  has  come 
to  hand  from  the  Observatory  is  a  report  by 
Father  Doyle,  entitled,  Ti/onea  del  Archipielago 
Filipino  y  Mares  circunvecinos  1895  y  1896,  This 
is  a  valuable  extension  of  the  work  already 
done  by  the  Manila  Observatory  in  connection 
with  the  typhoons,  or  baguioa,  of  the  Philippine 
region,  and  is  a  fitting  supplement  to  Father 
Algu6's  report,  Baguioa  6  Oiclones  Filipinos^ 
dated  1897.  The  present  report  gives  a  detailed 
account  of  the  diflereut  typhoons,  with  tabu- 
lated meteorological  observations  relating  to 
them.  The  tracks  are  plotted  on  a  series  of 
eight  maps,  and  the  fluctuations  in  atmospheric 


pressure  noted  during  the  passage  of  three 
special  typhoons  are  represented  graphically. 

CLIMATE   AND  MILITARY  OPERATIONS. 

The  Influence  of  Climate  on  Military  Opera- 
tions is  the  title  of  a  chapter  in  a  recent  work 
on  Outlines  of  Military  Geography,  by  T.  M. 
Maguire  (Cambridge,  Eng.,  1899,  Cambridge 
Geographical  Series).  Dwellers  on  plains  are 
compared  with  dwellers  in  mountainous  re- 
gions ;  the  severity  of  the  seasons  is  noted  in 
connection  with  Napoleon's  Russian  expedition 
and  other  military  campaigns,  and  the  subject 
of  disease  among  troops  is  also  touched  upon. 

R.  Dec.  Ward. 
Harvard  University. 


PATENTS  AND  THE  INDUSTRIES. 

The  recently  published  report  of  the  U.  S. 
Commissioner  of  Patents  is  a  reminder  of  the 
facts  that  this  system  of  protection  of  the  in- 
ventor and  of  assurance  to  him  of  the  product 
of  his  brain,  a  system  to  which  those  familiar 
with  the  subject  attribute  a  large  share  of  our 
unexampled  progress  in  the  arts  and  industries, 
has,  of  late  years,  received  far  less  considera- 
tion than  formerly  and  that  it  has  not  been 
ckred  for  as  it  should  be.  It  is  the  most  remark- 
able stimulant  to  invention  that  the  world  has 
yet  seen,  and  to  it  the  country  owes  more  than 
can  be  either  estimated  or  compensated.  Yet 
apparently  neither  the  committees  to  which  its 
interests  are  entrusted,  nor  the  Congress  itself 
gives  much  consideration  to  its  needs  or  its  de- 
serts. Nearly  50,000  applications  for  patents 
on  new  inventions  have  been  recorded  in  a  single 
year.  The  receipts  of  the  ofl&ce  were  last  year 
far  above  its  expenditures — $1,325,457  and  $1,- 
211,783 — and  this  has  been  the  fact  in  every 
year  of  its  century  of  existence,  with  the  excep- 
tion of  but  eight.  In  1883,  the  surplus  for  the 
year  amounted  to  about  a  half  million  dollars. 
The  total  balance  of  the  Patent  OfiQce  to-day 
amounts  to  $5,086,649  ;  but  Congress  does  not 
even  permit  this  earned  capital  to  be  appro- 
priated to  the  needs  of  the  Patent  Office.  It 
has  a  wealth  of  resources  and  is  annually  add- 
ing to  them  ;  yet  it  is  permitted  to  need  addi- 
tions to  its  stafi*  of  examiners,  to  suffer  for  lack 
of  additions  to  its  library,  which  should  be  the 
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finest  technical  library  in  the  world,  to  need 
larger  and  better  quarters  for  its  work,  and  it  is 
even  crowded  in  its  own  building  by  squatting 
bureaus  of  the  Treasury  Department  Land 
Office. 

The  report  on  the  number  of  patents  issued 
in  1899  gives  the  number  from  New  York  as 
8798;  Pennsylvania,  2355;  Illinois,  2152; 
Msissachusetts,  1774  ;  Ohio,  1501.  Connecticut, 
however,  as  famous  as  ever  in  this  direction, 
leads  the  list  in  inventiveness,  securing  one 
patent  to  each  945  inhabitants  ;  the  District  of 
Columbia,  curiously  enough,  but  probably  by 
a  legal  fiction,  follows  with  1  to  every  1151, 
Massachusetts  with  1  to  each  1261  people,  Rhode 
Island  with  1  to  1270,  New  York  coming  in  as 
number  eight,  with  1  to  1579.  South  Carolina 
ends  the  list  with  1  to  25,024  people  and  North 
Carolina  is  next  with  1  to  21,012.  New  Eng- 
land, as  always,  stands  in  the  van,  f6r  the  United 
States  and  the  world,  in  inventiveness. 

Of  other  countries.  Great  Britain  leads,  Ger- 
many stands  next,  and  France  is  third  in  the 
list  of  foreign  patentees  in  the  United  States 
Patent  Office. 

In  performing  their  work  of  research,  to  solve 
the  question  of  originality  on  the  part  of  the 
inventor,  the  examiners  have  to  seek  among 
700,000  earlier  United  States  patents,  1,250,000 
foreign  patents  and  74,000  published  volumes 
of  inventions  and  scientific  and  industrial 
treatises.  But,  as  the  Commissioner  states, 
^*  The  lack  of  suitable  room  greatly  hampers 
and  unnecessarily  delays  the  work  in  many 
divisions." 

This  is  now  the  regular  and  invariable  gen- 
eral formula  of  the  report  of  the  United  States 
Patent  Office.  It  has  been  thus  for  many  years 
past ;  exhibiting  an  enormous  amount  of  work, 
performed  under  most  unfavorable  conditions  ; 
giving  our  country  the  leading  position  in 
invention,  and  in  many  industries ;  promoting 
the  wealth  of  the  nation  enormously;  earning 
an  annual  surplus  ;  yet  refused  the  use  of  its 
own  earnings  even  to  provide  imperatively 
needed  space  and  equipment,  and  forbidden 
even  to  add  to  its  own  library,  its  most  es- 
sential tool,  or  to  dispose  of  duplicate  and  useless 
books  in  exchange  for  others  more  needed. 

Through  the  efforts  and  the  genius  of  our  in- 


ventors, the  cost  of  products  in  every  depart- 
ment of  industry  has  been  reduced  to  a  fraction 
of  the  figures  of  a  generation  ago  ;  the  work  of 
one  man  had  been  made  more  effective  than 
was  then  the  work  of,  in  some  cases,  a  dozen, 
and  the  wealth  of  the  country  is,  by  these  means, 
being  augmented,  and  all  its  attendant  comforts 
and  privileges  increased  to  the  average  citizen, 
at  the  rate  of  one  hundred  per  cent,  in  a  gen- 
eration. Yet  the  inventor  is  ungratefully  neg- 
lected, and  Congress  devotes  itself  to  *  politics' 
rather  than  statecraft. 

Many  organizations,  and  hundreds  of  indi- 
vidual citizens,  made  aware  of  these  discredit- 
able facts,  are  urging  upon  members  of  Congress 
to  give  proper  attention  to  the  Patent  Office ; 
but  it  apparently  will  require  more  pressure 
than  the  American  Society  of  Mechanical  En- 
gineers, and  all  the  other  national  associations 
seeking  to  promote  this  reform,  can  exert  to 
insure  attention  to  a  primary  duty.  Every  citi- 
zen has  an  interest  in  this  matter,  and  should 
do  what  he  can  to  bring  about  a  reform  in  Con- 
gross,  and  the  provision  for  the  Patent  Office  of 
every  need  and  convenience. 

R.  H.  Thubston. 


BRINTON  MEMORIAL    CHAIR   IN   THE   UNI- 
VERSITY OF  PENNSYLVANIA. 

SCHOLABS  the  world  over  are  appreciative  of 
the  achievements  of  the  late  Daniel  Garrison 
Brinton  for  he  established  on  a  firm  basis  the 
branches  of  learning  to  which  he  devoted  his 
life.  He  is  justly  named  the  'Founder  of 
American  Anthropology.' 

A  close  student  of  the  intricate  problems  of 
his  science,  he  possessed  the  rare  art  of  clearly 
and  concisely  presenting  facts  at  their  true 
values.  He  believed  in  *  The  general  inculca- 
tion of  the  love  of  truth,  scientific,  verifiable 
truth '  and  that  knowlege  should  subserve  use- 
fulness. 

A  keen  observer,  a  classical  scholar,  an  adept 
in  the  methods  of  logic  and  philosophy,  Dr. 
Brinton  had  ever  the  practical  application  of 
truth  in  view.  To  the  systematic  study  of  man 
he  brought  to  bear  his  all  rounded  culture  to 
further  the  happiness  and  fullness  of  the  indi- 
vidual life.  He  regarded  the  individual  as  the 
starting  point  and  goal  of  anthropology.    Upon 
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individaal  improvement^  he  claimed,  depended 
group  or  racial  improvement,  social  ameliora- 
tion, and  the  welfare  of  humanity. 

Anthropology,  the  New  Science  of  Man,  in 
Dr.  Brinton's  own  words  '^  is  the  study  of  the 
whole  of  man,  his  psychical  as  well  as  his  phys- 
ical nature,  and  the  products  of  all  his  activities, 
whether  in  the  past  or  the  present." 

This  broad  comprehension  indicates  the  sig- 
nificance of  anthropological  study.  Its  limits 
of  attainment  are  limited  only  by  the  nature  of 
man  himself,  and  Dr.  Brinton  asks  '*  who  dares 
set  a  limit  to  that?" 

Although  the  youngest  of  the  modern  sciences 
anthropology  is  none  the  less  one  of  the  most 
important  of  the  sciences,  for  in  its  develop- 
ment is  bound  closely  the  progress  of  society. 
To  carry  out  the  aims  of  anthropology  are  re- 
quired the  results  obtained  from  the  study  of 
ethnography,  ethnology,  psychology,  folk-lore 
and  archseology — more  especially  pre-historic 
archeology  which  concerns  itself  not  only  with 
the  ancient  but  with  '  the  simplest '  and  *  most 
transparent  and  therefore  the  most  instruc- 
tive.' 

Notwithstanding  the  extension  of  tiiis  work 
in  America,  comparatively  few  professorehips 
of  anthropology  or  its  branches  exist,  and  the 
limited  opportunity  afforded  students  to  qualify 
themselves  for  investigation  in  these  various 
subjects  is  manifest.  Dr.  Brinton  pointed  out 
the  insufficiency  of  facilities  for  students  to  ac- 
quire the  necessary  preliminary  training  t.o  fit 
them  for  research,  and  he  advocated  and  urged 
that  anthropology  should  be  studied  generally 
in  our  colleges.  Provost  Harrison  referred  to 
this  in  his  address  at  the  Brinton  Memorial 
Meeting  held  in  Philadelphia  in  January  last, 
and  stated  that  Dr.  Brinton  had  the  utmost  con- 
fidence in  anthropology  as  a  science  and  also  in 
its  practical  worth  as  an  applied  science  in  poli- 
tics, education  and  legislation.  . 

It  is  proposed  in  recognition  of  the  great  ser- 
vices he  rendered  to  the  world  by  his  teachings, 
numerous  publications,  and  untiring  zeal  in  un- 
earthing the  false  and  proclaiming  the  true,  to 
establish  in  his  memory  a  Brinton  Chair  of 
American  Archeeology  and  Ethnology  in  the 
University  of  Pennsylvania. 
This  proposition  has  received  the  universal 


commendation  and  approval  of  anthropological 
scholars  both  in  Europe  and  America. 

At  the  Memorial  Meeting  the  plan  was  favor- 
ably mentioned  and  grateful  recognition  ac- 
corded to  Dr.  Brinton's  unselfish  devotion  to 
his  chosen  life  work.  Provost  Harrison  thought 
that  to  honor  his  memory  no  more  worthy  trib- 
ute could  be  given  than  the  foundation  of  a 
Brinton  Memorial  Chair  in  the  University  of 
Pennsylvania.  Professor  Putnam,  following 
these  remarks,  said  that  he  trusted  the  sugges- 
tion would  not  be  dropped  but  that  something 
tangible  would  come  from  Provost  Harrison's 
words. 

The  choice  of  this  place  for  the  seat  of  the 
Brinton  Memorial  seems  especially  appropriate 
since  the  University  of  Pennsylvania  now  pos- 
sesses Dr.  Brinton's  valuable  library,  his  own 
gift  shortly  before  his  death.  The  association 
of  Brinton's  name  with  the  University  from 
1886,  when  the  chair  of  American  Anthropology 
and  Linguistics  was  created  for  his  occupancy, 
may  in  this  way  be  made  permanent. 

In  order  to  accomplish  the  proposed  plan,  it 
will  be  necessary  to  secure  an  endowment  of 
fifty  thousand  dollars  from  individual  sources. 
Patrons  of  science  and  others  interested  in  the 
endowment  may  apply  to  the  Brinton  Memorial 
Committee,  44  Mount  Vernon  Street,  Boston, 
Mass. ,  where  further  information  is  to  be  ob- 
tained if  desired. 

Messrs.  Drexel  &  Co.,  bankers,  Philadelphia, 
have  kindly  consented  to  act  as  Treasurers  on 
certain  conditions  which  will  be  explained  to 
contributors  on  application  to  the  Brinton  Me- 
morial Committee. 


SCIENTIFIC  NOTES  AND  NEWS. 
The  annual  stated  meeting  of  the  National 
Academy  of  Sciences  will  be  held  next  week  be- 
ginning on  Tuesday,  April  17th. 

At  the  annual  meeting  of  the  Astronomical 
Society  of  the  Pacific,  held  in  San  Francisco,  on 
March  31st,  the  Bruce  Gold  Medal  of  the  So- 
ciety was  awarded  to  Dr.  David  Gill,  H.M. 
astronomer,  at  the  Cape  of  Good  Hope.  This 
is  the  third  award  of  this  medal. 

Dr.  Alexander  Agassiz  has  returned  to 
the  United  States  from  his  expedition  to  the 
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South  Sea  Islands.      The  Albatroas  is  still  at 
Yokohama. 

Major  J.  W.  Powell,  director  of  the  Bureau 
of  American  Ethnology,  and  Professor  W.  H. 
Holmes,  head  curator  of  the  U.  S.  National 
Museum,  have  just  returned  from  an  archseo- 
logic  tour  through  Cuba  and  Jamaica.  They 
succeeded  in  obtaining  important  data  relating 
to  lines  of  culture  migration  in  this  region, 
and  especially  to  the  connection  between  the 
Caribs  of  the  South  American  continent  and 
the  aboriginal  tribes  of  the  West  Indies  and 
Florida. 

Dr.  J.  Walter  Fewkes,  of  the  Bureau  of 
American  Ethnology,  has  just  completed  a  suc- 
cessful season's  work  among  the  Hopi  Indians. 
He  has  observed  all  the  winter  ceremonies 
of  the  tribe,  a  part  of  which  have  never  before 
been  studied,  and  his  notes  are  accompanied  by 
full  series  of  photographs,  diagrams,  etc.,  as 
well  as  collateral  records  bearing  on  the  general 
ethnology  of  the  tribe. 

The  board  of  directors  of  the  Astronomical 
Society  of  the  Pacific  have  elected  Dr.  J.  E. 
Keeler,  director  of  the  Lick  Observatory,  to  be 
president  of  the  Society,  and  Mr.  Chas.  Burck- 
halter  of  the  Chabot  Observatory,  to  be  first 
vice-president  for  the  ensuing  year. 

M.  Drake  del  Castillo  has  been  elected 
president  of  the  Botanical  Society  of  France. 

At  the  next  convocation  of  McGill  University, 
Montreal,  Mr.  J.  F.  Whiteaves,  F.G.S.,  pale- 
ontologist and  zoologist  to  the  geological  sur- 
vey of  Canada,  is  to  have  the  degree  of  LL.D. 
conferred  on  him  by  that  University  honoris 
cau9a. 

At  the  same  convocation,  Mr.  A.  G.  Barlow, 
M.  A. ,  of  the  same  survey,  will  receive  the  degree 
of  Doctor  of  Science  in  course.  His  researches 
in  the  Archsean  of  Canada  have  placed  Mr.  Bar- 
low in  the  foremost  ranks  of  North  American 
geologists.  A  synopsis  of  his  latest  report  on  the 
geology  and  resources  of  the  Lake  Temiskam- 
ing  and  Lake  Nipissing  country  of  Canada  ap- 
peared in  a  recent  issue  of  Science. 

Aleksandr  O.  Kovalevskij,  St.  Peters- 
burg ;  J.  A.  Gaudry,  Paris ;  P.  G.  Tait^  Edin- 
burgh ;    J.  H.  van't  HoflT,    Berlin   and   J.  J. 


Thomson,  Cambridge,  have  been  elected  mem- 
bers of  the  Boyal  Irish  Academy. 

Dr.  B.  M.  Duggar,  of  Cornell  University, 
has  been  appointed  by  the  authorities  of  the 
Smithsonian  Institution  to  the  table  for  researdi, 
which  that  institution  supports  at  the  Statione 
Zoologica,  Naples,  Italy.  He  has  already  en- 
tered upon  his  work  there. 

Frank  Hamilton  Cubhing,  ethnologist  in 
the  Bureau  of  American  Ethnology,  died  on 
April  10th,  at  the  age  of  forty -three  years. 

The  death  is  announced  of  M.  Joseph  Ber- 
trand,  professor  of  physics  in  the  College  de 
France  and  permanent  secretary  of  the  Paris 
Academy  of  Sciences. 

Dr.  E.  J.  Lowe,  F.B.S.  ,  known  for  his  im- 
portant contributions  to  meteorology  and  nat- 
ural science,  died  at  Chepstow,  on  March  10th, 
aged  75  years. 

We  also  note  with  regret  the  following  deaths 
among  German  men  of  science :  Dr.  G.  Karstcai, 
professor  of  physics  at  the  University  of  Kid, 
aged  79  years  ;  Dr.  El  win  Bruno  Cristo£fel,  late 
professor  of  mathematics  at  the  University  of 
Strassburg,  aged  70  years,  and  Professor  Teidi- 
mann,  professor  of  mechanical  engineering  at 
the  Technical  Institute  at  Stuttgart,  aged  61 
years. 

The  British  Association  for  the  Advancement 
of  Science  will  hold  its  seventieth  annual  meet- 
ing at  Bradford,  beginning  Wednesday,  Septem- 
ber 5th.  Sir  William  Turner,  F.R.S.,  will  pre- 
side, and  the  presidents  of  the  sections  will  be 
as  follows:  Mathematical  and  physical  science, 
Dr.  J.  Larmor,  F.R.S.;  chemistry,  Professor  W. 
H.  Perkin,  F.R.S.;  geology.  Professor  W.  G. 
Sollas,  F.B.S. ;  zoology  (and  physiology).  Dr. 
R.  H.  Traquair,  F.R.S. ;  geography.  Sir  George 
S.  Robertson ;  economic  science  and  statistics, 
Major  P.  G.  Craigie;  mechanical  science,  Sir 
Alexander  R.  Binnie ;  anthropology.  Professor 
John  Rhys ;  botany.  Professor  Sydney  H. 
Vines,  F.R.S.  The  two  evening  discourses 
will  be  delivered  by  Professor  Francis  Gotch, 
F.R.8.,  on  'Animal  Electricity,'  and  Professor 
W.  Stroud,  on  'Range  Finders.' 

The  American  Physiological  Society  will  hold 
its  fifth  special  meeting  in  Washington  on  Tues- 
day, Wednesday  and  Thursday,  May  1,  2  and 
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3y  1900,  as  one  of  constituent  societies  of  the 
Fifth  Congress  of  American  Physicians  and  Sur- 
geons. The  usual  smoker  will  be  held  on  Mon- 
day evening,  April  30th.  The  headquarters  of 
the  Society  will  be  at  the  Hotel  Wellington. 

The  annual  general  meeting  of  Chemical  So- 
ciety, London,  was  held  on  March  20th.  At 
this  meeting  the  LongstafT  Medal  was  pre- 
sented to  Professor  W.  H.  Perken,  Junr., 
F.B.S.  In  the  evening  the  Bunsen  Memorial 
Lecture  was  delivered  by  Sir  Henry  E.  Roscoe, 
F.R.S. 

W  J  McGeb,  ethnologist-in- charge,  Bureau 
of  American  Ethnology,  has  just  completed  a 
course  of  three  lectures  on  modern  anthro- 
pology at  Howard  University,  Washington. 
The  special  topics  and  dates  were  (1)  *The 
Stages  of  Culture,'  March  15th;  (2)  *  The  Rise  of 
Civilization,'  March  22d  ;  and  (3)  <  The  Dawn 
of  Enlightenment,'  March  29th. 

Dr.  Edward  Caird,  master  of  Balliol  Col- 
lege, Oxford,  who  was  formerly  professor  of 
moral  philosophy  at  Glasgow  University,  has 
been  nominated  as  GifTord  lecturer  in  the  latter 
university,  in  succession  to  Sir  Michael  Foster, 
M.P. 

Under  authority  from  the  Director  of  the 
Marine  Biological  Laboratory,  Dr.  C.  O.  Whit- 
man, the  Association  for  Maintaining  the  Amer- 
ican Women's  Table  at  the  Zoological  Station  at 
Naples,  ofiers  for  the  summer  of  1900  the  free 
use  of  an  investigator's  table  at  the  Laboratory 
at  Woods  HoU  to  any  well  qualified  applicant 
who  may  desire  to  secure  the  benefit  of  prelim, 
inary  training  at  Woods  HoU,  before  applying 
for  the  American  Women's  Table  at  Naples. 
Applications  for  the  Woods  Holl  Table  should 
be  made  before  May  1st,  to  the  Secretary  of  the 
American  Women's  Table  at  Naples,  Miss  Flor- 
ence M.  Cushing,  No.  8  Walnut  street,  Boston, 
Mass. 

The  Ninth  Annual  Report  of  the  British  So- 
ciety for  the  Protection  of  Birds,  which  now 
baa  a  membership  of  22,000,  shows  that  its 
work  extends  effectively  even  to  China,  India 
and  New  Guinea.  In  the  risumi  of  the  year's 
work  we  learn  that  the  wearing  of  osprey 
(egret)  plumes  has  been  discontinued  by  the 
officers  of  the  Hussar  and  Rifle  Regiments  and 


of  the  Royal  Horse  Artillery,  and  also  by  the 
Viceroy's  Bodyguard,  of  India. 

We  noticed  the  destruction  of  the  observatory 
at  Tananarive,  Madagascar,  in  1895  as  a  result 
of  the  French  campaign.  Dr.  Tiessen's  bureau 
reports  that  the  French  Government  of  the 
colony  has  appropriated  10,000  fr.  for  repairs 
which  are  being  carried  on  under  the  director, 
M.  Collin. 

The  Pasteur  Institute,  Paris,  has  received 
100,000  fr.  by  the  will  of  the  late  M.  Crevat- 
Durand. 

Professor  E.  A.  Schaffer  has  been  given  a 
grant  of  £100  from  the  Earl  of  Morray  endow- 
ment fund  for  physiological  research. 

Mr.  William  M.  Johnson  has  offered  to 
give  the  town  of  Hackensack,  N.  J.,  a  plot  of 
ground  and  a  library  building  to  cost  from  $30,- 
000  to  $40,000  on  condition  that  the  library  be 
supported  by  the  town. 

Nature  states  that  the  Lemaire  scientific  ex- 
pedition has  reached  Tenka,  after  a  successful 
and  peaceful  journey  of  3000  kilometres  along 
the  border  of  the  Congo  State.  Three  days 
east  of  Lualaba  Mission  the  expedition  met 
Major  Gibbons,  who  was  on  his  way  to  Tangan- 
yika, via  Lafoi,  and  thence  to  the  Nile. 

Two  of  the  largest  recorded  tusks  of  the  Afri- 
can elephant  have  recently  been  brought  to 
New  York  from  Zanzibar,  and  Mr.  Kaldenberg, 
the  well  known  dealer  in  ivory,  states  that  the 
accounts  recently  published  in  the  daily  papers 
concerning  them  are  substantially  correct.  One 
tusk  weighs  225  pounds  the  other  239  pounds, 
weights  that  will  probably  exceed  those  of  any 
tusks  of  the  mammoth,  if  not  indeed  those  of 
any  species  of  elephant  yet  noted. 

The  committee  on  Public  Lands  of  the  House 
of  Representatives  in  Congress  is  considering 
the  bill  prepared  on  behalf  of  the  Commit- 
tees of  the  American  Association  for  the  Ad- 
vancement of  Science  and  the  Archseological 
Institute  of  America  for  the  preservation  of  pre- 
historic monuments,  ruins,  etc.,  etc.,  on  the 
public  domain,  by  reserving  the  lands  on  which 
they  stand  from  entry  and  sale.  The  bill  has 
been  referred  to,  and  is  now  in  the  hands  of  a 
sub-committee  consisting  of  Messrs.  Shafroth  of 
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Colorado,  Moody  of  Oregon,  and  Jones  of 
Washington.  The  members  of  the  two  socie- 
ties, and  citizens  interested  with  them,  may 
materially  assist  in  securing  some  affirmative 
action  if  they  will  signify  their  desire  in  person 
or  by  letter  to  any  Member  of  Congress  with 
whom  they  may  be  acquainted. 

The  appropriation  bill  for  the  U.  S.  Agricul- 
tural Department,  reported  to  the  House,  April 
7th,  carries  $4,116,400,  being  $390,778  more 
than  was  allowed  for  the  current  year.  Two 
additional  scientific  appointments  (one  biolo- 
gist and  one  botanist)  have  been  allowed.  An 
additional  allowance  of  $40,000  for  seed  distri- 
bution is  granted  upon  the  petition  of  225  mem- 
bers of  the  House  ;  $60,000  is  appropriated  for 
iron  warning  towers  for  the  weather  bureau  in 
place  of  the  present  wooden  structures  ;  $38,000 
for  an  animal  quarantine  station  at  New  York ; 
$47,000  additional  for  meat  inspection  and 
$200,000  for  a  laboratory  building  on  the 
grounds  of  the  Agricultural  Department  in 
Washington.  This  building  is  for  the  labora- 
tories necessary  to  carry  on  the  work  of  the 
scientific  divisions  of  the  department  which  are 
now  occupying  rented  quarters.  The  bill  has 
been  placed  on  the  calendar  of  the  House,  and 
will  be  called  up  some  time  next  week. 

The  House  Committee  on  Appropriations  has 
received  an  estimate  from  the  Secretary  of  the 
Treasury  of  an  appropriation  of  $15,000  for 
expenses  of  procuring  and  transporting  to  the 
National  Zoological  Park,  Washington,  D.  C, 
specimens  of  the  indigenous  animals  of  Alaska, 
and  of  constructing  the  necessary  paddocks  and 
houses. 

The  Council  of  the  province  of  Brabant  in 
Belgium  has  decided  to  establish  an  Institute  of 
Bacteriology.  About  $30,000  will  be  spent  on 
the  building  and  about  $9000  annually  for 
maintenance. 

A  COLONIAL  institute  is  to  be  opened  in  Mar- 
seilles to  prepare  young  men  to  fill  positions  in 
the  French  colonies.  Expeditions  of  students 
will  be  sent  out  at  the  expense  of  the  State,  and 
commercial  houses  will  receive  the  information 
thus  obtained  in  the  form  of  detailed  reports. 
Instruction  will  be  given  in  botany,  zoology, 
natural  history,  colonial  geography  and  history, 


etc.  There  will  be  a  museum  of  plants,  min- 
erals, etc.,  so  that  the  student  may  become 
acquainted  with  the  actual  products  of  the 
colonies  ;  also,  a  school  of  medicine  to  familiar- 
ize him  with  diseases  peculiar  to  tropical  coun- 
tries. It  is  probable  that  arrangements  will  be 
made  for  teaching  oriental  languages.  For 
grounds  and  building,  the  city  of  Marseilles  has 
donated  $193,000. 

Consul-general  Gukntheb,  of  Frankfort, 
writes  to  the  Department  of  State  that  the 
negotiations  between  the  city  of  Hamburg  and 
the  Imperial  German  Foreign  Office  for  the  es- 
tablishment of  a  tropical  hygienic  institute  at 
Hamburg  have  been  completed.  According  to 
agreement,  an  institute  for  ship  and  tropical 
diseases  is  to  be  opened  on  October  1st.  Its 
purpose  is  to  investigate  these  diseases,  to  serve 
as  a  preparatory  school  for  physicians  to  go  to 
German  colonies  in  tropical  climates,  and  for 
the  study  of  hygienic  questions.  The  head 
physician  and  his  scientific  assistants  will  be 
selected  at  Hamburg  with  the  consent  of  the 
colonial  department  of  the  Foreign  Office.  The 
general  government  will  contribute  to  its  sup- 
port, while  the  city  of  Hamburg  will  have  to 
furnish  at  all  times  as  many  beds  as  the  colonial 
department  may  require.  Dangerously  con- 
tagious diseases,  as  pest,  cholera,  and  smallpox, 
will  not  be  treated  in  the  institute.  The  Senate 
of  Hamburg  has  submitted  the  project  to  the 
city  for  approval  and  has  also  recommended  an 
appropriation  of  about  $31,500  for  remodeling 
the  hospital  for  suilors. 

The  London  Times  gives  the  following  details 
in  regards  to  the  late  Dr.  William  Maroet, 
whose  death  we  were  recently  compelled  to 
record.  He  was  the  eldest  son  of  Professor 
Francis  Marcet,  of  Geneva,  and  grandson  of 
Dr.  Alexander  Marcet,  of  Guy's  Hospital,  and 
Jane  Marcet,  the  authoress.  He  was  born  and 
educated  in  Geneva.  At  the  age  of  18  he  com- 
menced the  study  of  medicine  at  the  University 
of  Edinburgh,  where  he  was  the  champion  and 
friend  of  Murchison,  Burdon  Sanderson,  Wil- 
liam Priestley,  and  others  since  distinguished 
in  medicine  and  science.  After  graduating 
with  honors,  in  1850,  Dr.  Marcet  came  to  Lon- 
don and  devoted  himself  to  the  practice  of  his 
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profession  and  to  scientifio  work.     For  his  re- 
searches   in   physiological    chemistry  he    was 
elected  a  Fellow  of  the  Royal  Society  at  an  early 
age.     He  was  also  one  of  the  first  workers  in 
the  field  of  laryngology .    During  his  residence  in 
London  he  held  the  offices  of  assistant  physician 
to  the  Westminster  Hospital  and  to  the  Bromp- 
ton   Hospital   for  Consumption.      During  the 
latter  part  of  his  life  Dr.  Marcet  devoted  him- 
self almost  entirely  to  scientific  work.       His 
ardent  love  of  mountains  and  mountaineering 
to  a  large   extent    determined    the  direction 
of  his   later  work.     An  inquiry  into  the  in- 
fluence   of  altitude   on  respiration,  which   he 
carried  out  with  characteristic  vigor  and  thor- 
oughness hoth  on  the  high  Alps  and  on  the 
peak  of  Teneriffe,  led  the  way  to  an  extended 
series  of  valuahle  observations  and  experiments 
on  the  phenomena  of  respiration  in  man.    These 
formed  the  subjects  of  several  important  contri- 
butions to  the  Philosophical  Transactions  and 
inspired  his  Croonian  lectures  delivered  before 
the  College  of  Physicians  in  1895.     Dr.  Marcet 
was  also  a  well  known  worker  in  the  field  of 
meteorology  and  climatology  and  was  the  au- 
thor of  an  excellent  treatise  on  Southern  and 
Swiss  health  resorts.     He  was  elected  Presi- 
dent of  the  Boyal  Meteorological  Society  in 
1888.     In  1865  Dr.  Marcet  was  requested  by  the 
members  of  the  Boyal  Commission  for  the  In- 
vestigation of  the  Cattle  Plague  to  undertake 
to  investigate  the  chemical  pathology  of  the 
disease,  and  his  report  on  the  subject  appeared 
as  an  appendix  to  the  third  report  of  this  Com- 
missioners.    The  late  Sir  Thomas  Watson  re- 
marked of  the  report  of  this  Commission  '^  that 
probably  no  disease  either  of  man  or  of  animals 
has  ever  undergone  such  an  investigation  in  all 
its  details  as  has  the  cattle  plague.''     In  1859 
he  was  elected  a  Fellow  of  the  Boyal  College 
of  Physicians,  appointed  examiner  in  chemistry 
in  1867,  and  subsequently  served  the  office  of 
councillor. 

The  Council  of  the  Boyal  Statistial  Society, 
as  we  learn  from  the  London  Times,  are  sending 
out  to  various  societies  and  councils  a  note  on 
the  Census  Bill,  drawn  up  by  a  sub-committee 
of  the  society,  with  a  request  that  they  will  use 
their  influence  to  induce  Parliament  to  include 
in  the  Bill  a  provision  for  the  taking  of  an  inter- 


mediate census  of  a  simple  and  comparatively 
inexpensive  character  in  the  year  1906,  so  as  to 
afford  to  statisticians  and  others  the  benefits  of 
a  quinquennial  numbering  of  the  people.  It  is 
pointed  out  that,  unless  the  Government  can 
be  induced  to  make  provision  for  it  at  the  pres- 
ent time,  when  the  Bill  for  the  decennial  census 
is  before  Parliament,  no  opportunity  will  occur 
for  another  ten  years.  Begarding  the  Census 
Bill  generally,  the  sub-committee  in  their  note 
welcome  the  improvement  in  simplicity  and  ar- 
rangement of  the  provisions.  They  state  that 
they  made  in  all  nine  suggestions.  Of  these 
one  has  not  yet  been  brought  before  Parliament 
another  has  been  adopted  in  part  only  ;  six 
have  found  recognition ;  and  one  only  has  been 
ignored.  The  results  are  briefly  as  follows  : — 
(1)  Uniformity  has  been  secured  in  two  of  the 
three  kingdoms ;  (2)  in  Clause  1  the  date  recom- 
mended by  the  society  has  been  adopted  ;  (3)  in 
Clause  4  (1)  (a)  the  nationality  of  those  born 
abroad  is  to  be  recorded ;  (4)  in  Clause  4  (8 
and  4)  the  *  tenement '  is  substituted  for 
the  '  storey '  ;  (5)  in  Clause  5  (1)  the  pre- 
scription that  schedules  are  to  be  copied 
into  books  has  been  omitted,  and  in  Clause  10 
(1)  (c)  the  matter  is  left  to  the  registrars- gen- 
eral ;  (6)  in  Clause  5  (2)  the  record  of  houses 
occupied,  though  not  inhabited  by  night,  is  en- 
sured ;  and  (7)  the  early  introduction  of  the 
Bill  this  Session  allows  probably  fair,  though 
.not  abundant,  time  for  preparations.  The  sub- 
committee, however,  are  greatly  disappointed 
to  note  that  the  Bill  contains  no  provision  for 
an  intermediate  census  of  the  simple  character 
recommended  not  only  by  the  Statistical  So- 
ciety, but  by  a  very  considerable  weight  of 
opinion  in  the  medical,  actuarial  and  muni- 
cipal world.  The  Statistical  Society  has  not 
recommended  that  the  enumeration  should  be 
on  each  occasion  in  the  full  detail  of  a  decen- 
nial census,  which  is  the  plan  adopted  abroad, 
but  that  the  population  by  sex  and  age  will 
suffice  at  the  intermediate  period.  The  pro- 
ject, though  supported  by  the  Departmental 
Committee  of  1890,  was  rejected  on  the  ground 
of  expense,  but  this  consideration  carries  less 
weight  if  it  be  held  that  the  intermediate  cen- 
sus is  a  necessiEtry  supplement  to  that  of  the 
decennial  period,  and  that  without  it  the  latter 
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loses  a  great  part  of  its  value  after  a  few  years. 
The  simpler  enumeration  would  cost  less  than 
half  as  much  as  a  general  census,  and,  for 
£50,000  or  so,  would  maintain  the  continuity 
of  observation  to  an  extent  to  which  all  those 
interested  attach  the  highest  value. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

By  the  will  of  the  late  Sidney  A.  Kent,  of  Chi- 
cago, the  University  of  Chicago  receives  $50,000 
and  the  Chicago  Art  Institute  the  same  sum. 

Mbb.  Alice  M.  Rice,  of  Worcester,  Mass., 
has  bequeathed  $25,000  to  Bowdoin  College  and 
$5000  to  the  Worcester  Polytechnic  Institute. 
The  latter  institution  also  receives  a  further 
contingent  bequest  of  $5000  and  one-half  the 
residue  of  the  estate. 

The  Maryland  Legislature  has  appropriated 
$24,000  a  year  for  two  years  to  the  Johns  Hop- 
kins University.  It  will  be  remembered  that 
for  the  past  two  years  $50,000  has  been  given 
annually  by  the  State  to  the  University.  The 
request  for  a  continuation  of  the  appropriation 
was  bitterly  opposed,  but  finally  $25,000  was 
granted  by  the  Senate.  The  House  rejected  the 
Senate  Bill,  as  we  reported  last  week,  but  it  was 
finally  brought  up  under  the  '  Omnibus '  bill  and 
passed,  after  being  reduced  to  $24,000  a  year. 

On  April  6th  the  Physical  Laboratory  of  Le- 
high University  was  destroyed  by  fire.  The 
building  was  220  feet  long,  44  feet  wide,  and  four 
stories  high.  It  was  built  in  1892  at  a  cost  of 
$115,000  and  it  contained  apparatus  worth  about 
$36,000,  most  of  which  was  destroyed.  The 
private  Library  of  Professor  W.  S.  Franklin 
was  mostly  saved.  The  trustees  at  a  meeting 
on  the  same  day  decided  to  rebuild  at  once  the 
Laboratory,  which  will  be  equipped  and  ready 
for  occupancy  by  next  September. 

The  University  of  the  South  at  Sewanee, 
Tenn.,  has  received  $50,000  from  Mr.  George 
W.  Quintard  of  New  York  City. 

Mb.  Joseph  A.  Cob  an  has  given  $20,000  to 
Bates  College  for  a  library  building. 

Mb.  Geobge  B.  Habbison,  of  Bloomington, 
III.,  has  given  to  the  Powell  Museum,  of  Illi- 
nois Wesleyan  University,  a  valuable  collection 
of  minerals,  fossils,  and  specimens  of  natural 


history,  which  he  has  made  during  the  past 
twenty-five  years. 

It  is  understood  that  part  of  the  recent  gift 
of  $200,000  made  by  Sir  William  MacDonald, 
of  McGill  University,  will  be  used  to  secure  an 
extensive  mineralogical  collection. 

An  anonymous  benefactor  has  undertaken  to 
endow  a  Colonial  Fellowship  of  £100  a  year  for 
five  years  in  connection  with  the  Liverpool 
School  of  Tropical  Medicine.  It  will  be  granted 
to  a  graduate  or  student  of  a  Colonial  University 
who  desires  to  carry  on  bacteriological  work  in 
the  Thompson- Yates  laboratories. 

We  much  regret  to  learn  that  the  board  of 
regents  of  West  Virginia  University,  Morgan- 
town,  W.  Va.,  has  formally  received  from  Pres- 
ident Raymond  charges  of  insubordination  and 
incompetency  against  five  of  the  professors  with 
the  recommendation  that  they  be  dismissed. 
The  members  of  the  faculty  will  file  counter- 
charges and  will  insist  upon  the  removal  of  the 
president. 

Db.  Fbank  B.  Lillie,  professor  of  biology 
at  Yassar  College,  has  accepted  a  professorship 
in  the  zoological  department  of  the  University 
of  Chicago. 

PBOFE880B    WiLLIAM    OSLEB    of    the    JohnS 

Hopkins  University  states  that  he  is  not  a  can- 
didate for  the  chair  of  medicine  in  the  Uni- 
versity of  Edinburgh. 

Db.  Edwabd  a.  Aldebman,  president  of  the 
University  of  North  Carolina,  has  been  elected 
president  of  Tulane  University  to  succeed  the 
late  Col.  William  Preston  Johnson. 

Mb.  H.  Woods,  of  St.  Johns  College,  Cam- 
bridge, has  been  appointed  university  lecturer 
in  paleozoology. 

Db.  Hebmann  Julius  Kolbe,  curator  of  the 
Zoological  Museum  of  the  University  of  Berlin, 
has  been  promoted  to  a  professorship. 

Db.  Huqo  Hebgesell,  decent  and  director 
of  the  Meteorological  Institute  of  the  University 
at  Strassburg,  has  been  appointed  associate  pro- 
fessor. 

Db.  Konigsbebgeb  has  qualified  as  docent  in 
physics  in  the  University  of  Freiberg,  i.  B.  and 
Dr.  August  Klages,  in  chemistry  at  the  Uni- 
versity of  Heidelberg. 
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THE  ATOMIC  THEORY  FROM  THE  CHEMICAL 

STANDPOINT* 

The  Atomic  Theory  is  the  most  fanda- 
mental  hypothesis  of  the  chemistry  of  to-day 
and  plays  a  greater  part  in  this  than  in  any 
other  science,  and  to  give  an  account  of  all 
the  classes  of  chemical  phenomena  which  it 
is  sought  to  explain  by  its  aid  would  require 
far  more  time  than  I  have  at  my  disposal. 
I  shall  limit  myself  to  giving  as  briefly  as 
possible  the  main  facts  which  have  led 
chemists  to  adopt  it  and  to  stating  which  of 
the  various  properties  which  have  been  as- 
cribed to  the  atoms  are,  and  which  are  not, 
essential  to  its  use  in  chemistry,  and  what 
properties  may  be  attributed  to  them,  solely 
on  the  basis  of  chemical  experiments. 

The  question  whether  any  given  portion 
of  matter  is  continuous,  absolutely  the  same 
throughout,  even  if  infinitely  divided,  or 
whether  it  consists  of  particles  separated 
by  comparatively  empty  space,  is,  of  course 
almost  as  old  as  philosophic  thought.  The 
beginnings  of  chemistry  lie  still  further 
back  ;  the  first  man  who  questioned  why 
wood  burns,  or  why  grape  juice  turns  to 
wine,  was  an  incipient  chemist. 

About  the  middle  of  the  seventeenth  cen- 
tury, Robert  Boyle,  who  originated  our  pres- 
ent conception  of  element  and  compound, 
applied  the  atomic  theory  to  chemistry,  in- 

*  Read  before  a  joint  meeting  of  the  Chemical  and 
Philosophical  Societies  of  Washington,  November  25» 
1899. 
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terpreting  chemical  combination  as  a  joining 
together  of  elementary  corpascles.  Boyle's 
view  had  little  inflaence  on  chemistry, 
and  I  think  naturally.  In  the  absence 
of  more  definite  chemical  knowledge  than 
then  existed,  I  should  consider  the  concep- 
tion that  water  and  alcohol,  for  example, 
are  perfectly  continuoas,  and  that  their 
mixing  is  a  perfect  blending,  quite  as  plaus- 
ible as,  and  less  contradictory  to  the  evi- 
dence of  the  senses,  than  the  view  that  they 
consist  of  discrete  particles  which  mix,  but 
do  not  penetrate  each  other.  Up  to  the  be- 
ginning of  the  present  century  those  who 
adopted  the  atomic  hypothesis  did  so  from 
supposed  physical  or  metaphysical  necessity, 
rather  than  on  the  basis  of  any  satisfactory 
chemical  evidence. 

The  general  acceptance  of  the  atomic 
hypothesis  by  chemists  was  due  to  the  ex- 
perimental establishment  of  two  laws,  which 
are  among  the  most  fundamental  principles 
of  chemistry — ^the  Law  of  Constant  or  Defi" 
nite  Proportions,  and  the  Law  of  Multiple 
Proportions,  For  the  benefit  of  those  who 
have  forgotten  their  chemistry  I  may  state 
briefly  in  what  these  laws  consist. 

The  Law  of  Constant  Proportions. — Every 
chemical  compound  has  an  invariable  com- 
position, that  is,  the  relative  weights  of 
the  elements  entering  into  it  are  invari- 
able. On  comparing  the  composition  of 
numerous  substances,  it  was  soon  found 
that  to  each  element  might  be  attributed  a 
certain  number,  the  combining  number,  which 
represents  the  proportion  by  weight  in 
which  that  element  enters  into  combination. 
If  we  compare,  for  instance,  the  compounds 
which  the  akali  metals  lithium,  sodium  and 
potassium  form  with  the  halogens  chlorine, 
bromine  and  iodine,  we  find  the  following 
relations :  7  parts  lithium  unite  with  35.4 
parts  chlorine ;  80  parts  bromine,  or  127 
parts  iodine;  similarly  23  parts  sodium 
unite  with  35.4  parts  chlorine ;  80  parts 
bromine,  or  127  parts  iodine,  and  so  on. 


Lithium. 
7. 

ChloriDe. 
35.4. 


Sodium. 
23. 

Bromine. 
80. 


PotoBsLum. 
39. 

Iodine. 
127. 


These  figures,  which  merely  express  the 
results  of  analysis,  are  the  combining  num- 
bers, and  to  each  of  the  seventy-five  or 
more  elements  belongs  its  own  proper  com- 
bining number. 

The  Law  of  Multiple  Proportions. — ^Ele- 
ments often  combine  in  more  than  one  pro- 
portion .  When  this  is  the  case,  the  different 
weights  of  the  one,  which  unite  with  a  given 
weight  of  the  other,  bear  a  simple  relation 
to  each  other.  A  good  example  of  this  is 
found  in  the  chlorides  of  the  metal  molyb- 
denum, of  which  four  are  known.  The 
combining  number  of  molybdenum  is  96, 
and  96  grams  molybdenum  combine  with  re- 
spectively 2,  3,  4  and  5  times  35.4  grams 
chlorine,  35.4  being  the  combining  num- 
ber of  the  latter,  the  resulting  compounds 
being  represented  by  the  formulas  MoO,, 
MoCl,,  MoCl^  and  MoCI,.  A  somewhat 
more  complicated  case  is  found  in  the  pax^ 
affine  series  of  hydrocarbons,  CH^,  C,H^, 
C,Hg,  C^H,^,  CjHj,,  etc.  Both  laws  apply  as 
well  when  the  compounds  contain  more 
than  two  elements. 

These  two  laws  hold  without  excepti<m 
through  the  many  thousands  of  known 
chemical  compounds.  They  involve  nothing 
hypothetical,  being  simply  the  expression 
of  analytical  results  in  a  particular  form. 
They  were  established  mainly  through  the 
labors  of  Bichter,  Proust,  Dalton  and  Ber^ 
zelius,  but  to  Dalton  belongs  the  credit  of 
.  having  employed  the  atomic  theory  in  ex- 
plaining them. 

If  matter  be  absolutely  continuous  and 
capable  of  any  degreee  of  subdivision,  it  is 
difficult  to  see  why  each  element  should 
have  a  definite  combining  number,  which 
holds  without  exception,  and  why  there 
should  be  distinct  compounds  well  marked 
ofi^  from  others,  instead  of  different  sab- 
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stances  shading  off  into  each  other  by  in- 
finitesimal differences.  Why,  for  example, 
should  there  not  exist  a  sodium  chloride 
with  34  or  36  parts  chlorine  to  23  parts 
sodium,  as  well  with  35.4  parts?  It  is  true 
that  we  may  bring  these  elements  together 
in  any  proportion,  but  unless  the  ratio  is  just 
23  to  35.4,  the  excess  of  the  one  or  the  other 
will  be  left  unchanged,  and  we  always  ob- 
tain a  chloride  with  23  parts  sodium  and 
35.4  parts  chlorine.  The  hypothesis  of  con- 
tinuity does  not  explain  why,  in  the  series 
of  molybdenum  chlorides  just  mentioned, 
the  weights  of  chlorine  combining  with  a 
given  weight  of  molybdenum  should  be  in 
the  proportion  2,  3,  4,  5,  without  any  or 
every  intermediate  figure.  It  is  quite  as 
difficult  to  explain  on  this  view  why  the 
same  combining  number  always  adheres  to 
the  same  element  no  matter  into  what  com- 
bine it  enters;  the  combining  number  of 
chlorine  might  be  35.4  with  respect  to  so- 
dium, and  any  other  figure  with  regard  to 
lithium  or  potassium. 

If,  however,  we  assume  that  a  given  por- 
tion of  each  of  the  elements,  instead  of 
being  capable  of  any  degree  of  subdivision 
whatever,  consists  of  minute  parts,  or  atoms, 
each  of  which,  while  it  may  or  may  not  be 
further  divisible,  nevertheless  always  acts 
in  chemical  reactions  as  if  it  were  not,  that 
is,  acts  as  a  whole ;  and  if  we  assume  that 
in  the  same  elementary  substance,  these 
particles  have  the  same  weight,  but  that 
the  weight  differs  in  the  case  of  each  ele- 
ment, then  we  have  a  state  of  affairs  which 
would  necessarily  lead  to  the  two  laws  Ihave 
described.  The  combining  numbers  would 
represent  simply  the  relative  weights  of 
these  chemically  ultimate  particles;  a  so- 
dium atom  weighing  23,  would  unite  with 
a  chlorine  atom  weighing  35.4,  or  a  bromine 
atom  weighing  80,  while  a  bromine  atom 
weighing  80,  would  combine  with  one  of 
potassium  weighing  39.  So,  also,  an  atom 
of  molybdenum,  weighing  96,  would  unite 


with  2, 3, 4  or  5  chlorine  atoms,  each  weigh- 
ing 35.4. 

It  will  be  observed  that  this  hypothesis 
involves  no  assumption  as  to  the  cause  or 
manner  of  the  union  of  these  chemical 
atoms.  Whether  they  simply  lie  side  by 
side,  each  retaining  its  individuality,  or 
whether  they  interpenetrate,  fase  or  blend 
together,  and  for  the  time  lose  their  indi- 
vidual existence.  We  shall  see  presently 
that  there  are  reasons  for  adopting  the 
former  view. 

The  aJtonij  in  a  chemical  sense,  may  be 
defined  as  the  smallest  portion  of  an  ele- 
ment which  acts  as  an  independent  unit  in 
chemical  changes  ;  the  chemical  moleeuU  is 
the  smallest  portion  of  any  substance,  ele- 
mentary or  compound,  which  retains  all  the 
chemical  properties  of  the  substance  in  mass 
and  which  can  move  to  an  unlimited  ex-; 
tent,  independently  of  other  portions.  The 
molecules  of  compounds,  therefore,  consist 
of  several  atoms ;  the  molecules  of  ele- 
ments, there  is  good  reason  to  believe,  are 
frequently  composed  of  several  like  atoms, 
while  in  other  cases  they  consist  of  but 
one.  Each  kind  of  atom,  therefore,  has  a 
specific  mass,  represented  by  the  combining 
number,  and  specific  chemical  qualities,  by 
virtue  of  which  the  elements  differ,  as  iron 
and  sulphur.  Of  the  relation  of  these  little 
is  known,  except  that  the  chemical  qualities 
are  to  some  extent  periodic  functions  of  the 
mass.  It  cannot  be  asserted  that  every 
atom  has  combining  power,  for  a  whole 
group  of  elements,  the  helium-argon  group, 
shows  no  well-established  tendency  to  form 
compounds. 

Before  proceeding  to  discuss  the  fur- 
ther properties  which  chemists  have  been 
led  to  attribute  to  the  atoms,  we  may  con- 
sider certain  qualities  which  have  from 
time  to  time  been  ascribed  to  them,  but  on 
which  chemistry  is  silent.  Speculators  have 
often  erred  in  attempting  to  elaborate  their 
hypotheses  too  fully,  and  by  making  as- 
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sumptions  which  have  afterwards  proved 
to  be  improbable  or  untenable,  have  brought 
discredit  on  views,  which  in  their  essentials, 
were  of  great  value.  Perhaps  no  hypothesis 
has  suffered  more  in  this  respect  than  the 
atomic  theory.  In  his  book  on  the  '  Con- 
cepts of  Modem  Physics'  (p.  85),  Stallo 
mentions  certain  points  on  which,  he  says, 
all  atomists  are  agreed.  Among  others 
are  these :  ''  Atoms  are  absoltUely  simpley  un- 
changeabUj  indesiruetible ;  they  are  physically y 
if  not  maihematieallyj  indivisible.^^ 

Without  speaking  for  the  physicists,  I 
can  assert  most  positively  that  none  of  these 
attributes  are  in  the  least  essential  to  the 
conception  of  the  chemical  atom.  Whether 
the  atoms  be  simple  or  complexj  divisible  t>r 
indivisible,  we  have  at  present  no  satisfac- 
tory means  of  deciding,  and  whether  they 
be  one  or  the  other,  it  in  no  wise  affecfcs  the 
conception  of  the  atom  as  the  chemical  unit. 
It  is  believed  by  some,  on  spectroscopic 
evidence,  that  atoms  are  decomposed  at  the 
high  temperatures  existing  in  certain  stars, 
and  a  similar  explanation  has  been  offered 
for  certain  electrical  phenomena  exhibited 
by  gases.  All  we  can  say  at  present  is, 
that  by  no  chemical  or  physical  process 
known  to  us,  do  atoms  undergo  division  or 
transformation  to  an  extent  appreciable  by 
chemical  methods.  An  atom  of  carbon  al- 
ways acts  with  the  combiniDg  weight  12; 
if  it  consist  of  several  independent  parts, 
we  do  not  know  it,  because  in  all  reactions 
thus  far  known,  these  parts  always  act  to- 
gether. The  idea  of  the  transmutation  of 
the  elements,  while  resting  at  present  on  a 
very  slender  basis,  is  entirely  justifiable  as 
a  working  hypothesis. 

The  supposed  indestructibility  of  the  atom 
amounts  merely  to  this,  that  with  our 
limited  range  of  experimental  methods,  we 
have  not  been  able  to  cause  any  appreciable 
portion  of  matter  to  disappear  as  such  per- 
manently, but  can  always  recover  it  un- 
changed in  mass  and  chemical  properties. 


To  assert  that  matter  cannot,  under  any 
circumstances,  be  made  to  disappear  as 
matter,  seems  to  me  to  be  the  most  unjusti- 
fiable dogma  imaginable. 

As  to  the  unckangeableness  of  the  atoms, 
we  are  equally  in  the  dark.  That  an 
atom  of  oxygen  in  water  is  similar  in  every 
respect  to  one  in  iron  rust,  we  cannot  assert 
There  are  certain  physical  properties  of  the 
elements  which  persist  in  their  compounds, 
among  which  are  the  optical  properties. 
Every  transparent  compound  has  a  defi- 
nite molecular  refractive  power,  and  it  has 
been  found  that  the  figure  representing  this 
may  be  divided  up  in  such  a  way  as  to  as- 
sign a  definite  portion  to  each  atom  in  the 
molecule.  If  we  once  know  the  atomic  re- 
fractive powers  of  the  several  elements,  we 
can  calculate  with  considerable  accuracy 
the  molecular  refraction  of  any  compound 
containing  these  elements.  For  example, 
the  molecular  refraction  of  alcohol,  C,H,0, 
is  the  sum  of  twice  the  atomic  refraction  of 
carbon,  six  times  that  of  hydrogen  and 
once  that  of  oxygen.  Now  remarkably 
there  are  certain  exceptions.  For  incttance, 
oxygen  combines  in  either  of  two  ways, 
which  are  called  single  and  double  union, 
which  are  symbolically  represented  in  the 
case  of  carbon  compounds,  by  C  =  O  and 
C  —  O.  Ifcs  atomic  refraction  is  different 
in  these  two  forms,  and  we  cannot  posi- 
tively state  that  the  difference  is  not  due  to 
a  temporary  change  of  some  kind  in  the 
atom  itself.  At  the  same  time  (with  the 
above  qualifications  and  some  others  of  a 
similar  nature)  the  persistence  of  the 
atomic  refraction  and  certain  other  physical 
properties  through  all  the  combinations  of 
an  atom,  affords  some  indication  that  its 
nature  remains  essentially  unchanged. 

Finally,  questions  as  to  the  shape,  size, 
hardness  or  penetrability  of  the  atoms,  are 
matters  of  indifference  to  the  chemist  at 
present.  For  his  purposes  they  may  be  re- 
garded  simply  as  centers  through  which 
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energy  manifests  ifcself,  of  like  properties  in 
the  same  element,  but  differing  in  mass  and 
certain  other  respects  in  the  different  ele- 
ments. 

a 

We  may  now  consider  some  of  the  prop- 
ertiee  which  the  chemist  does  ascribe  to  the 
atom  in  addition  to  mass  and  specific  chem- 
ical nature. 

In  recent  years  much  has  been  learned 
about  chemical  affinity,  a  great  part  of  which 
is  susceptible  of  mathematical  expression, 
and  is  independent  of  the  atomic  theory, 
only  the  experimentally  determined  com- 
bining numbers  coming  into  consideration, 
the  gram  aiom  and  gram  molecule  taking  the 
place  of  the  atom  and  molecule.  As  to  the 
real  cause  or  nature  of  affinity  we  are  still 
totally  in  the  dark.  Very  elaborate  re- 
searches, however,  have  brought  to  light 
certain  important  facts  to  which  I  may 
properly  refer,  as  they  are  at  present  incap- 
able of  interpretation  apart  from  the  hy- 
pothesis of  atoms. 

Each  unit  of  an  element  is  capable  of 
uniting  with  but  a  limited  number  of  other 
units,  which  differs  in  different  cases.  This 
may  be  illustrated  by  the  hydrogen  com- 
pounds 

CIH,     0H„     NH„    CH,. 

The  carbon  atom  can  hold  four  hydrogen 
atoms,  the  nitrogen  atom  but  three,  the 
oxygen  atom  but  two,  and  the  chlorine  atom 
but  one.  The  combining  power  of  carbon, 
nitrogen  and  oxygen  atoms  may  be  regarded 
as  divisible  into  four,  three  and  two  parts 
respectively  (with  regard  to  hydrogen) ^ 
while  that  of  the  chlorine  atom  is  indivisi- 
ble. The  number  of  parts  into  which  the 
combining  power  is  thus  divisible  is  termed 
the  valency  of  the  element,  and  each  of  these 
parts  is  termed  a  valence,  bond,  or  affinity  unit. 
Without  going  further  into  detail  (for  the 
subject  is  an  elaborate  one),  it  may  be 
stated  as  a  general  law,  that  combination 
takes  place  by  a  valence  of  one  atom  acting 


on  a  valence  of  another  atom,  or  by  the 
several  valences  of  one,  acting  on  the  corre- 
sponding number  of  valences  of  another 
atom  or  atoms.  This  is  conveniently  repre- 
sented by  lines  joining  the  atomic  symbols. 
Thus  CH^  and  H,0  may  be  represented  by 
the  formulas 

H 


H  — C  — H,    and    H  — O  — H 

as  the  oxygen  atom  has  two  valences,  these 
may  combine  each  with  a  valence  of  car- 
bon, thus 

0  =  C=0. 

This  law  holds  invariably  in  the  case 
of  carbon  compounds,  and  in  general,  but 
whether  combination  takes  place  only  in 
this  way  in  all  classes  of  compounds  is  as 
yet  an  open  question.  The  number  of  va- 
lences has  nothing  to  do  with  the  strength 
of  affinity  ;  a  pentavalent  atom  has  not  five 
times  the  affinity  of  a  univalent  atom. 

It  was  long  ago  discovered  that  there  could 
exist  several  substances  of  the  same  per- 
centage composition  and  molecular  weight, 
but  differing  in  chemical  and  physical  prop- 
erties, the  so-called  isomeric  compounds. 
Sometimes  as  many  as  twenty  distinct  com- 
pounds of  the  same  composition  are  known. 
This  difference  is  inconceivable  if  the  atoms 
are  indiscriminately  arranged,  like  a  lot  of 
different  colored  balls  thrown  together  at 
random ;  there  must  be  in  each  a  definite 
arrangement  of  the  atoms  which  cannot  be 
changed  without  changing  the  nature  of  the 
compound.  A  comprehensive  study  of  com- 
pounds, aided  by  the  conception  of  val- 
ency, has  led  to  the  idea  of  the  linkage  of 
atoms  in  the  molecule  and  to  the  so-called 
structural  or  constitutional  formulas.  The 
structural  formulas  of  the  two  forms  of 
butane,  C^H^^,  are  given,  as  illustrating  the 
linkage  of  atoms,  as  well  as  the  nature  of 
isomerism. 
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CH,-CH,— CH,— CH„       CH,— CH<^g». 

Sach  formulas  are  not  intended  to  repre- 
sent the  actual  form  of  the  molecule ;  they 
are  schematic  merely  ;  they  are  not  fanci- 
ful, but  are  based  on  innumerable  experi- 
ments, which  do  not  concern  us  here.  The 
innumerable  facts  of  organic  chemistry  tally 
so  well  with  the  assumption  of  chemical 
units  or  atoms,  linked  together  in  definite 
ways,  as  to  give  to  the  hypothesis  a  very 
great  degree  of  probability. 

Some  atoms  can  manifest  a  different 
valency  according  to  circumstances ;  thus 
iron  forms  two  chlorides,  FeCl,  and  FeCl,, 
in  the  former  of  which  the  iron  atom 
is  believed,  for  good  reasons,  to  have  but 
two  valences  (Fe") ,  and  in  the  latter  three 

(Fe'")- 
Of  the  cause  of  valency  we  know  nothing, 

and  in  addition  to  what  I  have  said  we 
know  but  little,  except  that  there  is  an 
Intimate  relation  between  the  valences  and 
the  power  of  carrying  electric  charges,  and 
that  (in  some  cases  at  least)  there  is  a  defi- 
nite geometrical  relation  between  the  va- 
lences. 

If  a  salt,  for  example,  sodium  chloride, 
be  dissolved  in  water,  and  an  electric  cur- 
rent be  passed  through  the  solution,  the 
sodium  atoms  move  to  the  negative  pole, 
carrying  charges  of  positive  electricity,  and 
the  chlorine  atoms  to  the  positive  pole, 
carrying  negative  electricity.  These  elec- 
trically charged  atoms  (or  grpups  of  atoms) 
are  termed  ions.  If  the  chlorides  of  iron 
be  similarly  treated,  a  similar  result  follows, 
the  iron  transporting  positive  electricity. 
There  is  this  difference,  however,  that  the 
divalent  iron  atom  in  FeCl,  transports  but 
two  units  of  electricity,  while  the  trivalent 
atom  in  FeCl,  carries  three.  More  complex 
molecules  are  frequently  broken  up  into  a 
mixture  of  simple  and  complex  ions,  the 
latter  carrying  a  unit  of  electricity  for  each 
free  valence,  thus  K^SO^  gives  two  positive 


K  ions  and  the  negative  ion  ^  SO^,  which 
carries  two  units;  with  regard  to  the 
amount  of  electricity  carried  the  valences 
are  therefore  equivalent.  What  the  cause 
of  the  relation  between  valency  and  electri- 
cal phenomena  is,  we  do  not  know. 

There  is  still  another  property  of  valency 
which  has  been  discovered  in  recent  years, 
and  which  is  of  the  highest  importance.  It 
may  be  asked  whether  in  the  case  of  the 
carbon  atom,  for  example,  the  division  of 
the  attractive  power  into  four  valences  im- 
plies action  in  four  distinct  and  fixed  direc- 
tions, that  is,  whether  the  atom  possesses  a 
sort  of  polarity,  or  whether  the  action  may 
be  in  any  direction.  Thanks  to  the  recent 
labors  of  organic  chemists,  it  now  seems 
tolerably  certain  that  the  carbon  atom  tends 
to  exert  its  attraction  in  four  distinct  and 
tolerably  fixed  directions,  rather  than  in 
all  directions  equally. 

It  has  long  been  known  that  there  exist 
certain  pairs  of  organic  compounds  which 
have  identical  composition  and  molecular 
weight,  which  show  identical  chemical  be- 
havior and  which  agree  in  all  physical 
properties  except  two.  These  bodies  can- 
not be  regarded  as  isomeric  in  the  ordinary 
sense,  as  their  structural  formulas  as  usually 
written,  are  identical.  The  two  respects  in 
which  they  differ  are  these :  in  solution  one 
rotates  the  plane  of  polarization  of  light  to 
the  right,  the  other  to  the  lefb ;  when  crys- 
tallized, they  frequently  show  hemihedral 
faces,  differing  only  in  this,  that  the  crys- 
tals of  the  one  cannot  be  brought  to  coin- 
cide with  those  of  the  other,  but  are  as  an 
unsymmetrical  body  and  its  reflected  image 
in  a  mirror.  I  have  said  that  the  ordinary 
structural  formulas  are  schematic  merely, 
they  do  not  claim  to  show  the  actual  rela- 
tion of  the  atoms  in  space.  Two  mole- 
cules, whose  geometrical  forms  are  identical 
except  in  being  right-  and  left-handed  or  as 
object  and  reflection,  would  be  represented 
by  the  same  structural  formula,  and  would 
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have  the  same  chemical,  and  in  general  the 
same  physical  properties ;  their  action  on 
polarized  light,  however,  would  be  the  same, 
bat  in  opposite  directions,  and  their  crys- 
talline form,  if  unsymmetrical,  would  be  so 
in  opposite  senses.  In  short,  the  isomer- 
ism would  not  be  chemical,  but  phyaiccd  or 
geometriealf  like  the  pairs  in  question.  It 
was  farther  observed  that  in  every  case  of 
this  kind  the  molecule  contains  an  '  asym- 
metric carbon  atom,'  a  carbon  atom  united 
with  four  atoms  or  groups  each  differing 
from  the  others : 


6— C— , 


d 


If  we  regard  the  grbnps  a,  6,  c,  d  as  inter- 
changeable in  position,  or  as  rotating  inde- 
pendently about  the  central  carbon  atom, 
we  cannot  explain  the  apparent  right-  and 
left-handedness  of  the  molecule;  there  could 
be  no  fixed  difference  between  the  two  com- 
pounds. If,  however,  as  van't  Hoff  and 
Le  Bel  pointed  out,  we  suppose  the  four 
valences  to  extend  in  the  directions  of  the 
apices  of  a  tetrahedron  and  to  be  fixed  in 
these  directions ;  then  when  the  combined 
groups  are  all  different,  we  obtain  two  forms 
of  molecule  which  are  identical  in  every  re- 
spect except  that  the  one  is  like  the  re- 
flected image  of  the  other. 


The  figures  represent  two  tetrahedra  the 
colters  of  which  are  supposed  to  be  occu- 
pied by  a  carbon  atom,  the  four  groups  a, 
b,  e,  d  being  located  in  the  direction  of  the 
apices.  It  is  easily  seen  that  the  one  cor- 
responds to  the  reflection  of  the  other  in  a 


mirror.  It  is  to  be  distinctly  understood 
that  it  is  intended  to  represent  only  the  di- 
rection of  the  valences,  not  the  shape  of  the 
carbon  atom.  As,  in  general,  these  geo- 
metrical isomers  are  not  readily  transformed 
into  each  other,  it  follows  that  the  com- 
bined groups  or  atoms  have  a  strong  ten- 
dency to  retain  their  relative  positions ;  in 
short,  that  the  direction  of  the  valences  is 
practically  fixed.  The  same  holds  true  in 
the  case  of  pairs  of  compounds  in  which 
there  are  two  doubly  united  carbon  atoms 
as 


;>c=c<j 


and    ?>C=0<*^ 

0  c 


a  simple  rotation  of  one  half  the  molecule 
about  its  axis,  or  an  interchange  of  position 
on  the  part  of  a  and  6  or  e  and  d  in  one  of 
these  forms  would  convert  it  into  the  other, 
yet  in  reality  this  does  not  occur,  and  in 
general,  the  two  forms  represent  distinct 
compounds.  The  theory  has  been  applied 
with  great  success  in  predicting  new  com- 
pounds and  in  explaining  the  nature  of  sub- 
stances containing  several  asymmetric  car- 
bon atoms  in  the  same  molecule,  notably  the 
sugar  group.  It  does  not  imply  that  the 
molecule  is  rigid,  but  merely  that  there  are 
certain  fixed  directions  of  attraction,  about 
which,  within  limits,  the  combined  atoms 
may  vibrate.  The  concordance  of  a  very 
great  number  of  facts  with  this  hypothesis, 
and  the  absence  of  any  noteworthy  ex- 
ceptions, lend  to  it  a  high  degree  of  plausi- 
bility. Whether  the  fixed  direction  of  the 
valences  is  true  of  other  atoms  than  those 
of  carbon,  is  as  yet  uncertain.  Carbon  com- 
pounds lend  themselves  with  especial  ease 
to  such  studies,  and  the  valency  of  carbon 
is  practically  fixed  at  four.  The  effect  of 
varying  valency,  as  in  the  case  of  iron,  is 
unknown,  but  in  the  case  of  nitrogen,  and 
to  some  extent  in  that  of  certain  metals, 
some  evidence  has  been  accumulated,  tend- 
ing to  show  that  the  rule  is  a  general  one. 
It  will  be  seen  that  the  theory  of  the 
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stractaral  formula  involves  an  extension  of 
the  older  atomic  hypothesis,  in  that  it  as- 
serts definitely  that  the  combining  atoms 
do  not  blend,  but  come  into  juxtaposition 
in  some  orderly  and  systematic  fashion, 
while  stereochemistry,  or  chemistry  in 
space,  asserts  that  the  parts  of  these  sys- 
tems are  to  a  certain  extent  fixed  in  relative 
position,  not  rotating  about  each  other  after 
the  manner  of  the  members  of  the  solar 
system.  As  to  the  inner  nature  of  the  atom 
itself,  however,  it  says  absolutely  nothing. 

To  sum  up,  the  laws  of  Constant  and 
Multiple  Proportions  have  led  the  chemist 
to  regard  matter  as  not  continuous,  but  com- 
posed of  units  or  atoms,  these  having  the 
same  mass  and  specific  chemical  properties 
in  the  same  element,  but  other  masses  and 
other  chemical  properties  in  other  elements. 
Innumerable  facts  lead  him  to  believe  that 
the  atoms  in  the  molecule  are  not  blended, 
nor  so  juxtaposed  as  to  have  an  arbitrary 
and  'constantly  varying  relation,  but  com- 
bined in  such  a  manner  that  there  is  a  more 
intimate  relation  between  some  atoms  than 
others,  some  forming  connecting  links  be- 
tween the  rest,  a  relation  which  is  schemat- 
ically represented  by  structural  formulas. 
Finally,  stereochemical  phenomena  indicate 
that  the  molecule  possesses  a  certain  defi- 
nite geometrical  structure,  not  necessarily 
rigid,  but  not  having  a  mobility  of  its  parts 
analogous  to  that  of  the  parts  of  the  solar 
system.  As  to  the  further  divisibility  of 
the  atoms,  their  unalterableness,  indestruc- 
tibility, form,  origin,  and,  in  short,  their 
absolute  nature,  the  chemist  knows  nothing 
and  has  no  opinion  of  real  weight — for  him 
they  are  merely  centers  through  which 
energy  manifests  itself. 

If  those  who  adopt  the  atomic  theory 
would  carefully  distinguish  between  essen- 
tials and  non-essentials,  and  if  those  who 
deny  the  possibility  of  interpreting  vital 
phenomena  in  terms  of  physics  and  chem- 
istry would  bear  in  mind  that  we  know 


scarcely  more  of  the  inner  nature  of  the 
fragment  of  carbon  than  of  the  protoplasm 
into  whose  composition  it  enters,  and  that 
affinity  is  after  all  is  as  great  a  mystery  as 
consciousness,  we  might  possibly  hear  less  of 
the  impossibility  of  gross,  inert,  dead  matter 
containing  within  itself  ^'  the  promise  and 
potency  of  every  form  and  quality  of  life." 

H.  N.  Stokbs. 


SOME  OBJECTIONS  TO  THE  ATOMIC 

THEORY* 

Fob  the  purpose  of  this  discussion,  all 
metaphysical  conceptions  or  discussions  are 
ruled  out,  and  it  is  explicitly  confined  to 
that  definition  of  the  atom  or  molecule  con- 
noted by  Dalton's  famous'hypothesis  with 
such  amplifications  or  Qiodifications  as  have 
been  brought  about  by  the  subsequent  ad- 
vance of  physical  science.  In  its  inception 
the  hypothesis  was  not  without  objectors, 
and  properly  so. 

The  efforts  of  Wallaston  and  others  to 
insist  upon  the  importance  of  considering 
'  combining  numbers '  or  '  reacting  masses,' 
things  which  one  could  really  know  about 
and  determine  experimentally,  rather  than 
hypothetical  atoms,  the  existence  of  which 
in  the  nature  of  things  was  beyond  physical 
proof,  was  philosophically  sound,  as  far  as 
it  went.  But  the  historical  vicissitudes  of 
the  hypothesis,  interesting  though  they  be, 
can  not  be  considered  here,  but  rather,  at- 
tention must  be  given  to  the  comparatively 
recent  discussions  on  this  subject  as  they 
have  appeared  in  contemporaneous  episte- 
mological  writings. 

The  attempt  will  be  made  to  present  the 
present  status  of  the  subject  with  due  re- 
gard to  relative  perspective  values,  rather 
than  to  cite  article  and  authority  in  an 
historical  retrospect.     Dalton's  hypothesis 

*  Paper  read  before  the  joint  meeeting  of  the 
Chemical  and  Philoeophioal  Societies  of  Washington. 
Time  allotted  for  this  contribution  to  the  program, 
15  minutes. 
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according  to  the  generally  accepted  view  of 
its  genesis,  was  the  resalt  of  an  attempt  to 
provide  a  mechanical  explanation  for  the 
fiolntion  of  a  gas  hy  a  liquid.  Under  the 
influence  of  some  force  the  particles  of  the 
gas  are  impelled,  or  diffuse  among  the  par- 
tidee  of  the  liquid.  The  same  is  true  of  all 
solutions,  the  substance  going  into  the  solu- 
tion disappearing  as  such.  And  further- 
more, the  solution,  when  in  equilibrium,  is 
homogeneous;  consequently  the  particles 
must  be  very  small  though  they  remain 
discrete,  and  they  must  be  uniform  in  mass, 
volume,  and  other  properties. 

The  selection  of  the  historical  name  atom 
for  the  particle  did  not  necessarily  imply 
anything  more  than  has  just  been  given. 
The  apparently  ready  explanation  these 
views  gave  for  the  laws  of  definite  and 
multiple  proportions  which  Dalton  had  al- 
ready advanced,  undoubtedly  had  a  pre- 
ponderating influence  in  bringing  about 
their  general  acceptance.  It  is  easy  to  see 
that  granting  the  atomic  hypothesis,  the 
combination  of  two  substances  to  form  an- 
other, always  identical,  must  be  in  definite 
proportions,  or  number  of  atoms  or  when 
tbere  are  multiple  proportions  they  should 
bear  a  simple  ratio  to  one  another.  But  it  is 
not  easy  to  see  how  the  atomic  constitution 
of  matter  follows,  as  a  necessary,  if  suf- 
ficient condition,  from  the  laws  of  chemical 
combination,  looked  at  purely  objectively. 

It  would  seem  as  though  the  human  mind 
was  so  constituted  that  it  necessarily  de- 
manded a  mechanical  explanation  of  recog- 
nizable phenomena.  Indeed,  some  of  our 
foremost  thinkers  apparently  insist  upon 
the  truth  of  this  proposition,  and  to  Lord 
Kelvin,  if  memory  serve  me  correctly,  is 
credited  the  remark  that  he  finds  it  impos- 
sible to  understand  phenomena  for  which 
he  cannot  construct  a  mechanical  model, 
meaning  mentally,  of  course. 

It  is  natural  that  this  feeling  should  exist. 
Oar  earliest  impressions  are  associated  with 


mechanical  phenomena.  These  phenomena 
are  intimately  connected  with  our  visual 
and  tactual  impressions,  with  just  those 
senses,  normally  most  cultivated,  and  most 
closely  associated  with  the  logical  faculty. 
All  through  life  a  very  large  proportion  of 
every  day  experience  is  with  mechanical 
processes.  We  thus  come  to  look  for  the 
^  mechanism '  of  all  phenomena  of  which 
we  .become  conscious,  and  when  it  is  not 
obvious  we  supply  it  by  analogies  from  bet- 
ter known  phenomena  ;  thus  the  tendency 
to  reduce  all  phenomena  to  the  lowest 
terms  of  matter  and  the  three  laws  of  mo- 
tion.  This  leads  to  the  consideration  of 
the  Herbartian  School,  which  is  hardly 
within  the  scope  of  this  paper.  The  point 
to  be  made  is  that  the  conception  of  the 
atomic  constitution  of  matter  to  explain  the 
laws  of  chemical  combination  is  not  in  itself 
susceptible  of  proof,  nor  in  the  nature  of 
things  is  it  probable  that  it  ever  will  be ; 
and  that  after  all,  as  we  have  it  to-day,  it 
is  nothing  more  nor  less  than  an  arudogy 
with  a  conceivable  mechanical  process. 
This  idea  has  been  more  or  less  clearly 
brought  out  sometime  since  by  J.  J.  Thom- 
son, Mach  and  others.  It  has  been  treated, 
though  not  perhaps  specifically,  by  Ostwald, 
in  his  now  famous  paper  on  the  '  Failure 
of  Scientific  Materialism,'  wherein  he  very 
clearly  indicates  the  ultimate  weakness  of 
mechanical  explanations  of  phenomena 
where  they  long  held  sway,  instancing  the 
ignordbimus  polemics  resulting  from  the 
famous  address  of  Du  Bois-Baymond  ;  and 
more  familiar  perhaps  the  development  of 
the  theory  of  light,  from  the  corpuscular 
theory,  through  the  undulatory  theory  with 
its  hypothetical  ether,  demonstrated  by 
Kelvin  to  be  necessarily  unstable  and  phys- 
ically non-existent,  to  the  recent  electro- 
magnetic theory;  and  cites  Hertz  with 
whose  name  this  theory  is  so  closely  asso- 
ciated as  declaring  that  he  saw  nothing  in 
it  but  six  differential  equations,  in  an  effort 


610 


SGIENCK 


[N.  8.   Vol.  XL  No.  877. 


to  save  it  from  the  inherent  weakness  of  a 
possible  mechanical  explanation.  A  farther 
instance  of  the  failure  of  mechanical  con- 
ceptions to  account  for  observed  phenomena 
is  cited  in  the  attempt  of  Helmholtz, 
Clausius,  Kelvin,  not  to  mention  less  well 
known  workers,  to  modify  Mayer's  concep- 
tion of  the  equivalency  of  various  forms  of 
energy,  by  the  notion  that  all  forms  of  en- 
ergy are  fundamentally  the  same — ^mechan- 
ical energy.  Whereas  it  has  remained 
impossible  to  conceive  of  a  working  mech- 
anism for  certain  forms  of  energy,  this 
idea  is  no  longer  urged  as  an  appendage  to 
the  original  conception,  though  it  is  pointed 
out  its  freedom  from  any  arbitrary  hy- 
pothesis should  have  been  a  sufficient 
reason.  In  another  place  he  calls  atten- 
tion to  the  arbitrary  hypothesis  in  the 
kinetic  theory  of  gases  ;  of  artificially  neu- 
tralizing the  properties  of  directions  by  as- 
suming that  collisions  are  taking  place 
equally  in  all  directions ;  and  the  conse- 
quent failure,  when  attempts  are  made  to 
extend  the  theory  to  electrical  energy  for 
example.  This  has  been  clearly  pointed 
out  by  Mach  also. 

What  we  know  of  the  outside  world  is 
through  oar  senses,  inherently  energy  man- 
ifestations. Of  what  gave  rise  to  the  sen- 
sations we  know  naught  but  these  energy 
phenomena,  or  differences  of  energy.  We 
are  not  accustomed  to  regard  them  objec- 
tively however,  and  we  conceive  for  our- 
selves a  mental  picture,  a  mechanical  one, 
matter  J  which  it  is  true  we  cannot  attempt 
to  disassociate  from  energy,  as  giving  rise 
to  the  energy  manifestations  which  we  can 
and  do  know.  And  to  this  hypothetical 
matter  are  ascribed  properties,  the  most 
striking  being  its  permanency  or '  indestruc- 
tibility.' Says  Mach,  ''all  our  effort  to 
mirror  the  world  in  thought  would  be  futile 
if  we  found  nothing  permanent  in  the  varied 
changes  of  things.  It  is  this  that  impels 
us  to  form  the  notion  of  substance." 


The  hypothetical  existence  of  matter  is 
then  merely  a  mental  effort  to  give  a  me- 
chanical explanation  to  observed  energy 
phenomena ;  not  as  will  be  presently  indi- 
cated that  it  is  necessary  we  should  have  a 
mechanical  explanation  of  phenomena,  but 
that  it  has  become  a  habit  of  mind  with  us. 
And  with  the  notion  of  matter  and  of  mat- 
ter as  made  up  of  discreet  molecules  or 
atoms,  we  bring  in  many  other  arbitrary 
hypotheses.  In  accounting  for  special  phe- 
nomena we  have  modified  our  original  hy- 
potheses with  special  attributes  to  me6t  each 
specific  case  :  the  present  notions  regarding 
the  asymmetric  carbon  atoms;  space  iao- 
mers  and  polymers  in  general;  varying 
valency ;  complex  or  '  physical '  molecalee 
determining  the  symmetry  of  crystals,  etc 
It  is  not  contended  by  any  one  that  these 
hypotheses  have  not  been  useful.  Indeed, 
in  the  field  of  organic  chemistry  it  is  not 
easy  to  see  how  it  could  have  reached  its 
present  highly  developed  stage  without 
them.  But  it  is  contended  that  with  a  re- 
alization of  the  exact  position  of  the  hy- 
pothesis with  relation  to  the  phenomena  for 
which  it  seeks  to  account,  should  come  a 
realization  of  the  retarding  influence  it  un- 
doubtedly has  had,  and  may  have  on  the 
development  of  science.  It  has  been  well 
said,  that  ''  it  would  not  become  physical 
science  to  see  in  its  self-created,  changeable, 
economical  tools,  molecules  and  atoms,  re- 
alities behind  phenomena.  Forgetful  of  the 
lately  acquired  sapience  of  her  older  sister, 
philosophy,  in  substituting  a  mechanical 
mythology  for  the  old  animistic  or  meta- 
physical scheme,  and  thus  creating  no  end 
of  supposititious  problems.  The  atom  musl 
remain  a  tool  for  representing  phenomena 
like  the  functions  of  mathematics." 

But  if  it  be  philosophically  weak  to  ase 
this  mechanical  device  in  accounting  for  ob- 
served phenomena,  because  unnecessary,  be- 
cause it  necessitates  a  constant  modification 
by  subsidiary  hypotheses  and  finally  shows 
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evident  signs  of  being  ultimately  as  futile 
as  mechanical  explanations  in  general  have 
proved  for  all  classes  of  phenomena  the  ques- 
tion immediately  arises,  why  not  abandon 
it  ?  Especially  when  we  are  already  in  pos- 
session of  so  elegant  and  flexible  a  method 
for  the  statement  of  phenomena  as  is  fur- 
nished by  the  language  of  mathematics. — 
An  instrument  so  highly  developed,  so  fer- 
tile in  suggesting  interrelations,  by  its  fa- 
cility in  bridging  long  mental  processes  as 
often  to  create  an  uncanny  feeling  to  which 
the  great  Euler  gave  expression,  that  '^  his 
science  in  the  person  of  his  pencil  surpassed 
himself  in  intelligence." 

Should  we  not  rather  agree  with  Mach 
who  has  defined  physics  (including  of 
coarse  all  physical  science)  as  ''  experience 
arranged  in  economical  order,"  that  the 
''  aim  of  research  is  the  discovery  of  the 
equations  which  subsist  between  the  ele- 
ments of  phenomena." 

This  I  take  it  may  be  regarded  as  a 
fair  presentation  of  the  'phenomenology' 
or,  '  mathematico-physico-phenomenology ' 
point  of  view  in  contradistinction  to  that  of 
^  atomistics.'  Of  the  many  contributions  to 
the  discussion,  direct  or  indirect  which  con- 
temporaneous literature  furnishes,  perhaps 
the  most  notable  is  from  Boltzmann.  He 
insists  that  both  methods  of  presenting 
phenomena  are  but  methods ;  that  each  pos- 
sesses inherent  advantages,  that  neither  can 
with  fairness  be  dogmatically  declared  su- 
perior, and  until  it  shall  have  come  about 
that  the  one  has  absorbed  the  other,  both 
methods  should  be  developed  together.  By 
both  methods  it  is  possible  to  present  com,' 
prehensive  conceptions  of  fields  of  phenomena 
not  possible  to  direct  description.  But  we 
should  guard  against  introducing  any  un- 
necessary arbitrariness,  rather  than  follow 
Ostwald  in  attempting  no  concept  at  all. 
That  as  a  matter  of  fact,  the  concepts  of  the 
calculus  rest  fundamentally  on  the  notion 
of  a  finite  number  of  elements ;  otherwise 


the  theory  of  limits  has  no  meaning  and  the 
differential  equation  does  not  represent  a 
possibility.  This  is  of  course  an  essentially 
atomistic  conception. 

In  avoiding  arbitrariness  as  far  as  possi- 
ble, by  assigning  as  few  properties  as  may 
be  necessary  to  the  atoms  in  any  particular 
field  of  phenomena,  we  obtain  special  hy- 
potheses. 

Phenomenology  attempts  to  co-ordinate 
these  special  hypotheses  in  one  concept. 
There  are  at  least  two  difficulties  ;  the  cor- 
respondingdifferentialequationsdiffer,  mak- 
ing their  comparisons  a  very  complicated 
matter ;  they  relate  to  stationary  or  nearly 
stationary  conditions  and  cannot  fairly 
represent  turbulent  reactions.  The  '  ener- 
getic phenomenology '  attempts  to  consider 
what  is  common  to  these  various  fields, 
such  as  the  energy  laws,  but  fails  because 
its  results  are  too  general,  and  the  analogies 
are  not  applicable  in  all  details. 

Atomistics  would  attempt  to  co-ordinate 
these  fields,  by  modifying  the  assigned  prop- 
erties of  the  atoms,  and  thus  obtain  a 
simultaneous,  comprehensive  view  of  the 
whole,  to  an  extent  not  approached  by 
phenomenology.  Further,  by  this  method 
some  notion  is  to  be  had  of  turbulent  ac- 
tions. But  the  assigned  properties  of  the 
atoms  must  be  in  accord  with  the  special 
concept  of  the  phenomenology,  and  there- 
fore this  latter  should  be  developed  also. 
8o  that  atomistics,  though  they  have 
hindered  progress  at  times,  still  have  a  use. 
And  the  danger  is  in  confusing  the  pheno- 
menology of  results  alraedj'  established 
with  the  atomistic  hypotheses  which  sever 
to  hold  them  together. 

Yolkmann  suggests  a  further  qualification 
to  these  views  to  which  Boltzmann  assents, 
dividing  physical  phenomena  into  three 
classes:  Coarser  phenomena  as  elasticity 
or  capillarity,  where  atomistic  hypotheses 
are  unnecessary ;  finer  phenomena  as  elec- 
trolyses,  dispersion  of   light,   etc.,  when 
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atomistics  may  be  aseful ;  and  a  middle 
field  when  the  osefalness  of  atomistics  is 
doabtfal,  and  to  this  last  field  only  does 
Boltzmann's  contention  apply  that  both 
methods  shonld  be  developed  together. 

Whether  or  no  we  may  agree  with  Boltz- 
mann  as  to  the  atomistic  basis  of  the  calcu- 
lus, or  the  propriety  of  Yolkmann's  classi- 
fication, we  shall  be  inclined  to  hold  his  main 
contention  as  sound  and  conservative,  albeit 
x>n  utilitarian  grounds.  Both  the  language 
of  mathematics,  the  medium  of  expression 
of  the  phenomenologist,  and  that  of  the 
atomisticist  are  but  methods,  after  all,  hu- 
man instruments,  ingeniously  devised  and 
beautifully  developed,  but  merely  instru- 
ments. 

Whether  we  shall  obtain  a  theory  for 
observed  phenomena  which  shall  be  as  com- 
prehensive as  the  atomic  hypotheses  with- 
out its  adherent  drawbacks,  as  flexible,  as 
labor  saving,  as  suggestive  as  the  calculus  9 
without  its  complexity  in  certain  desired  ap- 
plications, by  the  absorption  of  one  method 
by  the  other,  it  is  not  possible  to  say  as  yet. 
Quite  possibly  the  ideal  theory  is  to  come 
from  an  entirely  different  direction.  But 
for  the  present  we  must  use  those  instru- 
ments which  are  at  hand,  and  as  long  as 
they  prove  useful  each  in  itself  is  worth  the 
highest  development  we  can  give  it.  The 
idea  expressed  by  one  of  the  previous 
speakers  this  evening,  that  the  coming  gen- 
eration will  shake  off  the  fetters  of  '  mechan- 
ism '  and  concern  itself  with  '  parameters  ' 
may  be  true,  but  it  seems  to  me  a  rather 
bold  prophecy.  More  likely  is  it  that  notions 
of  the  'atoms'  and  'parameters'  will  develop 
side  by  side,  the  distinguishing  feature  of 
their  study  being  a  clearer  view,  a  realizing 
sense  of  their  exact  relationship  to  phenom- 
ena. And  with  this  it  seems  fair  to  assume 
will  come  those  new  principles  which  Ost- 
wald  has  prophesied  to  account  for  phenom- 
ena, where  the  '  energistics  '  has  failed  and 
whose  form  it  is  futile  to  predicate  at  present. 


To  this  end  the  discussion  was  probably 

necessary  and  should  prove  most  useful. 

It  is  to  be  regretted  that  the  time  allotted 

me  will  not  suffice  to  call  to  your  attention 

the  views  of  other  thinkers  on  this  most 

interesting  subject.      I  trust  that  what  I 

have  been  able  to  bring  before  you  will  at 

least  indicate  the  status  and  importance  of 

the  subject. 

Frank  K.  Camebok. 


ON  ARTIFICIAL  PARTHENOGENESIS  IN  SEA 

URCHINS. 

In  the  last  October  number  of  the  Aimer- 
ican  Journal  of  Physiology  I  published  a  pre- 
liminary note  on  the  artificial  production  of 
larvsB  from  the  unfertilized  eggs  of  the  sea 
urchin.  I  mentioned  that  unfertilized  eggs 
were  able  to  develop  into  normal  platei 
after  having  been  in  a  solution  of  equal 
parts  of  a  20/8  n  MgCl,  solution  and  sea 
water  for  about  two  hours.  The  control 
experiments  by  which  the  possibility  of  a 
fertilization  of  these  eggs  through  sperma- 
tozoa had  been  excluded  were  briefly  men- 
tioned. In  the  April  number  of  the  same 
journal  a  full  description  of  my  experi- 
ments was  published  which  I  believe  puts  an 
end  to  any  doubt  concerning  the  possibility 
of  an  error.  Nevertheless  I  decided  to  repeat 
these  same  experiments  with  the  additional 
precaution  of  using  sterilized  sea  water. 
Through  the  kindness  of  the  board  of  tras- 
tees  of  the  Elizabeth  Thompson  Fund  I 
was  enabled  to  make  further  experiments 
on  artificial  parthenogenesis  at  the  Pacific 
Coast.  These  experiments  have  led  to  a 
number  of  new  results  which  will  be  pub- 
lished in  the  American  Journal  of  Physiology, 
Here  I  will  confine  myself  to  a  description 
of  the  precautions  which  were  taken  in 
these  experiments  to  exclude -the  possibility 
of  a  fertilization  of  the  eggs  through  sper- 
matozoa. 

The  sea  water  used  for  these  experiments 
was  heated  the  day  before,  very  slowly,  to 
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a  temperature  of  from  50  to  70°  C.  and  was 
kept  at  that  temperature   for  about  ten 
minutes  and  allowed  to  cool  very  slowly. 
The  control  experiments  proved  that,  as 
was  to  be  expected,  the  spermatozoa  are 
killed  by  this  treatment.     During  the  time 
the  water  was  heated  no  sea  urchin  was 
opened  in  the  laboratory  or  was  even  kept 
there.    The  sterilized  sea  water  was  kept 
in  special  flasks  and  covered  jars  which 
were  utilized  for  this  purpose  only.    Before 
we  started   an  experiment  we  disinfected 
oar  hands  thoroughly  with  soap  and  brush 
in  the  same  way  as  is  customary  in  a  sur- 
gical operation.     Every  sea  urchin  before 
it  was  opened  was  exposed  for  from  two  to 
five  minutes  to  a  powerful  stream  of  fresh 
water  and  care  was  taken  to  wash  the 
whole  surface  of  the  animal  as  thoroughly 
as  possible  with  fresh  water.     The  mouth 
of  the  sea  urchin  was  then  cut  out  with 
scissors  that  had  been  sterilized  the  day 
before  in  the  flame  and  had  been  kept  dry 
since.     Through  the  excision  of  the  mouth 
the  sexual  glands  were  exposed  and  their 
color  allowed  to  decide  whether  the  animal 
was  a  male  or  a  female.     If  the  first  animal 
that  was  opened  was  a  female  the  intestine 
was  removed  with  a  sterilized  forceps  and 
care  was  taken  not  to  bring  the  forceps  in 
contact  with  the  ovaries  or  with  the  outside 
surface  of  the  animal.    After  the  intestine 
had  been  removed  and  nothing  left  except 
the  ovaries,  the  inside  of  the  animal  was 
repeatedly   filled    with  fresh    water    and 
washed  out.    Then  each  of  the  five  ovaries 
were  taken  out  in  toto  with  a  sterilized  sec- 
tion lifter  and  special  pains  were  taken  that 
the  ovaries  did  not  come  in  contact  with 
the  surface  of  the  sea  urchin  or  with  the 
hands  of  the  experimenter.    The  ovaries 
were  first  put  into  a  dish  of  fresh  water, 
were  washed  off  carefully  and  then  put  into 
sterilized  sea  water. 

One  part  of  the  eggs  was  put  into  steril- 
ized sea  water  to  serve  as  control  material. 


A  second  portion  was  put  into  a  mixture  of 
equal  parts  of  sterilized  sea  water  and  a 
20/8  n  MgCl,  solution.  An  hour  or  two 
later  these  eg:gs  were  taken  out  of  this 
mixture  and  put  into  sterilized  sea  water. 
While  of  the  latter  eggs  as  many  as  25  per 
cent,  developed  into  blastulse  and  swam 
around  the  next  day,  not  an  egg  of  the  con- 
trol material  even  segmented.  We  spent 
hours  searching  the  control  material  for 
segmented  eggs  but  were  never  able  to  find 
a  single  one. 

In  addition  to  these  control  experiments 
we  made  several  others.  It  was  necessary 
to  apply  the  mixture  of  equal  parts  of  the 
20/8  n  MgCl,  solution  and  sea  water  for 
from  one  to  two  hours  in  order  to  bring 
about  the  development  of  the  unfertilized 
eggs.  We  made  it  a  rule  to  take  out  one 
portion  of  eggs  from  this  solution  much 
earlier — in  some  cases  after  ten  minutes.  In 
no  case  did  one  of  these  eggs  segment  or 
develop. 

A  third  series  of  control  experiments  was 
applied.  Solutions  with  less  MgCl,  and 
more  sea  water  were  tried.  In  solutions  of 
30  cc.  20/8  n  MgCl,  and  70  cc.  sea  water  not 
an  egg  was  able  to  develop. 

If  the  first  animal  opened  in  these  ex- 
periments happened  to  be  a  male  the  in- 
struments were  at  once  laid  aside  for  disin- 
fection and  the  next  animal  was  opened  by 
another  experimenter  with  the  same  pre- 
cautions. 

In  some  experiments  we  used  sea  water 
that  had  been  filtered  through  a  new  Pas- 
teur filter.  Although  no  spermatozoa  are 
able  to  pass  through  such  a  filter,  the  eggs 
treated  with  a  mixture  of  equal  parts  of  a 
20/8  n  MgCl,  solution  and  filtered  sea  water 
developed  while  none  of  the  control  eggs 
were  able  to  develop. 

In  one  of  the  former  papers  I  mentioned 
the  fact  that  the  mixture  used  for  artificial 
fertilization  killed  the  spermatozoa  in  a 
comparatively  short  time  and  injured  many 
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of  the  eggs.  Contrary  to  the  common 
prejadice,  it  is  a  fact  that  spermatozoa  are 
much  more  sensitive  and  are  killed  mach 
sooner  than  the  egg. 

My  experiments  at  Pacific  Grove  were 
carried  on  with  Strongylocentroius  francU- 
canus  and  purpuraiu^.  In  both  animals 
artificial  parthenogenesis  can  easily  be  ac- 
complished. 

In  the  experiments  at  Pacific  Grove  I 
enjoyed  the  valuable  assistance  of  Mr.  W. 
E.  Garrey.  j^^^^  ^o^^ 

Thb  Univebsfty  of  Chicaqo. 
April  3,  1900. 


A  CURIOUS  PHASE  OF  INTER-STREAM  ERO- 
SION IN  SOUTHERN  OREGON. 

Thb  *  Bogue  River  Valley,'  in  southwest- 
em  Oregon,  is  one  of  the  five  great  de- 
pressed areas  of  the  Pacific  Coast  country, 
which  separate  the  Klamath  and  Coast 
ranges  from  the  Sierra  Nevada  and  Cascade 
Mountain  systems.  Its  main  stream,  the 
Bogue  Biver,  issues  from  deep  cafLons  in 
the  Cascade  Bange,  and  flows  thence,  in  its 
middle  course,  through  a  broad  valley 
whose  floor  is  a  flat  plain,  two  to  five  or 
more  miles  in  width.  In  crossing  the 
basin,  the  stream  found  soft  strata  to  work 
upon,  and  not  being  obliged  to  cut  deep,  it 
eroded  a  broad  valley,  strongly  contrasting 
with  the  cafions  above  and  the  narrow, 
rocky  gorge  in  which  the  river  makes  its 
passage  through  the  Klamath  Mountains 
near  the  sea.  All  the  tributary  streams 
within  the  area  of  the  basin  have  eroded 
similarly  broad,  flat- bottomed  valleys,  and 
between  them  they  have  reduced  to  a  local 
base-level,  the  greater  portion  of  an  area 
forty  or  fifty  miles  in  length  by  twenty  to 
thirty  miles  in  width.  Within  these  limits 
there  are  many  hills  and  low  mountains, 
remnants  of  the  Tertiary  strata  in  which 
the  broad  valleys  are  excavated,  but  they 
are  quite  insignificant  in  comparison  with 
the  high  mountains  which  enclose  the  basin. 


of  which  the  Siskiyou  range  on  the  south- 
west rises  to  7000  feet  and  over,  and  the 
Cascades  on  the  east  to  6000  feet  on  the 
average,  surmounted  by  the  beautiful  vol- 
canic, snow-clad  cone  of  Mt.  Pitt. 

Since  the  partial  base -leveling  of  the 
'  Bogue  Biver  Valley,'  which  doubtless 
was  accomplished  nearly  at  sea-level,  the 
territory  has  been  elevated  and  the  basin 
tilted,  mainly  toward  the  northwest.  The 
valley  plain  descends  from  an  altitude  of 
about  1900  feet  at  Ashland  to  less  than 
1300  feet  where  the  C.  &  O.  B.  B.  ap- 
proaches the  Bogue  Biver.  In  ascending 
along  the  river,  the  gradual  rise  in  the 
plain  is  everywhere  quite  perceptible,  and 
it  has  attained  an  altitude  of  apprc^mately 
2000  feet  where  the  main  stream  issues 
from  the  foot-hills  proper  of  the  Cascade 
Mountains.  This  tilting  has  increased  the 
gradient  of  the  streams,  causing  them  to 
cut  below  the  old  level,  and  all  the  prin- 
cipal ones  now  flow  in  comparatively  nar- 
row, sharp- cut,  cafion-shaped  troughs,  ex- 
cavated from  30  to  75  feet  below  the  valley 
plain.  These  cafions  are  few  and  widely 
separated,  telling  of  the  youthfulness  of 
this  new  cycle  of.  erosion. 

The  inter-stream  tracts  are  broad  plains, 
undissected  by  deep  guUeys.  Some  por- 
tions of  them  are  without  timber  or  even 
chaparral,  although  generally  supplied  with 
a  sparse  growth  of  grass,  and  in  the  ver- 
nacular of  the  country  are  known  as 
deserts.  It  is  on  these  '  deserts,'  some  of 
which  are  four  or  five  miles  in  length  and 
one  to  three  miles  in  width,  that  is  de- 
veloped the  peculiar  type  of  surface  erosion 
which  has  given  rise  to  this  paper. 

When  viewed  from  a  distance,  the  sur- 
face of  the  '  deserts '  appears  to  be  remark- 
ably even,  suggesting  an  absolutely  un- 
eroded,  water-laid  deposit  such  as  might 
result  from  the  complete  filling  of  a  broad, 
shallow  lake  basin.  But,  upon  endeavoring 
to  cross  these  barren  plains  in  the  rainy 
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season,  the  traveler  is  unpleasantly  made 
acqaainted  with  the  fact  that  the  whole 
surface  is  cat  up  by  a  system  of  shallow 
galleys  or  gutters,  in  which  water  com- 
monly stands,  but  there  is  rarely  observed 
a  flowing  stream.  This  system  of  guUeys 
is  not  of  the  familiar  dendritic  type  of  other 
regions.  The  gutters  are  all  couDected, 
bat  branch  and  inter-branch  in  a  very  con- 
fusing manner.  There  seem  to  be  no  trunk 
streams  (properly  so  called)  and  tributaries. 
In  fact,  there  is  a  perfect  net-work  or 
labyrinth  of  gutters  carved  into  the  sur- 
face of  the  plain,  completely  surrounding 
and  isolating  low,  gently  rounded  mounds 
of  gravelly  material  from  30  to  150  feet  in 
diameter,  and  whose  tips  represent  the 
original  plain  surface  of  the  valley  floor, 
and  give  these  'deserts'  IJieir  apparent 
evenness  as  seen  from  a  distance. 

The  gutters  are  from  3  to  30  feet  in  width, 
and  are  constantly  narrowing  and  widening 
from  no  cause  which  has  yet  appeared. 
Sometimes  they  head  in  a  small  rounded 
basin,  30  to  50  feet  in  diameter.  Indeed,  it 
may  be  said  that  the  whole  system  is  made 
up  of  rounded,  elongated  basins,  connected 
by  narrower  channels.  Yet  whatever  may 
he  the  widths  all  portions  of  these  guUeys  are 
trenched  to  about  the  same  depth  beneath  the 
original  surface,  namely ,  ahout  S  feet.  The 
little  basins  at  the  heads  are  as  deep  as  the 
guUeys  on  the  borders  of  the  'deserts'  where 
they  are  about  to  enter  the  cafion  valleys 
of  the  main  streams.  They  are  floored 
with  rounded,  waterworn  cobbles  of  black 
volcanic  rock,  of  comparatively  uniform 
size,  and  never  seem  to  contain  any  ordin- 
ary stream  deposits  such  as  gravel  or  sand. 

The  settlers  of  the  region  commonly  refer 
to  these  depressions,  containing  standing 
water  during  the  rainy  season,  as  'pot- 
holes,' but  it  is  obvious  that  they  do  not 
represent  the  typical  remolinos  or  pot-holes 
of  stream-bed  erosion.  I  have  the  follow- 
ing explanation  to  offer :  The  surface  for- 


mation of  these  '  desert '  tracts  is  a  bed  of 
obscurely  stratified,  water-laid  gravel  and 
sand,  containing  a  scattering  of  waterworn 
cobbles.  The  material  has  come  largely  out 
of  the  Cascade  Mountains,  as  is  indicated 
by  the  large  numbers  of  fragments  of  chal- 
cedony, agate  and  opal  scattered  over  the 
'  deserts.'  It  was  spread  far  and  wide  across 
the  valley  floor  by  the  Rogue  river  and 
tributaries,  perhaps  during  a  short  period 
of  slight  depression,  and  probably  is  the 
equivalent  in  taxonomic  position  of  the 
Red  Bluff"  gravels  of  the  Sacramento  Valley 
(of  about  the  age,  it  seems  to  me,  of  the  II- 
linoian  drift-sheet  of  the  Mississippi  Basin) . 
The  caflon  valleys  have  been  carved  since, 
trenching  this  gravel  formation  and  cutting 
into  the  harder  Tertiary  rocks  below.  They 
reveal  to  us  the  fact  that  the  gravel  is  only  a 
thin  layer,  usually  not  much  exceeding  three 
or  four  feet  in  thickness,  spread  over  the  bev- 
eled edges  of  the  older  formations,  which 
were  base-leveled  to  form  the  general  even 
floor  of  the  valley. 

During  ordinary  seasons,  the  erosion  of 
the  guUeys  proceeds  very  slowly  or  not  at 
all,  but  I  learn  from  the  inhabitants  that  at 
certain  times,  not  often  occurring,  after  very 
heavy  rain  storms,  there  is  a  decided  move- 
ment of  the  water  in  the  gutters,  and  at 
such  times,  the  finer  material  of  the  gravel 
formation  may  be  removed  and  carried  into 
the  cafions,  while  the  cobbles  remain  be- 
hind to  encumber  the  flat  floors  of  the  de- 
pressions. This  erosive  action  is  only  active 
as  far  down  as  the  base  of  the  gravel,  where 
the  much  harder  volcanic  rock  is  encoun- 
tered, and  this  may  account  for  the  remark- 
ably uniform  depth  of  the  guUeys.  Their 
varying  width  and  the  labyrinthine  charac- 
ter of  the  system  may  be  due  to  some  struc- 
tural feature  of  the  gravel  formation,  not  ap- 
pearing upon  a  casual  examination. 

Oscar  H.  Hershey. 

Bbagdok,  Calif., 
Feb.  6,  1900. 
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THE  SIXTY-SEVENTH  ANNUAL   REPORT  OF 
THE  COAST  AND  GEODETIC  SURVEY.  . 

The  Beport  of  the  Saperintendent  of  the 
Coast  and  Geodetic  Sarvey  for  the  year  end* 
ing  Jane  30, 1898,  hae  just  made  its  appear- 
ance from  the  Government  Printing  Office, 
in  Washington.  The  publication  has  been 
somewhat  delayed  on  account  of  numerous 
changes,  both  in  form  and  matter. 

A  striking  feature  of  the  new  report  is  the 
absence  of  large  folded  maps  in  the  body  of 
the  work.  The  plan  has  been  generally 
adopted  of  showing,  by  cuts,  only  such  work 
as  has  been  accomplished  during  the  year; 
and  to  this  end,  all  large  illustrations  are 
reduced  to  single  or  double  page  plates. 
Where  clearness  is  equally  served,  small 
cuts  are  run  in  the  text,  thus  very  much 
adding  to  facility  of  description,  as  well  as 
making  the  volume  more  convenient  and 
economical.  Two  large  progress  maps  are 
placed  in  a  pocket  at  the  end. 

The  type  is  of  a  pleasing  character,  known 
as  French  Old  Style,  and  gives  the  page  a 
clean  open  appearance.  A  departure  has 
been  made  from  the  usual  custom,  in  the 
matter  of  binding  and  margin.  The  type 
page  is  somewhat  sm^tUer,  while  no  change 
has  been  made  in  the  size  of  the  leaf.  The 
sombre  black  of  the  cover  has  been  replaced 
by  a  grateful  olive  tint ;  the  Coast  and  Geo- 
detic Survey  seal  appears  on  the  back,  and 
the  flag,  a  newly  acquired  insignia,  orna- 
ments the  front.  Withal,  the  book  is  not 
so  large  as  the  average  one  for  previous 
years,  owing  partly  to  the  elimination, 
already  noticed,  of  the  large  unwieldy  folded 
maps,  and  partly  because  of  the  omission  of 
some  matter  hitherto  published  but  now  re- 
garded as  unessential  in  a  general  statement 
of  the  activity  of  the  Bureau. 

The  whole  subject  is  treated  under  four 
heads,  viz : 

I.  The  Survey  and  its  Progress. 

II.  The  ScieDtific  and  Technical  Besalta. 

III.  The  Administration. 

IV.  The  Appendices. 


Under  the  first  head  is  an  introduction, 
in  which  the  appropriations  are  stated,  and 
a  general  summary  of  the  work  of  the  year 
is  given.  This  outlines  the  course  of  the 
work,  and  treats  of  the  re-survey  of  Chesa- 
peake Bay  and  San  Francisco  Bay ;  of  the 
explorations  in  Alaska  and  the  Pribilof 
Islands;  and  of  the  geodetic  operations 
throughout  the  interior  of  the  country. 
Notice  is  taken,  also,  of  the  forms  of  publi- 
cation :  (1)  of  charts  and  maps,  and  (2) 
the  textual  publications. 

The  aid  given  to  the  military  and  naval 
authorities  in  the  war  with  Spain  is  touched 
upon.  Soon  after  the  outbreak  of  hoetilities 
thirty  officers  were  withdrawn  from  the  ser- 
vice, and  three  vessels,  the  PaUerson,  Me- 
Arthur  and  Oedney,  on  the  Pacific  Coast,  were 
temporarily  transferred  by  the  President  to 
the  navy.  On  the  Atlantic  Coast,  the  Badte 
was  used  as  a  dispatch  boat  between  Key 
West  and  SEavana,  and  rendered  important 
service  in  connection  with  the  '  Maine  dis- 
aster.' In  addition  to  the  collation  and 
preparation  of  information  regarding  maps 
of  Puerto  Bico,  Cuba,  Hawaii  and  the 
Philippines,  the  Survey  furnished  to  the 
Navy  Department,  between  April  1st  and 
June  30th,  over  27,600  charts. 

Mention  is  made  of  the  fact  that  at  the 
close  of  the  fiscal  year  there  were  375  per- 
sons employed  in  the  service,  including 
petty  officers  and  sailors.  The  total  cost 
of  the  work  is  stated  as  follows : 

Field  expenses. $124,800 

YesBels  (inolading  $75,000  for  the 

Pathfinder, 110,000 

Salaries 226,870 

Office  expenses 34,400 

Making  a  total  of $496,070 

To  this  is  to  be  added  an  amount  of 
$112,676,  from  the  Naval  Appropriation 
Bill,  for  pay  and  subsistence  of  enlisted 
men,  as  well  as  $45,354,  for  the  pay  of 
naval  officers,   making    a  grand  total  of 
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$654,100,  as  the  cost  of  the  survey  during 
the  fiscal  year  described. 

Following  the  introduction  is  an  histor- 
ical sketch  of  the  Coast  Survey,  stating 
briefly  the  phases  through  which  it  has 
passed  since  its  inception,  in  1807,  and  also 
.giving  a  list  of  the  Superintendents,  from 
the  beginning  to  the  present  time.  As  a 
matter  of  interest,  a  sketch  is  shown  giving 
the  outline  of  the  first  triangulation  laid 
out  on  this  work.  It  consists  of  1 1  trigono- 
metrical x>oints  in  the  vicinity  of  New  York, 
suitably  connected  by  triangulation,  and  de- 
termined and  verified  by  the  measurement 
of  two  base  lines.  This  work  was  done  as 
early  as  1817. 

Passing  to  the  second  division  of  the  re- 
port, the  scientific  and  technical  results,  we 
find  the  work  classified  into : 

(1)  Coast  Work. 

(2)  Geodetio  Work. 

(3)  Magnetio  Work. 

(4)  Special  Operations. 

(5)  Pablioation  of  Resalts. 

Under  Cooit  Work,  a  general  statement 
is  given  of  the  progress  made  in  Buzzard's 
Bay,  Chesapeake  Bay,  Lake  Pontchartrain, 
Ban  Francisco  Bay,  Washington  Sound  and 
Alaska.  Mention  is  made  of  some  miscel- 
laneous charts,  and  finally  a  list  of  hydro- 
graphic  sheets  is  given,  published  through 
the  courtesy  of  the  United  States  Fish  Com- 
mission, and  referring  to  the  work  of  the 
steamer  Albatross  in  Southeastern  Alaska, 
under  the  direction  of  Commander  J.  F. 
Moser,  U.  S.  N. 

The  details  of  field  operations  comprise  a 
description  of  the  work  accomplished  in  the 
different  localities  in  hydrography,  current 
observations,  topography,  etc. 

Besides  the  regular  coast  work,  a  party 
was  sent  to  the  Pribilof  Islands,  and  during 
the  season,  which  was  an  exceptionally 
&vorable  one  for  surveying  operations,  a 
complete  topographical  survey  was  made  of 
St.  Paul,  St.  George,  Walrus,  and   Otter 


islands,  on  the  scale  of  1/20,000.  Not  only 
this,  but  the  seal  rookeries,  to  the  number 
of  eighteen,  were  completely  developed,, 
and  maps  of  them  were  carefully  drawn, 
on  a  scale  of  1/2000.  These  show  every 
necessary  detail,  and  furnish  most  valuable 
information  touching  upon  the  seal  industry. 

In  January,  1898,  an  appropriation  of 
$100,000  was  made  by  Congress,  in  order 
that  immediate  information  might  be  se- 
cured in  regard  to  the  mouth  of  the  Yukon 
and  other  rivers  leading  to  the  gold  pro- 
ducing regions  of  Alaska.  Three  parties 
were  sent  out  in  the  spring,  and  valuable 
results  were  obtained  from  all  the  localities 
visited.  Special  attention  was  given  to  the 
mouths  of  the  Yukon  and  Copper  rivers, 
the  region  around  the  head  of  Lynn  Canal, 
and  the  passes  leading  to  the  Klondike. 

The  work  of  the  Coast  Pilot  Division  is 
briefly  stated,  and  mention  is  made  of  the 
fact  that  the  issue  of  the  U.  S.  Coast  Pilot 
for  the  Atlantic  Coast  has  increased  from 
1209  copies  during  the  year  1897,  to  1632 
copies  for  the  following  year. 

Prominent  among  the  work  accomplished 
in  the  Tidal  Division  during  the  year  was 
the  preparation  and  completion  of  Parts  I. 
and  II.  of  a  '  Manual  of  Tides,'  by  Dr.  B. 
A.  Harris.  These  two  parts  were  published 
as  Appendices  Nos.  8  and  9  of  the  Annual 
Report  for  1897.  It  is  proposed  to  treat 
the  whole  subject  in  five  parts.  Part  III., 
because  it  was  immediately  wanted,  ap- 
peared first,  and  was  published  as  appendix 
No.  7  in  the  Report  for  1894.  Parts  IV. 
and  V.  will  appear  shortly. 

Part  I.  is  a  historical  treatment  of  the 
subject.  Part  II.  refers  to  tidal  observa- 
tions, the  equilibrium  theory,  and  har- 
monic analysis.  Part  II.  is  on  connections 
between  harmonic  and  non-harmonic  quan- 
tities, including  applications  to  the  reduc- 
tion and  prediction  of  tides.  Part  IV.  will 
treat  of  tidal  theory ;  and  part  V.  of  tidal 
streams  or  currents. 


618 


SCIENCE. 


[N.  S.  Vol.  XI.  Na  277. 


The  Oeodetie  work  of  the  survey  for  the 
fiscal  year  considered,  is  treated  nnder  the 
sabjects  of  reconnoissance,  triangulation, 
hypsometry,  astronomical,  and  gravity 
work.  These  have  been  carried  on  in  all 
three  divisions  of  the  United  States,  the 
Eastern,  Middle,  and  Western,  and  also  in 
Alaska.  Gravity  work  was  done  on  the 
Pribilof  Islands,  with  a  standard  set  of 
pendulums. 

The  magnetic  work  has  been  generally  dis- 
tributed over  Maryland,  District  of  Ck>lum- 
bia,  Virginia,  West  Virgina,  Ohio,  North 
Carolina,  California,  Washington,  and 
Alaska.  The  magnetic  survey  of  Mary- 
land, made  by  Dr.  L.  A.  Bauer,  under  the 
auspices  of  the  Geological  Survey,  is  noted 
in  connection  with  the  regular  work  of  the 
Coast  and  Geodetic  Survey.  This  work 
was  carried  out  with  instruments  loaned  by 
the  Survey,  and  in  return  for  their  use  the 
Government  was  to  have  access  to  the  re- 
sults, when  desired. 

Of  Special  Operations  may  be  cited  the 
location  of  buoys,  the  establishment  of 
speed  trial  courses  for  ships  of  the  Navy  ; 
magnetic  ranges  and  dock  lines  ;  State 
boundary  lines,  and  detailed  hydrographic 
surveys..  Observers  have  been  sent  with 
exploring  parties,  where  there  was  prospect 
of  securing  valuable  geographical  knowl- 
edge. 

In  the  Division  of  Publication  a  descrip- 
tion is  given  of  the  processes  employed  in 
chart  production.  The  plane-table  sheet, 
as  it  comes  from  the  hands  of  the  field  of- 
ficer, is  followed  through  the  different 
stages  of  reducing,  engraving  and  printing, 
until  it  appears  as  a  finished  chart,  ready 
for  distribution.  More  than  100,000  charts 
were  issued  during  the  year. 

Of  the  textual  publications  there  are  the 
annual  reports  and  scientific  appendices, 
the  bulletins,  notices  to  mariners,  tide 
tables,  coast  pilot,  and  special  publications. 
A  bulletin,  entitled,  *  Tables  of  Depths  for 


Channels  and  Harbors  on  the  Coast  of  the 
United  States,'  has  been  issued.  The  reg- 
ular notices  to  mariners,  over  4000  copies 
of  which  are  sent  out  monthly,  and  tide 
tables,  which  now  include  about  3000  ports 
throughout  the  world,  were  published  dur- 
ing the  year.  The  predicted  time  of  every 
high  and  low  water,  throughout  the  year,  is 
given  for  70  principal  ports,  of  which  25  are 
within  the  territory  of  the  United  States. 
As  a  special  publication  may  be  noted, 
'  Magnetic  Ranges  for  Determining  Devia- 
tion of  the  Compass  in  San  Francisco  Bay.' 
The  catalogue  of  charts  published  by  the 
Coast  and  Geodetic  Survey  at  present  con- 
tains a  list  of  about  500  charts  and  maps. 

Under  the  general  head  of  '  Administra- 
tion,' may  be  noted  a  table  giving  the  de- 
tails of  field  operations,  followed  by  a  sum- 
mary of  the  work  accomplished  in  the  Of- 
fice of  the  Assistant  in  Charge  of  Office  and 
Topography,  as  well  as  in  the  Office  of  the 
Hydrographic  Inspector  and  the  Office  of 
Standard  Weights  and  Measures. 

Under  the  title  Assistant  in  Charge  of  Offiee 
and  Topography,  the  routine  work  and  the 
results  obtained  in  the  following  divisions 
are  described : 

(1)  Gompntlng. 

(3)  Tidal. 

(3)  Drawing  and  Engraving. 

(4)  Chart. 

(5)  Instmment. 

(6)  Libraiy  and  Archives. 

(7)  Mi8oellaneoii& 

(8)  Disbursing. 

In  the  report  of  the  Hydrographic  Inspec- 
tor appear  statements  in  regard  to  vessels 
and  officers  ;  the  hydrographic  section^  and 
the  coast  pilot  party. 

The  important  work  of  the  Office  of 
Standard  Weights  and  Measures  is  given  only 
in  outline.  Much  time  was  given  by  Mr. 
Braid,  the  officer  then  in  charge,  to  the 
consideration  of  questions  relating  to  sugar 
importation.  Standard  bars  of  length  were 
supplied  to  the  Ordnance  Department  of 
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the  Army,  for  nse  in  the  manufactare  of 
great  rifles.  Progress  was  made  in  design- 
ing apparatas  for  the  comparison  of  electri- 
cal standards ;  and  standards  of  length  and 
mass  were  furnished  as  requested,  to  State 
and  manicipal  authorities,  to  corporations, 
and  to  individuals. 

As  a  special  feature  in  the  operations  of 
the  fiscal  year  for  which  the  report  is  made, 
may  be  mentioned  the  tide  and  current  ob- 
eervations  in  Seymour  Narrows,  Alaska ; 
where,  by  permission  of  the  Canadian 
Government,  a  tide  gauge  was  established, 
and  times  of  slack  water  during  day  hours, 
from  April  18th  to  October  14th,  were  ob- 
served. Predictions  based  on  this  and  other 
information  have  since  appeared  in  the  tide 
tables,  and  are  a  valuable  acquisition  to  the 
information  there  found. 

During  the  year  a  contract  was  let  for 
the  steamer  Pathfinder,  to  be  constructed 
especially  for  the  Alaskan  work.  She  is  the 
largest  of  the  Coast  Survey  fleet,  now  num- 
bering 11  steamers  and  five  sailing  vessels, 
and  has  a  displacement  of  about  875  tons, 
with  a  steaming  radius  of  7000  miles.  This 
vessel  has  already  made  the  trip  from  New 
York  to  San  Francisco,  by  way  of  Cape 
Horn,  and  has  proved  herself  to  be  an  ad- 
mirable sea-going  vessel.  She  is  now 
stationed  in  the  Hawaiian  Islands,  engaged 
in  hydrographic  work,  but  will  soon  come 
north  to  take  up  the  operations  for  which 
she  is  especially  fitted  by  her  construction, 
namely,  the  hydrography  on  the  rock-bound 
coasts  of  the  Aleutian  Islands. 

The  reconnoissance  and  the  triangulation 
has  been  carried  on  along  ninety -eighth  me- 
ridian, and  much  progress  has  been  made. 
This  is  later  to  be  connected  with  the  Mexi- 
can work  on  the  south  and  the  British  on)the 
north,  and  altogether  will  furnish  an  arc  of 
the  meridian,  second  to  none,  for  the  deter- 
mination of  the  earth's  figure.  The  great 
arc  across  Eussia,  from  the  North  Cape  to  the 
Baltic,  was  considered  a  great  achievement. 


but  the  combined  British,  American  and 
Mexican  arc  will  probably  stand  without  a 
rival  for  many  years  to  come.  This,  com- 
bined with  the  arc  of  the  parallel,  the  re- 
sults of  which  are  now  deduced,  and  the 
report  of  which  is  running  through  the 
press,  will  completely  determine  the  earth's 
figure  for  the  continent  of  North  America. 

The  important  connection  across  the 
Peninsula  of  Florida,  from  Femandina  on 
the  east  to  Cedar  Keys  on  the  west,  has 
been  made  and  is  reported  in  the  present 
volume.  This  completely  binds  together 
the  somewhat  loose  tertiary  triangulation 
on  the  eastern  coast  with  that  on  the 
western,  and  aids  materially  in  the  correct 
determination  of  all  geographical  positions 
on  the  coast  of  Florida. 

Following  the  traditions  of  the  Coast  and 
Geodetic  Survey  in  the  question  of  State 
boundaries,  assistants  were  detailed  to  aid 
the  commissioners  of  Maryland  and  Vir- 
ginia in  the  location  of  the  line  between 
the  two  states.  This  was  completed  in 
January  of  the  fiscal  year.  Other  impor- 
tant side  operations  were  the  special  hydro- 
graphic  examination  of  the  Tybee  Sub- 
merged Breakwater,  made  at  the  request 
of  the  War  Department ;  services  on  the 
Mississippi  Biver  Commission ;  hydro- 
graphic  surveys  at  Key  West  and  the 
Tortugas,  made  at  the  request  of  the  Navy 
Department;  and  operations  undertaken 
in  compliance  with  special  acts  of  Congress. 
Under  the  last  head  may  be  stated  the 
survey  of  the  Brunswick  Outer  Bar,  Ga., 
which,  on  account  of  the  extreme  accuracy 
required,  necessitated  prolonged  and  care- 
ful examination.  Aid  was  given  in  the 
private  expedition  undertaken  during  the 
year,  to  Mt.  St.  Elias,  and  although  the  ex- 
pedition was  unable  to  reach  the  top,  valu- 
able information  of  the  region  was  procured. 

In  the  fourth  part  of  the  work  appear  the 
Appendices.  Of  these  there  are  nine,  and 
the  subjects  treated  are  : 
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Nob.  (1),  (2),  (3)  Precise  Leveling,  in 
Kansas  and  Colorado. 

No.  (4)  The  Peruvian  Arc,  its  relative 
Value,  etc. 

No.  (5)  Physical  observations  made  in 
connection  with  the  Pribilof  Islands  Expe- 
dition of  1897 ;  in  which  the  magnetic  ir- 
regularity on  St.  George  Island,  the  sea 
water  densities  in  the  North  Pacific  and 
Bering  Sea,  and  the  determination  of  the 
force  of  gravity  on  St.  Paul  Island,  are  all 
treated. 

No.  (6)  A  report  on  the  Proceedings  of 
the  International  Geodetic  Association,  and 
on  Geodetic  Operations  in  the  United  States; 
comprising  statements  with  reference  to  the 
international  latitude  service,  gravity  meas- 
ures, the  figure  of  the  earth,  the  Peruvian 
arc,  and  the  longitudes  of  Paris  and  Green- 
wich. Under  Geodetic  Operations  in  the 
United  States  are  treated ;  base  lines,  tri- 
angulations  and  arcs,  astronomical  work, 
miscellaneous  operations,  past  and  future 
operations,  and  the  work  of  the  United 
States  Engineers. 

No.  (7)  The  Determination  of  Time, 
Longitude,  Latitude,  and  Azimuth ;  in 
which  the  method  of  making  these  observa- 
tions and  computations  is  treated  funda- 
mentally. This  paper  is  the  fourth  edition 
of  an  appendix  to  previous  Coast  Survey 
reports.  It  is  now  brought  up  to  date,  and 
embodies  the  most  recent  knowledge  on  the 
subject.  A  description  is  given  of  the  most 
approved  practical  methods  developed  from 
field  experience  during  half  a  century. 

No.  (8)  A  Plane  Table  Manual,  in  which 
are  given  the  field  methods  employed  with 
this  valuable  and  convenient  instrument. 
The  subject  is  treated  under :  I.  A  prelimi- 
nary statement ;  II.  The  instruments  and 
adjustments ;  and  III.  The  field  work. 
Under  the  latter  head  the  three- point  prob- 
lem is  treated  at  length,  and  numerous 
tables  are  given,  among  which  may  be 
noted  one  for  computing  differences  of  ele- 


vation, one  showing  heights  correspond- 
ing to  angles  of  elevation,  and  one  giving 
corrections  for  effect  of  curvature  and  re- 
fraction. 

No.  (9)  Problems  of  Physif^raphy  con- 
cerning Salinity  and  Temperature  of  the 
Pacific  Ocean — closes  the  report  and  is 
treated  in  three  heads:  Bering  Sea,  Ok- 
hotsk Sea,  and  the  Central  Pacific  Ocean. 

There  are  25  cuts  in  the  body  of  the 

work,  besides  55  in  the  different  appen- 

dices.    Many  of  these  are  half-tone  illos- 

trations  and  add  materially  to  the  value  and 

appearance  of  the  Beport. 

E.  D.  P. 


SCIENTIFIC  BOOKS. 
Clark  University,  1889-1899.  Decennial  CeU- 
bratian.  Worcester,  Mass.,  Published  by  the 
University.  1899.  4to.  Pp.  566. 
Of  the  three  verbs  to  ba^  to  do,  and  to  knmoj 
the  great  majority  of  young  men  unhesitatingly 
regard  the  second  as  expressing  the  ultimate 
purpose  and  end  of  life.  This  is,  as  a  matter  of 
course,  the  idea  of  the  practical  man,  who 
knows  what  he  wants,  and  does  not  desire  to 
want  anything  else.  The  average  trustee  of  an 
American  college  will  think  it  a  very  com- 
mendable thing  for  a  professor  to  employ  all 
the  time  he  can  possibly  save  in  making  money ; 
but  if  he  devotes  much  energy  to  any  purely 
theoretical  research,  the  trustees  will  look  upon 
him  askance,  as  a  barely  respectable  squanderer 
of  his  opportunities.  In  England,  this  notion 
takes  a  turn  that  really  makes  it  a  little  less 
gross ;  yet  being  foreign,  perhaps  we  can  dis- 
cern its  error  more  easily  than  in  its  more  fa- 
miliar guise.  Thus,  Dr.  Karl  Pearson,  in  the 
introduction  to  his  ^  Grammar  of  Science/  de- 
liberately lays  down  the  principle  that  no  end 
whatever  is  to  be  approved  without  a  reason, 
except  the  end  of  the  preservation  of  society ; 
and  applying  this  rule,  declares  that  the  only 
valid  excuse  for  the  encouragement  of  scientific 
activity  lies  in  its  tending  to  maintain  'the 
stability  of  society.'  This  is  a  truly  British 
phrase,  meaning  the  House  of  Liords  and  vested 
rights  and  all  that.  Only  recently,  we  have 
seen  an  American  man  of  science  and  of  weight 
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discoaB  the  purpose  of  education,  without  once 
allading  to  the  only  motive  that  animates  the 
genuine  scientific  investigator.  I  am  not  guilt- 
less in  this  matter,  myself ;  for  in  my  youth,  I 
wrote  some  articles  to  uphold  a  doctrine  I 
called  Pragmatism,  namely,  that  the  meaning 
and  essence  of  every  conception  lies  in  the  ap- 
plication that  is  to  he  made  of  it.  That  is  all 
very  well,  when  properly  understood.  I  do 
not  intend  to  recant  it.  But  the  question  arises, 
what  ia  the  ultimate  application  ;  at  that  time,  I 
seem  to  have  been  inclined  to  subordinate  the 
eoncepUon  to  the  act,  knowing  to  doing.  Subse- 
quent experience  of  life  has  taught  me  that  the 
only  thing  that  is  really  desirable  without  a 
reason  for  being  so,  is  to  render  ideas  and  things 
reasonable.  One  cannot  well  demand  a  reason 
for  reasonableness  itself.  Logical  analysis 
shows  that  reasonableness  consists  in  associa- 
tion, assimilation,  generalization,  the  bringing 
of  items  together  into  an  organic  whole — which 
are  so  many  ways  of  regarding  what  is  essen- 
tially the  same  thing.  In  the  emotional  sphere, 
this  tendency  towards  union  appears  as  Love  ; 
so  that  the  Law  of  Love  and  the  Law  of  Reason 
are  quite  at  one. 

There  was  a  simple  fellow  who,  in  a  be- 
nighted age  and  land,  wandered  about  uttering 
appreciations  of  the  elements  of  human  life 
which  have  made  an  extraordinary  impression 
upon  most  of  us.  Of  all  his  sayings,  there  is 
none  whose  truth  has  been  brought  home  to 
me  more  strongly  by  what  I  have  been  able  to 
detect  in  successful  men  and  women  than  this : 
Whoever  makes  his  own  welfare  his  object  will 
simply  ruin  it  utterly :  6  evpuv  t^  injx^  avroii 
hwoUoEi  ahrfyv.  American  education,  for  the 
most  part,  is  directed  to  no  other  object  than  the 
welfare  of  the  individual  scholars ;  and  thereby 
incites  them  to  pursue  that  object  exclusively. 
A  great  university  bears  upon  its  seal  the  re- 
mark of  its  founder  :  ''I  wish  to  found  an  insti- 
tution where  any  man  can  learn  any  thing. ' '  It 
was  a  noble  idea ;  and  it  would  be  mean  to  pick 
flaws  in  it — especially  as  he  did  not  say  what 
ulterior  purpose  he  might  have  in  view.  But 
the  university  which  parades  this  casual  re- 
mark as  its  motto,  seems  to  proclaim  to  its  stu- 
dents that  their  individual  well-being  is  its  only 
aim.    Our  scientific  schools  distribute  circulars 


which  dwell  chiefly  upon  the  handsome  incomes 
their  alumni  are  making,  thereby  calling  up 
such  images  as  a  handsomely  laid  table  with  a 
pair  of  H&vre-de-grace  duclcs  and  a  bottle  of 
Chd.teau  Margaux.  What  comes  of  such  a  con- 
ception of  education  and  of  life,  for  surely,  the 
purpose  of  education  is  not  difl^erent  from  the 
purpose  of  life?  The  result  is  that,  notwith- 
standing all  the  devices  and  tricks  of  the  Amer- 
ican teachers'  art,  it  may  be  doubted  whether 
any  teaching  ever  anywhere  did  less  to  make 
happy  men  and  women.  At  any  rate,  the 
spiritual  meagerness  of  the  typical  American 
school-book  is  extreme.  The  great  medieval 
universities,  the  modern  German  universities, 
the  new  science  colleges  of  England,  which  did, 
and  do,  great  things  for  their  students  person- 
ally, were  never  in  the  least  founded  for  their 
students'  individual  advantage,  but,  on  the  con- 
trary, because  of  the  expectation  that  the  truths 
that  would  be  brought  to  light  in  such  institu- 
tions would  benefit  the  State.  This  end  was, 
and  is,  so  constantly  in  view  that  the  scholars 
are  led  to  regard  their  own  lives  as  having  a 
purpose  beyond  themselves. 

Yet  even  this  is  a  low  view  of  learning  and 
of  science.  No  reader  of  this  Journal  is  likely 
to  be  content  with  the  statement  that  the 
searching  out  of  the  ideas  that  govern  the  uni- 
verse has  no  other  value  than  that  it  helps 
human  animals  to  swarm  and  feed.  He  will 
rather  insist  that  the  only  thing  that  makes  the 
human  race  worth  perpetuation  is  that  thereby 
rational  ideas  may  be  developed,  and  the 
rationalization  of  things  furthered. 

No  other  occupation  of  man  is  so  purely  and 
immediately  directed  to  the  one  end  that  is 
alone  intrinsically  rational,  as  scientific  investi- 
gation. It  so  strongly  influences  those  who 
pursue  it  to  subordinate  all  motives  of  ambi- 
tion, fame,  greed,  self-seeking  of  every  descrip- 
tion, that  other  people,  even  those  who  have 
relatively  elevated  aspirations,  such  as  theo- 
logians and  teachers,  altogether  fail,  in  many 
cases,  to  divine  the  scientific  man's  simple  mo- 
tives. The  Clark  University,  in  recognizing 
the  pursuit  of  science  as  its  first  object,  with 
teaching, — of  course,  an  indispensable  means  of 
securing  continuity  of  work, — as  only  a  subordi- 
nate, or  at  most  a  secondary  object,  has  perhaps 
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the  most  elevated  ideal  of  any  university  in  the 
world ;  and  I  believe  it  to  be  so  much  the  better 
for  the  individual  students.  At  any  rate,  I  can 
only  record  my  personal  observation  in  two 
visits,  after  having  endeavored  at  many  univer- 
sities to  learn  to  appreciate  the  atmospheres  of 
such  places,  that  there  is  a  sweetness  and  a 
strength  there  quite  exceptional.  I  am  far 
from  regretting  that  the  institution  has  been 
through  tribulations,  and  has  purged  itself  of 
every  element  alien  to  its  idea.  To-day  the 
good  seed  has  germinated,  so  that  it  can  no  longer 
be  choked  by  lower  motives  if  it  now  only  re- 
ceives what  is  necessary  to  its  continuance.  It 
is  earnestly  to  be  hoped  that  it  may  speedily 
find  its  Constantino  or  its  Helena.  If  not,  one 
can  but  pity  the  family  of  its  founder,  which 
will  have  missed  so  narrowly  a  crown  of  high 
distinction.  In  that  case,  one  must  believe 
that  among  the  American  people,  so  apprecia- 
tive of  broad  ideas,  there  may  be  found  some 
thousands  of  persons,  who  whether  they  are 
quite  sure  of  the  immeasurable  superiority  of 
the  aims  of  Clark  or  not,  will  at  any  rat'C  feel 
that  one  institution  of  this  peculiar  kind  ought 
to  exist  in  the  land,  and  will  come  forward  with 
annual  subscriptions  to  enable  it  to  tide  over  a 
prolongation  of  its  period  of  trial,  and  to  wait 
for  the  rescue  that  sooner  or  later,  from  some 
quarter  or  another,  is  sure  to  come.  The  vol- 
ume before  us  affords  indisputable  proof  of  the 
extraordinary  interest  and  respect  which  this 
small  institution  commands  from  every  genuine 
man  of  science  the  whole  world  over.  Mr. 
Clark  has,  at  any  rate,  drawn  the  eyes  of  all 
Europe  with  expectation  upon  the  city  of  Wor- 
cester. To  allow  the  university,  after  this,  to 
sink  into  nothingness  would  be  to  make  a  nasty 
smirch  upon  the  scutcheon  of  America,  that 
would  long  remain  an  offence  to  all  our  eyes. 

C.  S.  Pei&ce. 

Analysis  of  White  Paints.  A  Collection  of  Notes 
on  the  Chemical  Analysis  of  White  and  Tinted 
Paints.  By  George  H.  Ellis,  B.Sc,  Ana- 
lytical Chemist  and  Assay er.  Late  Chemist 
(Chicago,  Burlington  and  Quincy  Railway 
Company.  The  Technical  Press,  Evanston, 
111.  Pp.  61  4-  vi. 
This  little  book  is  a  reprint  of  a  series  of 


papers  originally  published  in  the  Painl^  OU  and 
Drug  BevieWj  and  their  aim  is  to  give  a  detailed 
description  of  the  best  methods  of  analysis  of 
white  and  tinted  paints.  The  book  is  intended 
not  only  as  a  reference  book  for  experienced 
chemistB,  but  also  as  a  complete  manual  for  the 
use  of  those  who  have  little  knowledge  of  chem- 
istry. Thus  a  full  description  is  given  of  the 
analysis  of  clay.  It  is  a  lamentable  fact  that 
so  many  manufacturers  who  are  just  coming  to 
feel  the  need  of  a  chemist  in  their  works,  do  not 
recognize  the  desirability  of  having  as  cheniist 
one  who  has  at  least  a  moderately  thorough 
knowledge  of  chemistry.  A  book  like  the  one 
before  us  will  be  of  great  value  to  the  inexperi- 
enced paint-chemist,  and  will  not  come  amiss  to 
others.  It  will  be  of  most  value,  however,  to 
those  chemists  into  whose  hands  there  comes 
only  occasionally  a  sample  of  paint  for  analysis. 
Chapter  1  is  on  preparing  samples  for  analysis. 
Chapter  2  describes  the  different  white  pig- 
ments,  and  their  qualitative  and  quantitative 
analysis,  with  specimen  analyses  by  the 
author.  The  pigments  considered  are  calciam 
carbonate,  gypsum,  china  clay,  silica,  bariam 
sulfate,  magnesium  carbonate,  magnesium  sili- 
cate, zinc  oxid,  and  white  lead.  Chapter  3  pre- 
sents schemes  for  the  analysis  of  mixed  paints, 
a  problem  often  difficult  owing  to  the  presence 
of  several  different  pigments  as  well  as  perhaps 
adulterants.  The  methods  given  are  excel- 
lent and  are  described  with  clearness.  The  ase 
of  barium  carbonate  as  a  white  pigment  is  re- 
ferred to  only  in  a  brief  note,  where  it  is  stated 
to  be  little  used  in  American  paints.  I  do  not 
recall  having  seen  any  mention  elsewhere  of  its 
use,  but  a  highly  praised  paint  came  into  my 
hands  lately,  which  consisted  of  nearly  equal 
parts  barium  carbonate  and  zinc  oxid. 

An  appendix  gives  a  brief  scheme  for  the 
estimation  of  turpentine,  benzin  and  water,  a 
list  of  the  principal  pigments  with  their  trade 
names,  atomic  weight  table,  and  metric  conver- 
sion table.  The  book  has  a  full  index.  It  is  to 
be  hoped  that  the  author  will  supplement  this 
book  by  a  similar  one  on  colored  pigments  and 

tints  and  their  analysis. 

Jas.  Lewis  Howe. 

The  Refraction  of  the  Eye,  Including  a  CompUie 
Treatise  on  Ophthalmometry,     A  Clinical  Text- 
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book  for  Students  and  Practitioners.  By 
Edwabd  Davis,  A.M.,  M.D.,  Adjunct  Profes- 
sor of  Diseases  of  the  Eye  in  the  New  York 
Post-Graduate  Medical  School  and  Hospital, 
etc.,  with  One  Hundred  and  Nineteen  En- 
gravings, Ninety-seven  of  which  are  Original. 
8vo.     Pp.  XII,  431. 

This  book  as  indicated  in  its  sub-title  is  prac- 
tically a  treatise  on  Ophthalmometry.  Replete 
with  illustrative  cases  showing  the  most  accu- 
rate and  the  most  certain  of  the  methods  that 
are  employed  by  the  author  for  the  examination 
and  correction  of  errors  of  refraction,  it  serves 
as  an  excellent  clinical  guide  for  both  the  be- 
ginner and  the  experienced  practitioner  in  this 
particular  line  of  ophthalmic  practice. 

Well  written,  devoid  of  confusing  diagrams, 
and  most  comprehensive  in  its  every  detail,  it 
can  be  safely  asserted  that  the  book  is  by  far 
the  best  exposition  of  the  value  and  the  use  of 
the  ophthalmometer  that  we  have  in  our  pos- 
session at  the  present  time. 

Both  the  author  and  the  publisher  are  to  be 
congratulated  upon  the  production  of  a  valuable 
work.  C.  A.  O. 


SCIENTIFIC  JOURNALS  AND  ARTICLES, 

The  Journal  of  Physical  Chemistry^  January. 
'  On  the  Inversion  of  the  Hepta-  and  Hexa-hy- 
drates  of  Zinc  Sulphate  in  the  Clark  Cell,'  by 
H.  C.  Barnes ;  <  The  Melting  Point  of  Chloral 
Hydrate,'  by  C.  G.  L.  Wolf.  The  conclusion  is 
drawn  that  but  one  modification  of  chloral  hy- 
drate exists  in  the  fused  substance  and  that  the 
observed  differences  in  melting  point  are  due  to 
dissociation.  'The  Relation  of  the  Taste  of 
Acid  Salts  to  their  Degree  of  Dissociation,'  by 
Louis  Kahlenberg.  The  author  finds  that  the 
Bour  taste  of  solutions  of  acid  salts  is  much 
stronger  than  would  be  accounted  for  by  the 
theory  that  acid  taste  is  due  to  free  hydrogen 
ions.  '  The  Electro- Chemical  Equivalent  of  Car- 
bon,' by  H.  C.  Pease.  The  value  for  carbon 
when  anode  in  concentrated  sulfuric  acid  has 
been  already  determined ;  the  author  finds  the 
value  in  fused  potassium  hydroxid  (that  is  in 
a  Jaques'  cell),  to  be  three,  as  in  the  acid. 
Carbon  in  both  these  conditions  is  thus  quad- 
rivalent. In  the  February  number  :  '  On  the 
Emission    and    Absorption   of    Water    Vapor 


by  Colloidal  Matter,'  by  P.  Duhem,  an  ex- 
tended mathematical  treatment  of  the  sub- 
ject. *  The  Melting-point  of  Formyl-phenyl- 
acetic  ether,'  by  C.  G.  L.  Wolf.  *  Freez- 
ing-point Curve  for  Water  containing  Hydro- 
chloric Acid  and  Phenol,'  by  J.  A.  Emery  and 
F.  K.  Cameron.  The  depression  of  the  freezing- 
point  of  water  by  hydrochloric  acid  and  phenol 
is  in  general  an  additive  effect.  '  Note  on  Bun- 
sen's  Ice  Calorimeter,'  by  J.  W.  Mellor  ;  prepa- 
ration of  an  air  free  water  and  filling  the  calori- 
meter therewith. 

In  The  Oaprey  for  March,  Paul  Bartsch  con- 
tinues his  '  Birds  of  the  Boad  '  discussing  those 
seen  in  February  and  March  about  Washington. 
Eugene  S.  Bolfe  describes  '  Some  Trials  of  a 
Field  Collector '  and  J.  P.  Norris  discourses  of 
the  'Eggs  of  the  Sandhill  Crane.'  Under  the 
caption  'Biographies  of  Ornithologists'  Theo- 
dore Gill  contributes  a  first  installment  of  a 
welcome  sketch  of  Swainson.  The  editor  prom- 
ises other  biographies  and  in  commenting  upon 
the  mercantile  value  of  eggs  makes  some  inter- 
esting remarks  on  the '  impulse  to  collect  some- 
thing '  that  seems  inborn  in  man. 

The  American  Naturalist  for  March  opens  with 
a  paper  by  P.  Calvin  Mensch  '  On  the  Life  His- 
tory of  Autolytus  Comutus  and  Alternate  Gen- 
eration in  Annelids '  in  which  the  author  reaches 
the  conclusion  that  in  Autolytus  we  do  not  have 
asexual  generation  alternating  with  an  asexual, 
but  a  sexual  dimorphism.  Frank  B.  Lillie  pre- 
sents '  Some  Notes  on  Regeneration  and  Regu- 
lation in  Planarians,'  and  W.  W.  Norman  has 
some  '  Remarks  on  the  San  Marcos  Salamander, 
Typhlomolge  oraihhuni  Stejneger'  which  include 
some  excellent  figures  of  this  little  salamander. 
C.  F.  W.  McClure  writes  '  On  the  Frequency  of 
Abnormalities  in  Connection  with  the  Postcaval 
Vein  and  its  Tributaries  in  the  Domestic  Cat 
{Felis  domesiicay  concluding  that  breeding  ex- 
periments might  give  us  some  clue  to  their 
causes.  J.  A.  Allen  reviews  '  The  North  Amer- 
ican Jumping  Mice '  and  L.  Murbach  treats  of 
'  Fresh- Water  Aquaria. '  The  Synopses  of  North 
American  Invertebrates  are  continued  by  Har- 
riet Richardson  who  discusses  '  The  Isopoda. ' 
The  balance  of  the  number  is  devoted  to  nu- 
merous reviews  of  current  literature. 
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The  plates  for  the  April  number  of  BJiodara, 
Journal  of  the  New  England  Botanical  Club, 
were  destroyed  in  the  recent  fire  at  the  Heintze- 
mann  press-rooms  in  Boston.  The  appearance 
of  the  April  and  May  issues  of  Bhodara  will 
necessarily  be  somewhat  delayed. 


SOCIETIES  AND  ACADEMIES. 

NEW  YOEK  ACADEMY  OF  SCIENCES. 

SECTION  OP  ASTRONOMY  AND  PHYSICS. 

A  MEETING  of  the  Section  was  held  on  Mon- 
day evening,  February  5th.  Professor  J.  K. 
Bees  presented  a  report  on  November  meteors. 
Arrangements  were  made  by  the  Columbia 
University  observatory  to  observe  and  photo- 
graph the  meteors  during  the  week  of  Novem- 
ber 12  to  18,  1899.  At  West  Point,  Dr.  S.  A. 
Mitchell,  assisted  by  Messrs.  Bauer  and  Jenkins, 
was  provided  with  a  Rowland  concave  grating 
and  two  cameras.  No  photographs  however 
were  obtained.  At  Bay  port,  L.  I.,  Mr.  C.  A. 
Post  had  placed  his  observatory  and  his  ser- 
vices at  the  disposal  of  the  Columbia  observa- 
tory staff.  Six  cameras  and  two  telescopes 
were  made  use  of.  On  one  plate  in  a  camera 
provided  with  a  €K>erz  lens,  a  photograph  taken 
on  November  15th,  between  16  h.  9  m.  30  sec, 
and  16  h.  40  m.  44  sec,  when  pointed  near  Proc- 
yon,  showed  a  meteor  trail.  Dr.  Elkins  of  the 
Yale  observatory  will  measure  this  plate. 

A  number  of  students  and  others  watched  for 
the  meteors  for  the  purpose  of  counting  them,  at 
West  Point,  New  York,  and  Bayport.  At  West 
Point,  in  about  four  hours  on  November  15th, 
17  meteors  were  seen  of  which  12  were  Leonids. 
In  New  York  on  the  same  evening,  three  observ- 
ers counted  68  in  about  5  hours.  Two  other 
observers  counted  36  in  2^  hours.  At  Bayport, 
two  observers  counted  39  in  about  3}  hours. 

Professor  Bees,  observing  casually  while  at- 
tending to  the  photographic  apparatus  at  Bay- 
port,  observed  a  first  magnitude  Leonid  at  15  h. 
29  m.,  on  November  15th,  betweed  the  two 
lowest  stars  in  the  handle  of  the  Dipper.  At 
15  h.  39  m.,  he  observed  another  first  magnitude 
Leonid  under  Si'rius.  At  17  h.  15.5  m.  a  fine 
Leonid  trail,  lasting  3  seconds,  was  seen  over 
Procyon.  At  17  h.  30  m.  a  very  bright  Geminid 
was  seen  20^  south  of  Regulus. 


Professor  Bees  also  presented  a  paper  on  the 
variation  of  latitude,  and  the  constant  of  aber- 
ration of  light,  as  determined  from  six  and  one- 
half  year's  observations  made  at  the  Ck>lambia 
University  latitude  observatory.  Observations 
of  latitude  were  made  at  the  new  site  of  Co- 
lumbia University  from  April  24,  1893,  to  the 
present  time,  and  will  be  continued  until  May 
1,  1900.  The  observers  were  Professors  Rees 
and  Jacoby,  and  Dr.  H.  S.  Davis.  A  zenith 
telescope  made  by  Waunsc^ff  of  Berlin,  was 
employed  throughout.  Its  aperture  is  80  mm., 
and  its  focal  length  is  one  meter.  Four  groups  of 
stars  were  used,  having  mean  right  ascensions 
of  about  6  h.,  14  h.,  18  h.,  and  22  h.  respectively. 
Each  group  contained  seven  stars.  Up  to  the 
present  time,  6518  pairs  have  been  observed  on 
758  nights.  From  the  observations,  a  curve 
was  drawn  showing  the  latitude.  This  was 
compared  with  the  curve  required  by  Dr.  S.  C. 
Chandler's  formula  {AsL  Jour.,  No.  446).  From 
1896,  the  observed  epochs  of  maxima  and  min- 
ima seem  to  follow  the  computed  in  time. 

These  observations  give  for  the  constant  of 
aberration  of  light  the  value 

20'^  464  ±  0'^  006. 

Mr.  George  H.  Bauer  read  a  paper  on  the 
parallax  of  fi  Cassiopeisa  and  the  positions  of 
56  neighboring  stars,  as  deduced  from  the 
Rutfaerfurd  photographic  measures.  This  star 
has  a  large  proper  notion,  and  measurements 
of  its  parallax  have  been  made  by  various  meth- 
ods and  observers.  The  present  determination 
is  based  on  28  Rutherfurd  photographic  plates, 
and  the  method  of  position  angle  was  used  in 
measuring  them,  as  Professor  Jacoby  has  al- 
ready made  a  i*eduction  using  the  method  of 
distance.  Eleven  independent  determinatioos 
were  made  giving  a  value  of 

0^^.238  ±0^^.014. 

Professor  Jacoby  found  by  the  method  of  dis- 
tance 0^^  .275  ±0'^  .024.  These  results  agree 
even  better  than  might  have  been  expected. 
In  forming  the  catalogue  of  56  stars  about  f  Cas- 
siopeia, the  usual  corrections  for  refraction, 
precession,  nutation,  aberration,  proper  motion, 
etc. ,  were  applied.  Since  the  co-ordinates  were 
measured  in  distance  and  position  angle,  these 
were  then  converted  into  difference  of  right 
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ascension  and  declination.  After  finding  the 
positions  for  the  epoch  1872.0,  the  precession 
and  secular  variation  were  computed  and  tabu- 
lated. William  S.  Day, 

Secretary  of  SeGtiort. 

SECTION  OF  6B0L06T  AND  MINERALOGY. 

At  the  meeting  on  March  19, 1900,  Mr.  G.  F. 
Kunz  presided,  and  forty-nine  persons  were 
present. 

The  secretary  announced  that  this  section  and 
the  Biological  section  had  been  requested  to 
nominate  candidates  before  April  20th,  for  the 
grant  of  the  Newberry  Research  Fund,  the 
grant  this  year  being  restricted  to  those  work- 
ing in  botany  and  geology.  Authority  was 
.granted  to  the  chairman  and  secretary  of  the 
section  to  make  such  nominations  to  the  coun- 
-cil. 

The  chairman  announced  the  course  of  lec- 
tures on  *  The  Principles  of  Geology  '  to  be  de- 
livered at  Johns  Hopkins  University  in  April, 
under  the  G.  H.  Williams  memorial  lectureship, 
by  Professor  W.  C.  firogger,  of  Christiania ;  also 
the  receipt  of  the  program  of  the  International 
Oeological  Congress,  at  which  the  Academy 
would  be  represented  by  Professor  J.  J.  Steven- 
son. 

The  chair  announced  the  death  of  Doctor 
Oliver  P.  Hubbard,  one  of  the  earliest  members 
of  the  Academy.  On  motion  of  Professor  B. 
E.  Dodge,  a  committee  of  three  was  appointed 
to  draft  resolutions  on  the  death  of  Dr.  Hub- 
bard, and  the  chair  appointed  Dr.  Julien  and 
Professor  Stevenson  such  a  committee. 

Professor  Stevenson  presented  the  following 
minute  upon  the  life  of  Dr.  H.  B.  Geinitz,  whose 
•death  was  announced  at  the  February  meeting. 

Professor  Dr.  Hans  Bruno  Geinitz,  for  many 
years  an  honorary  member  of  this  Academy, 
died  January  28,  1 900,  in  the  86th  year  of  his 
age. 

His  work  as  a  geologist  began  very  early,  for 
in  1837,  when  only  twenty  years  old,  he  pub- 
lished a  paper  on  the  'Muschelkalk.'  From 
that  time  until  within  a  few  weeks  of  his  death 
brief  notices,  memoirs  and  volumes  appeared  in 
rapid  succession.  There  seemed  to  have  been 
no  limit  to  his  capacity  for  hard  work.  He 
studied  the  Cretaceous,  Triassicand  Carbonifer- 


ous in  detail,  and  his  works  on  the  coal  fields 
of  Saxony  and  Germany  were  marvels,  when 
published,  almost  half  a  century  ago.  His 
papers  on  paleontology,  vertebrate  and  inverte- ' 
brate,  and  paleobotany  are  numerous  and  im- 
portant. 

He  was  put  in  charge  of  the  Royal  Mineralog- 
ical  Cabinet  at  Dresden  in  1846  and  retained 
the  position  until  1898.  The  collections  in- 
creased rapidly,  so  that,  in  1857,  the  Royal 
Cabinet  became  the  Royal  Museum  which  in 
later  years  was  one  of  the  chief  attractions  for 
foreign  visitors.  In  addition  to  his  other 
labors,  he  was  professor  of  mineralogy  in  the 
Royal  Polytechnic  school  of  Dresden  from  1850 
to  1896,  serving  meanwhile  upon  numerous 
government  commissions. 

Professor  Geinitz  was  a  typical  student,  car- 
ing little  for  things  of  this  world,  devoted  to 
geology  and  his  family.  He  was  genial,  sincere, 
a  tender  father,  a  generous  friend.  By  his 
death  German  science  has  lost  one  of  its  most 
conscientious  workers  and  Saxony  one  of  its 
most  respected  citizens. 

Dr.  Alexis  A.  Julien  and  Dr.  Theodore  G. 
White  were  unanimously  elected  chairman  and 
secretary,  respectively,  of  the  section  for  the 
ensuing  year. 

Dr.  Henry  B.  Kummel,  Assistant  State  Geol- 
ogist of  New  Jersey,  read  a  summary  of  the  in- 
formation thus  far  collected  in  regard  to  the  ge- 
ology of  *  The  Palisades '  of  the  Hudson  river, 
illustrated  by  numerous  views,  many  of  them 
taken  by  Mr.  Prince,  of  Orange,  N.  J.  Most  of 
the  details  of  the  paper  will  be  found  in  the 
1897  Report  of  the  State  Geologist  of  New  Jer- 
sey. Observers  are  nearly  all  agreed  that  the 
Palisades  are  an  intrusive  trap  sheet  which  has 
cooled  at  great  depths.  The  basal  contact  is 
observable  at  19  localities,  in  15  of  which  the 
trap  is  unconformable  upon  the  sandstone  and 
shales  beneath,  and  is  penetrated  by  tongues  of 
the  latter,  and  in  three  is  apparently  conform- 
able. The  altitude  of  the  lower  contact  increases 
from  the  south  to  the  north,  where  it  reaches 
200  feet  elevation.  The  upper  contact  is  seen 
in  six  localities.  At  three  of  these,  dikes  pen- 
etrating the  overlying  shales  occurred  at  the 
contacts,  in  two  the  contact  is  unconformable 
and  in  one  conformable.     In  every  instance  the 
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beds  Bupeijacent  to  the  trap  are  metamorphosed. 
In  no  locality  of  the  Palisade  range  proper  does 
the  upper  contact  of  the  trap  show  any  of  the 
characteristics  of  surface  cooling.  Well-borings 
at  Fort  Lee  penetrate  875  feet  of  trap,  and  the 
total  thickness  probably  exceeds  950  feet,  much 
erosion  having  taken  place.  Subsequent  to  de- 
position of  the  underlying  sandstones  the  area 
was  tilted,  and  the  sandstone  wasted  away  by 
erosion  of  many  streams,  the  vacant  channels 
of  which  are  still  present.  The  largest  of  these 
stream  gaps  was  one  and  a  half  miles  wide  and 
is  just  north  of  the  New  Jersey  state  boundary. 
The  cutting  of  gaps  throughout  the  dissected 
tilted  peneplane  which  remains  was  very  uni- 
form and  indicates  that  the  former  land  level 
was  220  feet  lower  than  the  present.  If  this  is 
the  case  we  have  an  instance  of  rivers  beheaded 
close  to  their  mouths.  In  addition  to  the  wild 
beauty  of  the  Palisades  escarpment,  the  timber 
of  this  tract  is  the  most  luxurious  and  valuable 
of  the  State  of  New  Jersey,  although  its  area 
is  much  less  than  that  of  the  pine  groves  of  the 
south. 

Professor  John  C.  Smock,  State  Geologist  of 
New  jersey,  followed  with  an  account  of  the 
efforts  expended  'On  the  protection  of  the 
Palisades'  from  devastation  by  quarrymen. 
Legislative  prohibition  of  such  destruction  is 
retarded  by  (1)  lack  of  interest  in  the  matter  on 
the  part  of  residents  of  southern  New  Jersey, 
(2)  prospects  of  the  future  commercial  value  of 
the  riparian  lands  at  the  base  of  the  cliffs  for 
purposes  of  shipping  and  manufacturing,  which 
the  removal  of  a  portion  of  the  cliffy  would 
render  available,  (3)  the  present  value  to  the 
state  of  its  quarrying  interests  along  the  water 
front,  (4)  the  income  derived  from  riparian 
grants  of  these  lands  from  the  state  to  the 
quarrymen,  which  is  devoted  to  the  mainte- 
nance of  the  public  schools,  the  approximate 
value  to  the  State  for  this  purpose  of  the  lands 
from  Fort  Lee  to  the  State  border  being  about 
one  miliioQ  dollars.  This  clash  between  the 
interests  of  the  schools  and  the  preservation  of 
beautiful  scenery  is  the  most  serious  obstacle 
with  which  legislation  against  defacing  the 
Palisades  has  to  contend. 

In  the  face  of  these  obstacles  it  is  evident 
that  the  wholesale  absorption  of  this  territory 


for  a  purely  sentimental  object  is  impossible. 
The  opposition  to  such  a  scheme  could  only  be 
broken  by  years  of  fighting,  and  in  the  mean- 
while the  destruction  of  the  cliffs  and  wooded 
slopes  would  continue  with  ever-increasing  ex- 
tent. 

As  a  compromise  Professor  Smock  proposed 
that  an  interstate  commission  of  New  Jersey 
and  New  York  lay  out  a  driveway  alon^^  tJie 
base  of  the  Palisades,  quarrying,  manufactoring, 
and  shipping  interests  to  be  confined  to  the 
water  side  of  the  driveway,  and  the  cliff  side  to 
be  permanently  preserved  intact  after  the 
drive  is  completed.  Edinburgh,  Quebec  and 
Sterling  were  cited  as  exhibiting  rocky  heights 
whose  grandeur  was  enhanced  by  the  fringe  of 
manufacturies  at  their  base,  such  buildings 
lending  a  basis  to  the  eye  by  which  to  measure 
the  proportions  of  the  cliffs.  Cliff  defacement 
is  also  in  progress  upon  the  New  York  Palisades, 
where  are  the  grandest  wooded  slopes  and 
highest  peaks.  There  is  no  need  of  encroach- 
ment on  the  cliffs,  in  either  State,  for  there  are 
many  other  places  where  as  good  material 
exists  in  equally  great  quantities  and  can  be 
mined  at  practically  the  same  expense. 

Whatever  is  done  should  be  done  at  once, 
or  else  we  shall  have  lost  a  great  part  of  the 
scenery  which  we  wish  to  preserve.  Steps 
should  be  taken  to  turn  into  a  vast  park  as 
much  of  the  territory  as  it  is  practicable  to  pre- 
serve, without  destroying  or  coming  in  contact 
with  the  large  public  and  private  business 
interests  that  are  involved. 

In  discussion  Mr.  Kunz  voiced  the  sentiment 
that  the  opposition  to  legislation  arose  more 
with  the  officials  at  Trenton,  than  with  resi- 
dents of  southern  New  Jersey,  and  felt  that 
smoke  and  other  nuisances  from  factory  settle- 
ments along  the  cliff  would  be  seriously  detri- 
mental. Were  a  restricted  park  created  the 
value  of  residential  property  would  in  a  few 
years  benefit  the  State  many  times  over  the 
value  of  the  riparian  grants.  Railroad  tunnels 
might  be  permitted  at  distances  of  a  few  miles 
apart,  with  commercial  villages  at  their  water- 
front terminals.  The  stone  from  such  timnels 
would  defray  the  cost  of  quarrying. 

Dr.  Levison  suggested  that  the  removal  of 
portions  of  the  tailus  would  increase  the  ap- 
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parent  height  of  the  cliffy,  if  blasting  of  the 
latter  could  be  prevented. 

Professor  Dodge  described  the  similar  trap 
formations  of  Connecticut. 

After  a  vote  of  thanks  to  both  lecturers  tlie 
meeting  adjourned. 

Theodore  G.  White, 
Secretary  of  Section, 


DISCUSSION  AND  CORRESPONDENCE. 
THE  PLUMAGES  AND  MOULTS    OF    THE    INDIGO 

BUNTING  {Paaserina  cyanea). 

It  is  no  new  idea  that  the  Indigo  Bunting 
changes  color  without  moulting,  but  just  as  one 
swallow  does  not  make  a  summer,  neither  does 
one  bird  make  '  aptosochromatism '  an  assured 
fact.  This,  however,  is  what  a  recent  writer 
(Birtwell,  Science,  N.  S.,  Vol.  XL,  Feb.  23, 
1900)  would  have  us  believe,  and  yet  there  is 
quite  a  different  way  of  looking  at  his  supposed 
facts  which  suffer  from  the  very  individual 
error  and  dogmatism'  he  deprecates  in  others. 
He  says  ''  It  is  a  singular  fact  that  certain  in- 
dividuals have  conceived  the  idea  that  a  feather 
once  having  passed  its  premature  condition 
(what  may  this  be,  please  ?)  is  utterly  discon- 
nected with  the  vital  system  of  the  bird  and 
such  individuals  cling  to  this  belief  with  a  te- 
nacity wonderful  to  behold . ' '  Doubtless  it  does 
seem  '  wonderful'  to  persons  who  would  wave 
aside  all  the  careful  observations  that  have 
been  made  upon  feather  growth  and  feather 
wear,  and  plumage  generally,  but  possibly  it  is 
not  so  wonderful  as  the  strange  things  they  see 
just  as  soon  as  they  watch  a  bird  of  striking 
colors  in  a  cage.  It  is  well  to  understand  some 
elementary  and  fundamental  facts  that  are  self 
evident  before  having  recourse  to  theoretical 
explanations,  and  lest  Mr.  Birtwell' s  conclu- 
sions be  taken  too  seriously,  it  is  my  present 
purpose  to  first  explain  the  plumage  changes 
which  regularly  occur  in  the  wild  Indigo  Bunt- 
ings and  then  show  why  observations  upon 
caged  ones  are  open  to  doubt. 

The  Indigo  Bunting  regularly  moults  twice 
every  year,  differing  in  no  wise  in  this  respect 
from  many  other  species,  and  like  some  of 
them  it  is  also  peculiar  in  requiring  several 
moults  to  reach  the  adult  plumage.     This  is 


what  usually  takes  place  in  highly-colored 
species,  and  another  peculiarity,  if  such  it  may 
be  called,  is  the  retention  at  the  time  of  ono 
moult  of  the  feathers  of  certain  areas  until  a 
later  period  of  moult,  a  mixture  of  older  and 
newer  feathers  in  juxtaposition  being  the  re- 
sult. The  key  to  the  whole  matter  lies  in  un- 
derstanding the  prmci^le  of  sequence  of  plumages 
as  I  have  called  it  {Auk.,  XYI.,  1899,  pp.  218- 
220,  pi.  III.  and  XVII.,  1900,  pp.  34-43)  which 
is  adequate  to  explain  all  parti-colored  plu- 
mages without  recourse  to  theory.  I  regret, 
that  owing  to  unfortunate  delays  another  article 
which  explains  the  principle  and  its  applica- 
tion at  more  length  is  still  in  press,  so  that  it  is.  ' 
not  at  present  available  for  reference. 

To  understand  clearly  the  successive  stages 
of  plumage  in  the  Indigo  Bunting  it  is  desir- 
able to  take  them  up  in  the  order  in  which  they 
occur. 

Natal  Dovm.  —  On  hatching,  the  chick  is. 
sparingly  clothed  with  long  downy  filaments, 
the  precursors  of  the  definitive  feathers  to  the^ 
apices  of  which  they  are  attached.  The  down 
varies  very  little  among  the  many  species  of 
Passerine  birds. 

Juvenal  Plumage. — This  second  stage  succeeds. 
to  the  downy,  part  of  the  feathers  being  ac- 
quired before  the  bird  leaves  the  nest.  Brown 
is  the  prevailing  color,  paler  below  with  streaks 
most  obvious  on  the  breast.  In  females  the^ 
remiges  and  rectrices  are  wholly  brown  also,, 
but  in  males  they  usually  have  a  greenish  blue 
tint  most  marked  in  the  tail  and  varying  in  in- 
tensity according  to  the  individual.  The  body 
feathers  are  looser  in  texture  than  are  those 
of  the  next  stage,  assumed.by  the  postjuvenal 
moult  which  occurs  in  the  latitude  of  New  York 
during  August  and  September. 

First  Winter  Plumage. — The  third  stage  of 
plumage,  commonly  known  as  the  '  autumnal,' 
is  similar  to  the  previous  one,  the  moult  usually 
involving  only  the  body  feathers.  In  males,, 
the  feathers  of  the  throat  especially  become^ 
basally  more  or  less  tinged  with  dull  blue,  the 
females  remaining  dull  brown  and  gray.  Some 
males,  however,  assume  by  a  more  complete 
moult  a  new  tail  and  several,  usually,  five  or 
six,  distal  primaries  which  are  nearly  black  and 
distinctly  edged  with  bright  blue.     Indisputable 
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proof  of  moult  in  the  shape  of  sach  feathers 
still  in  their  sheaths,  is  fUrnished  hy  a  couple  of 
birds  in  the  collection  of  Mr.  Wm.  Palmer 
(No.  8283,  September  17th  and  No.  3655,  Oc- 
tober 2d,  Washington,  D.  C).  I  am  of  opinion 
that  it  is  perhaps  only  southern  breeding  birds 
that  moult  so  completely  at  this  season,  for  no 
northern  specimens  show  it.  Immature  birds 
from  semi-tropical  localities  taken  during  the 
winter  months  have  either  brown  edgings  or 
blue  edgings  to  the  remiges  and  rectrices  and 
should  not  be  mistaken  for  adults  which  have 
dark,  blue-edged  primary  coverts,  instead  of  the 
wholly  brown  ones  which  are  characteristic  of 
the  young  bird.  It  is  probable  that  young 
birds,  when  they  acquire  precociously  new  wings 
and  tail  at  the  postju venal  moult,  like  adults, 
do  not  again  moult  then  until  the  following 
autumn ;  but  we  do  know  that  most  brown 
winged  birds  acquire  five  or  six  distal  primaries, 
a  new  tail  and  body  feathers  besides  at  a  pre- 
nuptial  moult.  Two  birds  in  the  New  York 
National  Museum  (Nos.  107844-45  Bahamas,  W. 
I.,  March  11th)  prove  actual  growth  of  all  these 
feathers,  the  worn  brown  primary  coverts  being 
retained  and  many  summer  specimens  furnish 
evidence  of  having  passed  through  a  moult  be- 
fore reaching  their  breeding  grounds,  the  rela- 
tive amount  of  wear  the  different  feathers  show 
proving  them  to  be  of  different  ages.  Very 
little  is  known  about  the  prenuptial  moult  in 
most  species  and  it  appears  to  be  in  many  of 
them  a  somewhat  irregular  affair  spread  over  a 
number  of  the  winter  months,  but  there  is  ample 
evidence  of  its  occurrence,  the  time,  however, 
being  the  only  puzzling  feature. 

First  Nuptial  Plumage. — The  fourth  stage  of 
plumage  in  the  Indigo  Bunting  results  from  the 
prenuptial  moult  which,  as  in  most  young  birds, 
is  more  or  less  incomplete.  Consequently  we 
find  breeding  males  almost  wholly  bright  blue 
or  with  only  a  scattering  of  blue  feathers  mixed 
with  the  brown,  gray  or  dull  blue  worn  ones 
belonging  to  the  first  winter  plumage.  The  in- 
dividual variation  is  great,  but  all  young  birds 
may  be  differentiated  by  the  ragged  brown 
primary  coverts.  Females  undergo  very  little 
moult  and  often  none. 

Second  or  Adult  Winter  Plumage. — In  August, 
after  the  breeding  season  and  relatively  earlier 


than  the  time  of  the  postjuvenal  moult,  the  first 
postnuptial  moult  takes  place.  At  this  ttme 
all  featliers  are  renewed  in  both  sexes  and  the 
identity  of  young  and  old  is  lost  in  most  cases, 
the  former  now  acquiring  for  the  first  time  blae- 
edged  primary  coverts  like  those  of  the  latter. 
It  is  probable  that  a  few  year-old  birds  do  not 
assume  primaries  and  coverts  as  deeply  blae  as 
older  birds,  for  in  some  winter  specimens  these 
are  dull,  but  the  minority  do,  as  proved  hy 
birds  taken  in  the  midst  of  the  moult.  Spec- 
imens of  adults  in  winter  or  '  autumnal '  plnm- 
age,  as  it  is  commonly  called,  are  scarce  in 
collections  chiefly  because  the  adults  migrate 
southward  as  soon  as  the  moult  is  completed. 
The  remiges,  their  coverts  and  the  rectrices 
now  acquired  are,  unlike  those  of  the  ju venal 
stage,  worn  for  a  twelvemonth  ;  the  body  feath- 
ers, largely  blue  with  rusty-brown  tips  which 
conceal  much  of  the  blue,  are,  on  the  other 
hand,  like  those  of  the  juvenal  stage,  renewed 
by  a  prenuptial  moult,  the  second.  I  have  ex- 
amined birds  in  the  U.  S.  National  Moseom, 
and  in  the  American  Museum  of  Natural  History, 
taken  in  Mexico,  Yucatan  and  elsewhere  w^hich 
show  new  growing  blue  feathers  at  various 
points  on  the  body,  such  specimens  bearing 
dates  of  February  and  March.  It  is  of  interest 
to  note  in  passing  that  the  bright  blue  feathers 
assumed  either  in  young  or  old  show  a  diflfer- 
ent  structure  from  those  of  the  winter  plumage 
when  examined  under  the  microscope  and  can- 
not be  mistaken  for  them.  The  barbs  are  much 
more  lanceolate  than  those  of  the  winter  dress. 

Second  or  Adult  Nuptial  Plumage, — ^As  just  in- 
dicated the  adult  breeding  dress  is  acquired  by 
a  partial  moult  which  does  not  include  the 
wings  nor  the  tail  which  are  renewed  in  the 
young  bird.  Before  the  prenuptial  moult  takep 
place  the  blue  of  the  body  feathers  is  exposed 
more  or  less  by  the  wearing  away  of  the 
feather  tips,  and  birds  often  appear  brighter 
than  they  do  in  the  fall,  but  the  moult  itself 
is  more  complete  upon  the  body  than  in  young 
birds  and  fewer  old  worn  feathers  will  be  found 
upon  adult  summer  specimens. 

It  is  not  necessary  to  trace  the  moults  and 
plumages  further  for  later  ones  are  but  repeti- 
tions of  those  already  explained,  and  the  few 
birds  which  show  immaturity  during  their  sec- 
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ond  breeding  season  are  certain  to  acquire  Ailly 
adult  colors  at  the  second  postnuptial  moult,  if 
they  failed  to  do  so  at  the  first. 

Here  then  we  have  the  facts  about  the  Indigo 
Bunting,  and  any  specimen  taken  at  the  proper 
time  of  year  will  verify  them.  Nevertheless, 
Mr.  Birtwell  thinks  that  ^'for  good  results  in 
investigations  upon  color  change  one  should 
operate  rather  upon  live  birds  in  confinement." 
Well,  perhaps  so,  for  the  '  proof  of  color  change 
without  moult  certainly  does  rest  chiefly  upon 
caged  birds.  The  fact  that  they  moult  irreg- 
ularly and  often  at  long  intervals  and,  as  for 
instance  in  the  case  of  the  Purple  Finch  {Car- 
podaeu8  purpureua),  having  once  lost  their  bright 
colors  may  never  again  regain  them  does  not 
seem  to  impair  belief  in  a  theory  fifty  years  and 
more  old.  It  began  when  most  people  were 
ignorant  of  the  fact  that  birds  could  and  did 
moult  twice  in  the  year.  This  was  sagely  de- 
clared to  be  too  great  a  drain  upon  their  vitality, 
but  when  it  was  found  that  some  species  did 
moult  twice,  theory  had  to  be  reserved  for 
others  that  did  not  appear  to  be  guilty  of  drain- 
ing their  vitality.  When  these  in  turn  were 
proved  to  moult  twice,  refuge  was  taken  in  the 
assumption  that  only  certain  individuals  of 
certain  species  changed  color  without  moult. 
Later  came  red-handed  proof  of  guilt  in  feathers 
found  growing  upon  these  individuals  and  the 
believers  in  theory  fell  back  upon  the  claim 
that  although  one  feather  did  seem  to  be  re- 
newed by  moult,  the  one  next  to  it  underwent 
a  color  change,  concerning  the  nature  of  which 
no  two  believers  were  agreed.  Some  of  them 
have  gone  so  far  as  to  assert  rejuvenation  of 
ftuyed  feather  edges  by  some  sort  of  exudative 
processes  which  only  need  to  be  carried  a  step 
&rther  to  climate  altogether  the  necessity  of 
moult.  This  is  no  fancy  picture  and  I  only 
paint  it  that  my  readers  may  know  what 
*  aptosochromatism'  represents. 

Now,  Mr.  Birtwell  comes  forward  with  evi- 
dence convincing  him  of  the  growth  of  new 
feathers  which  expand  of  the  wrong  color  and 
then  undergo  a  change  to  blue,  at  the  same 
time  that  the  balance  of  old  feathers  also  change. 
He  kept  an  Indigo  Bunting  in  a  cage  and,  wiser 
than  his  predecessors,  who  have  seen  caged 
birds  change  color  without  loss  of  a  feather, 


placed  a  '  fender  '  about  it,  resulting  in  the  cap- 
ture of  over  1300  cast-off  or  moulted  feathers  I 
He  tells  us  that  the  change  to  the  blue  in  the 
new  dull  feathers  had  progressed  ^  excellently ' 
when  the  bird  died  so  that  to  this  event  he 
evidently  attaches  no  importance.  I  do,  and 
my  opinion  is  that  the  dull  feathers  were  defi- 
cient in  color  as  is  frequently  the  case  in  caged 
birds  and  never  would  have  changed  to  blue 
had  the  bird  lived.  The  blue  he  saw  was  either 
exposed  by  the  wearing  away  of  old  feathers 
originally  blue,  or  it  belonged  to  new  feathers 
the  growth  of  which  he  failed  to  observe  until 
the  feather  sheaths  were  lost.  It  is  extremely 
easy  to  overlook  growing  body  feathers  which 
may  be  small  and  take  but  a  few  days  to  de- 
velop. The  temptation  is  to  make  actual  ex- 
aminations of  a  struggling  bird  at  long  intervals 
and  see  the  rest  of  the  changes  we  want  to 
through  the  bars  of  the  cage,  and  I  speak 
from  experience  with  several  birds.  An  adult 
male  Indigo  Bunting  that  I  kept  through  the 
winter  and  up  to  July  lost  practically  no 
feathers  and  yet  members  of  my  household  were 
confident  he  was  changing  to  blue  and  so  he 
was  by  imperceptible  loss  of  feather  edgings. 
His  cage  was  in  a  bag  of  mosquito  netting  such 
as  I  would  commend  to  observers  who  cannot 
find  feathers  while  a  bird  <  changes  color. ' 

Now,  of  course,  all  the  theorizing  and  micro- 
scopic evidence  offered  in  Mr.  BirtwelPs  article 
is  not  of  the  slightest  importance  if  his  bird 
did  not  do  exactly  what  he  claims  it  did,  and  I 
have  already  indicated  some  of  the  possible 
sources  of  error  in  observation.  An  observer 
who  did  not  know  the  plumage  differences 
between  the  adult  and  the  young  bird,  nor 
discover  the  structural  differences  between 
autumnal  and  nuptial  feathers,  nor  hesitate  to 
look  for  '  carrier  pigment  cells '  under  the  mi- 
croscope, may  well  have  his  accuracy  of  obser- 
vation questioned.  These  are  some  of  the  things 
that  do  not  tend  to  inspire  us  with  confidence 
in  Mr.  Birtwell' s  well-meaning  and  painstaking 
article  for  the  narrowness  of  his  horizon  prevents 
facts  being  seen  in  their  true  light.  It  is  so  easy 
to  be  mistaken,  and  a  mountain  of  theory  resting 
upon  a  tiny  and  insecure  base  of  alleged  fact  has 
ere  now  brought  the  Chromatist  to  grief.  When 
the  well-established  laws  of  feather  growth  and 
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feather  loss  fail  to  account  for  plumages,  it  will 

be  time  enough  to  adopt  theories  demanding 

new  life  in  epidermal  structures,  that  for  many 

months  have  been  histologically  dead.      The 

existence  of  such  a  thing  as  '  aptosochromatism' 

will  hardly  be  proved  by  those  who  have  no 

grasp  upon  f\indamental  principles,  and  as  long 

as  such  observers  expect  to  be  taken  seriously, 

they  must  not  be  surprised  if  they  are  called 

eharply  to  account. 

Jonathan  Dwight,  Jr. 
New  Yobk. 

INDIAN  PICTOGBAPHS  ON  THE  DAKOTA 

SANDSTONE. 

The  Dakota  cretaceous  formation  which  ex- 
tends from  northeastern  Nebraska  to  south- 
western Kansas  is  composed  of  massive  ledges 
of  sandstone  alternating  with  beds  of  shale  and 
€lay.  These  ledges  weather  out  and  in  many 
places  form  precipitous  walls  from  ten  to  fifty 
feet  high. 

It  is  upon  these  walls  that  the  Indians  have 
written  their  history  in  pictographs.  Traces  Of 
the  drawings  may  be  seen  on  dozens  of  cliiSfa  in  ' 
the  two  states.  Old  hunters  and  cattlemen  tell 
us  that  twenty  years  ago  or  more  the  chalk  cliffs 
of  the  Niobrara  cretaceous  in  western  Kansas 
were  also  covered  with  these  inscriptions.  But 
they  have  already  disappeared  because  of  the 
soft  material  composing  the  wall  upon  which 
they  were  carved.  The  Dakota  sandstone  be- 
ing somewhat  harder  is  consequently  not  so 
easily  worn  away  and  many  of  the  drawings 
are  still  legible. 

Not  infrequently  the  sandstone  wall  in  the 
immediate  vicinity  of  one  of  the  springs  which 
abound  in  the  Dakota  will  be  covered  with 
these  hieroglyphics.  This  is  the  case  at  the 
Santee  caves  on  the  Platte  river  opposite  Ash- 
land, Nebraska,  and  at  the  noted  cave  section 
in  Ellsworth  county,  Kansas.  Again  some 
prominent  cliff  or  land-mark  has  evidently 
been  selected.  Pawnee  rock  on  the  old  Santa 
F6  trail,  the  spot  forever  wedded  to  a  tale  of 
terror,  was  formerly  covered  with  pictographs. 
The  face  of  the  rock  has  since  been  blasted 
away  for  building  stone.  A  cliff  of  yellow  sand- 
stone standing  boldly  out  on  the  north  bank  of 
the  Smoky  Hill  river  near  the  mouth  of  Alum 


creek  contains  some  of  the  finest  pictographs  ia 
the  region. 

In  1867  Dr.  F.  V.  Hayden,  United  States 
€^logist  described  some  pictographs  near  the 
Blackbird  mission  on  the  Missouri  river  some 
twenty  miles  south  of  Sioux  City,  la.,  as  follows: 

'*  About  two  miles  above  the  mission  the  hills 
are  cut  by  the  river  so  as  to  reveal  vertical 
bluffs,  the  rocks  of  which  in  the  distance  have  a 
yellowish- white  appearance  and  from  this  &ct 
are  usually  called  chalk  blufiffa.  *  *  *  This  is  per- 
haps the  finest  and  largest  exposure  of  the  rocks 
of  this  group  along  the  river.  The  mural  expo- 
sures of  soft  sandstone  present  good  aur&ces  for 
the  Indian  to  make  use  of  on  which  to  write  his 
rude  history.  And  on  the  chalk  bluffs  there  are 
many  of  these  hieroglyphics  in  positions  totally 
inaccessible  to  the  Indian  of  the  present  time. 
None  of  them  now  living  know  anything  about 
them  and  it  is  supposed  that  they  must  be  very 
ancient,  and  that,  since  they  were  made,  great 
changes  must  have  been  made  in  these  bloffi 
by  the  waters  of  the  Missouri.  These  mark- 
ings are  at  least  fifty  feet  above  the  water  and 
fifty  feet  or  more  below  the  summit  of  the 
bluff,  so  that  they  must  have  been  made  before 
the  lower  portion  of  the  bluff  was  washed  away 
by  the  Missouri.  It  seems  strange  that  none 
of  these  hieroglyphic  writings  which  occur  quite 
often  on  the  chalk-rocks  of  the  Niobrara  group 
higher  up  the  Missouri  are  known  to  any  In- 
dians now  living.  The  creek  near  by  is  called 
in  Dakota  language  the  creek  where  the  dead 
have  worked  on  accounts  of  the  markings 
on  the  rocks.'' 

The  pictographs  referred  to  by  Dr.  Hayden 
may  still  be  seen,  although  many  of  them  are 
now  practically  obliterated. 

Not  infrequently  these  inscriptions  occur  in 
obscure  cafions  or  lonely  cliffs.  The  sandstone 
was  easily  scratched  and  the  artist  was  evidently 
not  seeking  notoriety.  Examples  may  be  dted 
in  a  cafion  five  miles  east  of  Kanapolis  and  in 
Cameron's  draw  near  Belvidere,  Kansas. 

The  writer  has  neither  the  ability  nor  in- 
clination to  discuss  these  picture  writings  from 
an  ethnological  standpoint.  Doubtless  the  fig- 
ures had  a  meaning,  not  only  to  those  who  drew 
them,  but  also  to  their  contemporaries.  Such 
writings  are  found  in  many,  perhaps  all  parts 
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of  the  country.  Human  figures,  horses,  wea- 
pons, birds  and  symbols  are  the  most  common 
forms  represented.  In  one  place  a  man  is  seen 
leading  seven  ponies.  Again  the  gigantic  fig- 
ure of  a  man  about  fifteen  feet  in  length  is  re- 
clining. Spears,  shields,  eagles,  turtles,  men  on 
foot  and  horseback  are  scattered  over  the  surface 
of  the  rocks  in  apparently  endless  confusion. 

The  soft  sandstone  is  rapidly  weathering 
away.  In  many  places  only  mere  outlines  of 
the  figures  remain.  Often  the  entire  face  of  the 
cliff  will  fall  off.  It  is  but  a  question  of  a  few 
years  when  the  last  trace  of  the  figures  will  be 
gone.  But  more  destructive  than  the  ravages 
of  time  is  the  vandalism  of  man.  It  would  seem 
that  every  white  man  who  has  visited  these 
localities  has  felt  it  incumbent  upon  him  to 
scratch  his  own  name  on  the  rock.  This  of  itself 
might  be  considered  only  an  exhibition  of  poor 
taste,  were  it  not  for  the  fact  that  he  has  almost 
invariably  chosen  to  carve  his  own  plebeian 
name  over  a  pictograph.  And  with  characteris- 
tic American  thoroughness  the  scrawling  letters 
are  so  broad  and  deep  that  the  older 
figure  is  usually  obliterated.  Thus  it  is  that 
many  of  the  best  examples  of  Indian  picture 
writing  have  been  and  are  being  destroyed. 
Unfortunately  there  seems  to  be  no  way  to 
prevent  this  vandalism.  In  a  few  years  these 
records  of  a  forgotten  people  shall  have  disap- 
peared. Charles  Newton  Gould. 

Univebsity  of  Nebbaska, 
February  10,  1900. 

SYSTEMATIC   ABBANGEMENT    OF    QBE    DEPOSITS 
ON  A  geological   BASIS. 

.Thebe  has  been,  of  late  years,  a  growing 
tendency  to  consider  ore  deposits  from  a  geolog- 
ical standpoint.  Heretofore  it  has  been  the 
general  custom  to  almost  ignore  the  physical 
character  and  structure  of  the  rock  formations 
with  which  given  ore  bodies  are  associated. 

As  some  sort  of  comparison  must  be  neces- 
sarily mada  between  ore  bodies  as  they  are  de- 
veloped, their  classification  crude  though  it  is, 
begins  to  take  place  early  in  their  consideration. 
With  the  ordinary  miner  such  a  scheme  is 
strictly  empirical,  according  to  some  obvious 
features  presented.  From  this  to  a  scientific 
plan  the  step  is  a  long  one. 


Why  the  classification  of  ore  bodies  has  re- 
mained so  long  in  an  unsatisfactory  state,  and 
little  or  no  real  progress  made,  while  other  re- 
lated branches  of  knowledge  have  advanced 
with  gigantic  strides,  finds  its  chief  explanation 
in  the  fact  that  our  methods  of  investigating 
the  phenomena  connected  with  the  alteration 
of  rocks  generally  were  inadequate.  Until  the 
beginning  of  the  last  quarter  of  our  century 
these  methods  were  advanced  but  little  beyond 
what  they  were  a  hundred  years  before.  The 
activity  in  natural  science  studies  was  in  other 
directions. 

With  the  application  of  the  microscope  to  the 
rocks  and  the  opening  of  a  new  world  to  the  geol- 
ogist as  vast  and  as  interesting  as  that  which  the 
same  magnifying  glass  gave  to  the  biologist, 
rock  metamorphism  assumed  a  new  r61e.  Ore 
formation  is  found  to  be  merely  a  special  phase 
of  general  rock  alteration.  It  goes  on  under 
the  same  conditions  and  by  the  workings  of  the 
same  geological  processes. 

The  study  of  ore  genesis  and  relationships  of 
ore  bodies  has  become  a  strictly  geological 
proposition.  The  recent  investigation  of  the 
ores  from  the  standpoint  of  geology  appears  to 
be  capable  of  producing  good  results.  It  is  re- 
plete with  suggestive  inference.  With  modern 
geology  as  a  foundation  the  near  future  cannot 
but  open  up  to  us  unheard  of  and  unthought  of 
advantages  in  the  practical  development  of  the 
ores.     We  stand  on  the  threshold  of  a  new  era. 

On  this  topic  we  get  a  glimpse  of  the  general 
trend  of  modern  thought  respecting  the  genesis 
of  ore  deposits  by  reference  to  the  principles, 
formulated  by  Prof.  C.  R.  Van  Hise  in  his 
treatise  on  the  general  metamorphism  of  rocks 
( not  yet  published ),  as  adapted  recently  to  ore 
deposits.  This  summary  is  contained  in  his  paper 
on  '  Some  Principles  controlling  the  Deposition 
of  Ores,'  read  at  the  Washington  meeting  of  the 
American  Institute  of  Mining  Engineers. 

So  far  as  the  classification  of  ore  deposits  is 
concerned  we  appear  safe  in  concluding  that : 

(1)  The  chief  feature  wherein  the  classifica- 
tory  scheme  hereafter  presented  differs  from 
others,  is  in  the  prominence  given  to  geological 
occurrence  and  the  direct  operation  of  the 
geological  processes  as  essential  factors  in  the 
genesis  of  the  ore  bodies. 
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(2)  The  nearest  possible  approach  to  a  purely 
genetic  classification  of  ore  deposits  is  believed 
to  be  found  in  their  geological  relationships,  as 
determined  by  the  great  geological  processes 
and  not  in  their  direct  chemical  formation,  or 
physical  shapes. 

(3)  The  chemical  reactions  so  widely  used  as 
criteria  of  ore  classification  are  to  be  regarded 
as  general  agencies  and  therefore  they  are  not 
available  in  the  specific  determinations  of  the 
various  groups  of  ore  bodies. 

(4)  In  the  discovery  and  exploitation  of  ores, 
structure  is  of  first  importance ;  not  so  much 
the  structure  of  the  individual  ore  body  itself 
as  the  geological  structure  of  the  enclosing 
country  rocks. 

(5)  The  primary  groupings  of  ore  bodies  ap- 
pear to  be  best  indicated  when  based  upon  their 
geological  occurrence,  as  governed  by  the  nature 
of  geological  processes  operating. 

(6)  The  secondary  groupings  appear  to  be 
best  based  upon  the  general  form  of  the  ore- 
bodies  as  geological  formations  produced  by 


the  grander  categories  of  geological  ageDcies. 

(7)  The  ternary  groupings  are  best  based 
upon  the  specific  phases  of  the  geological  proc- 
esses involved  in  the  formation  of  ores  as  ore 
bodies. 

(8)  The  source  of  the  ore  materials  is  an  un- 
essential factor  in  their  classification  ;  the  great 
practical  question  is,  how  are  ores  best  ex- 
ploited? In  this  connection  it  matters  little 
what  was  the  original  condition  of  the  ores. 
Nor  have  we  to  do  very  much  with  the  detailed, 
complex,  and  usually  theoretical  reactions  that 
are  supposed  to  take  place  before  the  final 
stage  of  the  ore,  as  we  find  it,  is  reached. 

(9)  Very  similarly  appearing  ore-bodies  may 
be  formed  by  very  dififerent  methods,  a  fact 
which,  while  apparent  in  all  classifications,  does 
not  necessarily  vitiate  any. 

(10)  The  present  scheme  is  merely  suggestive. 
It  is  the  barest  outline  of  what  is  believed  to  be 
capable  of  much  Airther  expansion  and  develop- 
ment into  a  comprehensive,  rational  and  prac- 
tical general  plan. 


Classification  of  Obe  Deposits. 


Groups. 

Categories. 

Miners'  Terms. 

I.  Hypotaxic 
(Aiainly  Surface  Deposits.) 

Aqueous  transportation. 
Residual  oumulation. 
Precipitative  action. 

Placers,  beds. 

Pockets  (in  part),  some  breccias. 

Bog  bodies,  bedded  veins,  layers. 

II.   EUTAXIC 

( Chiefly  Stratified  Deposits  ) 

Emponded  amaasment. 
Selective  dissemination. 
Fold  filling. 
Crevioe  accretion. 
Concretionary  aooumulation. 
Metamorphic  replacement. 

Some  masses,  segregations  (in  part). 

Impregnations  (in  part). 

Saddle-reefs. 

Gash  veins,  some  stock-works 

Nodules,  some  bands. 

Fahlbands  (in  part). 

III.  Ataxic 
(Largely    Unstratified    De- 
posits.) 

Magmatio  secretion. 
Metamorphic  segregation. 
Fumarole  impregation. 
Preferential  oolleotion. 
Shearing  satiation. 
Fault  occupation. 

Masses  (in  part),  some  lenses. 

Stocks. 

Contact  veins,  some  impregnations 

Chambers  (in  part),  some  pockets,  linked  veins. 

Attrition  veins,  some  disseminations. 

True  veins,  some  linked  veins,  lodes. 

Charles  B.  Ket^. 


NOTES  ON  INORGANIC  CHEMISTRY, 
The  work  of  H.  Brereton  Baker  on  ex- 
tremely dry  gases  is  continued  by  a  paper  on 
the  vapor  densities  of  dried  mercurous  chlorid 
and  dried  mercury,  read  before  the  Chemical 
Society  (London).  It  is  found  that  perfectly  dry 
mercurous  chlorid  at  443^  in  an  atmosphere 
of  nitrogen  shows  a  density  of  217.4  which  cor- 


responds to  the  formula  Hg,Clt.  The  undried 
substance  gives  a  deeper  density  of  118.4°  show- 
ing that  the  dissociation  of  mercurous  chlorid 
like  that  of  ammonium  chlorid  is  dependent  on 
the  presence  of  water  vapor.  The  density  of 
dry  mercury  on  the  other  hand  was  found  to  be 
108.1  at  448°  showing  that  at  this  temperature 
the  molecule  of  mercury  is  monatomic. 


Apbil  ao,  1900.] 


SCmNCK 


633 


The  same  evening  two  papers  were  read  by 
A.  Scott,  one  on  the  preparation  of  pure  hydro- 
bromic  acid  in  which  the  employment  of  sul- 
Airous  acid  is  recommended  in  the  place  of 
amorphous  phosphorus.  It  is  very  difficult  to 
free  the  phosphorus  completely  from  chlorin, 
and  arsenic  is  almost  always  present,  which 
gives  rise  to  arsenious  bromid  in  the  hydro- 
bromic  acid  and  arsenites  and  arsenates  in  the 
bromids  made  from  this  acid.  When  sulfurous 
acid  is  used,  the  hydrobromic  acid  is  easily  freed 
from  the  sulfuric  acid  formed  by  two  or  three 
distillations,  the  last  over  barium  bromid. 

The  second  paper  by  Mr.  Scott  was  on  a  new 
sulfid  of  arsenic,  which  is  obtained  in  the  proc- 
<ess  of  purifying  phosphoric  acid  from  the  small 
quantity  of  arsenic  derived  from  the  impurity 
in  the  phosphorus  used.  The  new  sulfid  has 
the  formula  AssS,  and  unlike  the  other  sulfids 
of  arsenic  is  insoluble  in  ammonia  and  am- 
monium sulfid,  but  is  soluble  in  ammonium 
polysulfid,  and  is  decomposed  by  caustic  potash. 

Ik  the  last  Beriehte  of  the  German  Chemical 
Society,  L.  Yanino  and  O.  Hauser  call  attention 
to  an  interesting  reaction  of  lead  perozid. 
When  it  is  exposed  in  a  dry  or  even  moist  con- 
dition to  a  current  of  hydrogen  sulfid,  it  glows 
brightly  and  the  hydrogen  sulfid  burns  with  the 
blue  flame  of  lead.  The  reaction  is  not  only 
suitable  for  a  lecture  experiment  on  its  own 
account,  but  it  may  be  utilized  for  the  ignition 
of  explosive  mixtures.  Wet  gun  cotton  is  in- 
stantly exploded,  and  so  are  picrate  powders, 
powdered  metals  such  as  aluminium,  zinc  and 
bismuth  burn  with  brilliancy.  Silver  and  bis- 
muth peroxids  act  in  a  similar  manner  to  lead 
peroxid,  cobalt  and  copper  peroxids  become 
much  heated  in  hydrogen  sulfid,  but  do  not 
ignite  it,  while  red  lead,  pyrolusite,  and  freshly 
precipitated  peroxid  of  manganese  do  not  show 
the  reaction. 

It  has  lately  been  discovered  by  Moissan 
that  metallic  calcium  is  soluble  in  liquid  sodium. 
On  cooling  the  calcium  separates  out  in  brilliant 
white  hexagonal  crystals  of  the  pure  metal. 
The  mass  of  sodium  and  calcium  is  put  in  ab- 
solute alcohol  at  0°  when  the  sodium  is  gradu- 
ally dissolved  out  and  the  crystals  of  calcium 
remain.     The  metallic  calcium  is  obtained  by 


the  action  of  metallic  sodium  on  calcium  iodid 
and  the  whole  process  carried  out  in  a  closed 
iron  crucible  in  one  operation.  Crystals  of  cal- 
cium may  also  be  obtained  by  electroly  zing  fused 
calcium  iodid  at  a  low  red  heat. 

A  PAPEB  has  recently  appeared  in  the  Bul- 
letin of  the  French  Chemical  Society,  by  A. 
Gautier,  on  the  normal  occurrence  of  arsenic  in 
animals,  including  man.  It  appears  to  be  al- 
ways present  in  the  thyroid  gland,  in  lesser 
quantities  in  the  thymus  and  the  brain,  while 
traces  are  always  present  in  the  skin  and  hair. 
It  does  not  appear  to  be  in  any  other  organs  of 
the  body,  and  consequently  would  play  little 
part  in  the  toxicology  of  arsenic,  as  these  or- 
gans are  rarely  used  for  the  detection  of  arsenic  ; 
the  brain,  however,  is  sometimes  examined. 
The  arsenic  appears  to  be  in  the  form  of  nu- 
cleins. 

J.  Li,  M. 

TOBACCO,  TOBACCO-PIPES  AND  8M0KING. 

Perhaps  the  most  American  of  all  implements 
and  practices,  the  above  have  been  described 
and  figured  hundreds  of  times,  but  never  in  so 
scientific  a  spirit  as  by  Joseph  D.  McGuire,  the 
archaeologist,  residing  in  Ellicott  City,  Mary- 
land. His  monograph  appears  among  the 
octavo  publications  or  *  Reports '  of  the  United 
States  National  Museum,  Smithsonian  Institu- 
tion, under  the  title:  'Pipes  and  Smoking 
Customs  of  the  American  Aborigines,  based 
on  material  in  the  United  States  Museum,' 
1897,  pp.  351-645,  and  last  year  also  ap- 
peared as  a  separate  volume.  Numerous 
illustrations  give  us  an  idea  of  the  richest 
and  most  curious  finds  of  sundry  tribes, 
partly  of  stone  or  wood,  partly  of  terracotta 
and  clay,  a  large  number  of  them  having  been 
found  in  the  mounds  of  the  Ohio  and  Mississippi 
valleys.  The  shape  of  the  bowls  are  of  all  de- 
scriptions ;  some  represent  birds,  heads  of  birds, 
mice  and  other  rodents,  toads,  frogs,  lizards, 
men  in  a  recumbent,  sitting  or  squatting  pos- 
ture, human  hands  and  faces,  etc.  The  tubular 
shape  was  widely  in  use  in  ancient  America, 
though  it  looks  very  inconvenient  to  us;  Mr.  Mc- 
Guire figures  stone  tubes  with  bone  mouthpiece, 
sandstone  tubes,  pottery  tube  pipes,  red  pottery 
tube  and  bowl  pipes,  steatite  tubular  pipes,  cop- 
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per  tubes,  bone  pipes  and  others.  There  are 
also  stone  urn-shaped  bowls,  stone  bowls  with 
thong  holes,  antler  pipes,  fossil  pipes,  various 
kinds  of  trade  pipes,  brazed  iron  pipes,  toma- 
hawk and  monitor  pipes.  The  feathered  cal- 
umet pipe  of  the  West  looks  artistic  and  attrac- 
tive, and  the  vase-shaped  Micmac  pipe  has  at 
least  the  merit  of  curiosity. 

The  author  has  with  consummate  industry 
collected  passages  referring  to  pipes  and  smok- 
ing in  the  historians  of  past  centuries  and  given 
his  ideas  about  the  formation  of  types  in  smok- 
ing implements.  There  are  but  few  articles  of 
Indian  manufacture  that  will  give  a  clearer  idea 
of  the  artistic  sense  or  genus  in  fashioning  ruder 
material  than  pipes,  although  they  all  manifest 
that  they  originated  in  the  stage  of  barbarism. 
Probably  the  oldest  instance,  historically  trace- 
able, is  the  richly  dressed  shaman  or  chief  rep- 
resented upon  the  Palenque  tablet  of  Chiapas 
state,  who  makes  use  of  a  long  tubular  pipe  to 
produce  a  huge  cloud  of  smoke  issuing  at  the 
wider  end,  and  seems  to  enjoy  the  smoking  in- 
tensely, to  judge  from  his  very  characteristic 
grimaces.  This  bas-relief  is  reproduced  in  Mc- 
Guire's  publication  ;  he  thinks  that  the  use 
of  tobacco  for  snuffing  was  peculiar  to  South 
America,  and  the  habit  of  chewing  is  but  seldom 
and  indistinctly  referred  to  in  any  part  of  this 

western  world. 

A.  8.  G. 


SCIENTIFIC  NOTES  AND  NEWS. 
The  Prussian  Budget,  which  has  passed  to  a 
second  reading,  contains  an  appropriation  of 
7,300,000  Marks,  for  the  purchase  of  lands  in 
Berlin,  on  which  is  to  be  erected  a  building  for 
the  Academy  of  Sciences  and  the  Royal  Library. 
The  value  of  the  land  is  estimated  at  over  11,- 
000,000  Marks,  but  about  3,000,000  Marks  is 
obtained  by  the  exchange  of  other  property, 
and  1,000,000  Marks  is  to  be  appropriated  next 
year. 

At  a  meeting  of  the  Boyal  Institution,  Lon- 
don, on  April  2d,  it  was  announced  that  the 
managers  had  that  day  awarded  the  Actonial 
Prize  of  100  guineas  to  Sir  William  Huggins, 
F.B.S.,  and  Lady  Huggins  for  their  work  '  An 
Atlas  of  Representative  Stellar  Spectra.'  The 
special  thanks  of  the  members  were  returned  to 


Mrs.  West  and  Mrs.  F.  Colenso  for  their  present 
of  a  portrait  of  their  father,  the  late  Sir  Edward 
Franklin,  F.R.S.,  professor  of  chemistry  at  the 
Royal  Institution  from  1863  to  1868. 

Db.  Rudolph  Amadeus  Phiuppi  the  natur- 
alist, professor  in  the  University  of  Chili  at 
Santiago,  has  celebrated  the  seventieth  anni- 
versary of  his  doctorate.  Congratulatory  ad- 
dresses have  been  forwarded  from  the  German 
Botanical  Society  and  the  Medical  Faculty  of 
the  University  of  Berlin. 

Db.  O.  Bttbger,  titular  professor  of  the  Uni- 
versity of  (jrottingen,  has  been  appointed  director 
of  the  zoological  division  of  the  National  Mu- 
seum at  Santiago  and  professor  in  the  university. 

Mb.  John  C.  Hamhokd  has  been  appointed 
assistant  in  the  Nautical  Almanac  office,  con- 
nected with  the  United  States  Naval  Observa- 
tory, Washington,  D.  C. 

Db.  William  P.  Wii^on,  director  of  the 
Philadelphia  Commercial  Museums,  has  gone  to 
San  Francisco  to  assist  in  the  establishment  of 
the  Pacific  Commercial  Museum. 

Pbofessob  Oscab  Bolza,  of  the  University 
of  Chicago,  has  sailed  from  New  York  for 
Naples.  He  expects  to  be  abroad  for  nine 
months  pursuing  mathematical  investigations  in 
a  university  town. 

Pbofebsob  F.  Wohltmann,  of  Bonn,  has 
been  commissioned  by  the  Qerman  government 
to  proceed  to  Africa  to  make  agricultural  studies 
in  the  Cameroon  District. 

Thb  Michigan  Academy  of  Sciences  held 
its  annual  meeting  at  Lansing,  on  March  29th 
and  80th.  The  president.  Professor  Jacob 
Reighard,  gave  an  address  on  '  The  Biolog- 
ical Sciences  and  the  People.' 

Pbofessob  Edwabd  L.  Nichols,  of  Cornell 
University,  will  deliver  the  first  annual  ad- 
dress to  the  honorary  scientific  society  of 
Sigma  Xi  at  Kansas  University  during  the 
commencement  week  in  June. 

Pbofbsbob  Johk  M.  Coulteb,  who  has 
recently  returned  to  Chicago  after  a  long  stay 
in  Washington,  addressed  the  Botanical  Club 
on  April  10th  on  the  present  work  of  the  Wash- 
ington botanists. 

Mb.  M.  a.  Babbeb,  associate  professor  of 


Apsil  20,  1900.] 


SCIENCE 


635 


botany  in  the  University  of  Kansas,  has  sailed 
for  Europe.  He  will  spend  the  summer  in  special 
study  in  bacteriology  at  the  University  of  Ber- 
lin, returning  for  the  opening  of  the  &11  term. 

The  following  appointments  have  been 
made  by  the  Irish  Department  of  Agriculture 
and  Technical  Instruction :  To  be  Superin- 
tendent of  Statistics  and  Intelligence  branch, 
Mr.  W.  P.  Coyne,  M.A.,  Fellow  of  the  Royal 
University  of  Ireland,  professor  of  political 
economy  and  jurisprudence,  University  Col- 
lege, Dublin,  barrister-at-law.  To  be  Inspector 
in  Agriculture,  Mr.  James  Scott  Gordon,  B.Sc, 
Department  of  Agriculture,  Edinburgh  Uni- 
versity, principal  of  the  Cheshire  County 
Co  uncil  Agricultural  and  Horticultural  School. 
To  be  Inspector  in  Industrial  Branch,  Mr.  W. 
T.  M'Cartney  Filgate. 

Mb.  B0GEB8  Field,  an  English  hydraulic 
and  drainage  engineer,  died  at  Hampstead  on 
March  28th,  at  the  age  of  69  years.  He  was 
the  inventor  of  an  improvement  in  the  aneroid 
barometer,  but  was  best  known  for  his  improve- 
ments in  methods  of  sanitary  engineering. 

M.  Samson  Jobdan,  a  distinguished  French 
engineer  and  metallurgist,  has  died  at  the  age 
of  sixty-nine  years.  He  had  been  since  1865, 
professor  of  metallurgy  in  the  l^cole  des  Arts  et 
Manufactures.  He  in  numerous  ways  promoted 
the  advancement  of  the  iron  and  steel  industries 
in  France  and  was  the  author  of  several  valu- 
able metallurgical  treatises. 

We  find  in  the  Auk  notices  of  the  deaths  of 
several  members  of  the  Ornithologists'  Union. 
Mr.  €reorge  P.  Sennet  died  at  his  home  at 
Youngstown,  O.,  on  March  18th  at  the  age  of 
59  years.  Though  in  active  business  he  made 
valuable  studies  on  the  birds  of  Texas  and  the 
adjacent  territory  and  his  fine  collection  is  at 
present  in  the  American  Museum  of  Natural 
History.  W.  E.  Brooks  has  died  at  Mount 
Forest,  Ontario,  at  the  age  of  70  years.  He 
was  an  authority  on  the  birds  of  India  and  his 
large  collection  is  now  in  the  British  Museum. 
He  wrote  especially  on  the  smaller  warblers  and 
the  raptores.  Mr.  Francis  C.  Brown  has  died 
at  Framingham,  Mass.,  in  his  70th  year.  In 
early  life  he  was  associated  with  Agassiz  and 
other  naturalists  and  made  valuable  observa- 


tions on  the  habits  of  birds.  John  A.  Dakin 
has  died  at  Syracuse,  N.  Y.,  in  his  48th  year. 
He  was  a  student  of  birds  and  butterfiies.  Mr. 
Foster  H.  Brackett  died  at  Dorchester,  Mass., 
aged  87  years.  He  had  contributed  notes  on 
birds  to  the  Auk. 

A  telegbam  has  been  received  at  the  Harvard 
College  Observatory  from  Professor  Kreutz,  at 
Kiel,  stating  that  he  has  information  from  Pro- 
fessor Backlund,  Director  of  the  Observatory  at 
Pulkowa,  Eussia,  that  from  a  discussion  of  spec- 
trograms, Belopolsky  has  found  the  time  of  ro- 
tation of  Venus  to  be  short. 

We  note  in  a  recent  article  by  Dr.  K.  Kishin- 
ouye,  in  the  Revue  Internationale  de  Piche  et  de 
Pisciculture  (the  new  Russian  journal),  that  a 
Japanese  marine  zoological  station  was  opened 
during  the  past  summer,  on  the  coast  of  the  In- 
land sea.  It  is  for  the  present  located  in  a  two- 
story  house  at  Omomichi.  We  note  also  in  the 
same  article  that  a  large  coral  reef  has  been 
recently  discovered  near  the  southern  end  of 
Kiu-Shiu.  Its  size  must  be  a  large  one,  for 
more  than  sixty  boats  are  fishing  it  actively. 

State  bacteriological  institutes  are  being  es- 
tablished in  various  parts  of  Russia.  Among 
those  recently  founded  are  one  at  Yladivostock 
in  Eastern  Asia,  and  one  in  Merv,  in  Central 
Asia.  The  latter  is  of  special  importance  be- 
cause many  epidemic  diseases  are  thought  to 
have  their  origin  in  Central  Asia. 

The  Maryland  Legislature  has  made  the  fol- 
lowing appropriations  for  the  scientific  work  of 
the  Maryland  Geological  Survey  and  the  Mary- 
land Weather  service  for  the  next  two  years  : 

Maryland  Geological  Survey,  Geological  Division, 
$10,000  annnally. 

Maryland  Geological  Survey,  Highway  Division, 
$10,000  annnally. 

Maryland  Geological  Survey,  Topographic  Division, 
$5,000  annually. 

Maryland  Weathei  Service,  $2,000  annually. 

The  Survey  has  recently  commenced  the  in- 
vestigation of  the  clay  products  of  Maryland  un- 
der Professor  Heinrich  Bies  who  will  prepare  a 
volume  of  reports  upon  the  clay  industry  of 
Maryland,  making  such  physical  and  chemical 
tests  of  the  clays  as  may  be  required  to  show 
their  possibilities  in  various  directions. 
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By  the  will  of  the  late  John  Halstead,  Cooper 
Union,  New  York  City,  is  made  the  residuary 
legatee  of  his  estate,  and  will  ultimately  receive 
about  $250,000. 

Among  the  bills  passed  by  the  New  York 
Legislature  just  before  its  adjournment  was  in- 
cluded an  item  ''  For  the  Pathological  Institute, 
twenty  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  no  part  of  which  shall  be 
paid  for  rent. ' '  As  the  Pathological  Institute  is 
established  in  rented  quarters  in  New  York 
City,  it  is  not  obvious  how  it  can  continue  its 
work  without  paying  rent.  The  State  commis- 
sioners in  Lunacy,  it  is  suggested,  may  have 
taken  this  method  to  stop  the  work  of  the  In- 
stitute. 

The  seventh  annual  reception  and  exhibition 
of  the  New  York  Academy  of  Sciences  will  be 
held  at  the  American  Museum  of  Natural  His- 
tory on  April  25th  and  26th.  On  Wednesday 
evening,  April  25th,  there  will  be  a  reception 
to  the  members  of  the  academy  and  their  in- 
vited guests,  while  on  the  following  day  the 
exhibition  will  be  open  in  the  afternoon  for 
students  and  others,  and  in  the  evening  there 
will  be  a  reception  for  the  members  of  the 
Scientific  Alliance.  The  committee  in  charge 
of  the  exhibition  consists  of  Professor  J.  F. 
Kemp,  chairman  ;  Professor  Henry  F.  Osbom, 
Mr.  Charles  F.  Cox,  Professor  Charles  A.  Do- 
remus,  and  Professor  J.  J.  Stevenson.  The  ex- 
hibition is  to  be  divided  into  a  number  of  sec- 
tions, each  in  charge  of  a  chairman,  who  is  re- 
sponsible for  the  collection  of  exhibits.  The 
various  chairmen  and  their  departments  are  as 
follows  :  Anthropology,  Professor  Franz  Boas ; 
astronomy.  Professor  J.  K.  Bees  ;  botany.  Pro- 
fessor D.  T.  MacDougal ;  chemistry,  Professor 
Charles  E.  Pellew;  electricity,  George  F.  Lever ; 
geology  and  geography.  Professor  B.  E.  Dodge ; 
metallurgy,  Professor  Henry  M.  Howe  ;  min- 
eralogy, Dr.  L.  McI.  Luqiieer ;  paleontology, 
Gilbert  Van  Ingen  ;  physics  and  photography. 
Professor  William  Hallock  ;  psychology.  Dr. 
Edward  L.  Thorndike;  zoology.  Professor 
Charles  L.  Bristol. 

The  eleventh  session  of  the  Biological  Labora- 
tory of  the  Brooklyn  Institute  of  Arts  and  Sci- 
ences, located  at  Cold  Spring  Harbor,  Long 


Island,  will  open  on  Wednesday,  July  4th,  and 
continue  for  six  weeks.  The  followiug  courses 
are  announced :  by  Professor  C.  B.  Davenport, 
of  the  University  of  Chicago,  High  School  Zool- 
ogy andVariation  and  Inheritance;  by  Dr.  D.  S. 
Johnson,  of  Johns  Hopkins  University,  Crypto- 
gamic  Botany ;  by  Professor  C.  P.  Sigerfoos, 
University  of  Minnesota,  Invertebrate  and  Ver- 
tebrate Embryology ;  by  Professor  H.  S.  Pratt, 
Haverford  College,  Comparative  Anatomy  ;  by 
Professor  Nelson  F.  Davis,  Bucknell  University, 
Bacteriology ;  by  Dr.  H.  C.  Cowles,  University 
of  Chicago,  Elements  of  Ecology  and  £kx>logiGal 
Seminar ;  Mrs.  C.  B.  Davenport,  Microscopic 
Methods ;  Dr.  Henry  A.  Kelly,  Ethical  Culture 
Schools,  New  York  City,  Nature  Study;  Messrs. 
S.  B.  Williams,  and  W.  L.  Tower,  of  Harvard 
University,  and  W.  C.  Coker,  of  Johns  Hop- 
kins University,  assist  in  the  various  courses. 
The  different  instructors  offer  to  assist  in  inves- 
tigation. The  fee  for  a  single  course  is  $20, 
with  $5  additional  for  an  additonal  course  or  for 
the  use  of  a  microscope.  Board  and  rooms  are 
furnished  at  $6  a  week  by  the  laboratory.  Far- 
ther information  and  the  annual  announcement 
may  be  obtained  of  Professor  Franklin  W. 
Hooper,  502  Fulton  Street,  Brooklyn,  N.  Y.,  or 
Dr.  C.  B.  Davenport,  University  of  Chicago, 
Chicago,  111. 

Mrs.  Sara  T.  D.  Bobinson,  widow  of  €rover- 
nor  Charles  Bobinson,  has  established  a  Kansas 
University  woman's  table  for  advanced  work 
in  botany,  zoology,  and  physiology  at  the 
Marine  Biological  Laboratory  at  Woods  HoU, 
Mass.  Miss  Alberta  Cory,  a  graduate  student 
of  botany  has  received  the  first  iippointment. 

There  will  be  a  U.  S.  Civil  Service  exami- 
nation, on  May  15th,  for  the  position  of  statistical 
field  agent  in  the  service  of  the  Fish  Com- 
mission. 

Secretary  jGkige  has  asked  the  House  of  Rep- 
resentatives to  appropriate  $200,000  additional 
to  the  fund  of  $300,000  to  prevent  the  intro- 
duction and  spread  of  epidemic  diseases. 

The  Secretary  of  the  Interior  has  been  re- 
quested to  inform  the  House  of  Bepresentatives 
of  the  number  of  acres  now  included  in  the 
forest  reserves  belonging  to  land-grant  railroads 
or  other  corporations  at  the  time  of  the  creation 
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of  such  forest  reserves,  also  the  amount  of  lieu 
scrip  issued  therefor ;  also  what  extensions  of 
existing  reserves  are  in  contemplation ,  with  the 
amount  of  railroad  grants  in  proposed  reserves 
or  extensions,  and  the  number  of  acres  located 
by  forest  reserve  scrip. 

Thb  Cartwright  lectures  of  the  Alumni  As- 
sociation of  the  College  of  Physicians  and  Sur- 
geons, Columbii^  University,  for  1900,  will  be 
delivered  at  the  New  York  Academy  of  Medi- 
cine, No.  17  West  43d  Street,  on  the  evenings 
of  April  18,  24,  and  26,  1900,  at  8:80  o'clock, 
by  Professor  John  G.  Curtis,  M.D.,  of  Colum- 
bia University.  His  subject  is  '  The  Discovery 
of  the  Nerves  and  of  their  Function.' 

Abbangbments  have  been  completed  for  the 
spring  course  of  lectures,  at  the  New  York 
Botanical  Qarden,  which  will  be  given  in  the 
lecture  hall  of  the  Museum  on  Saturday  after- 
noons at  4:30  o'clock,  as  follows : 

April  14th,  *  A  Glimpse  at  the  Kingdom  of  PlantSi' 
by  Dr.  N.  L.  Britton. 

April  2l8t,  *  Spring  blowenSi'  by  Mr.  Cornelius 
Van  Bnmt. 

April  28th,  'Ferns,'  by  Professor  L.  M.  Under- 
wood. 

May  5th,  'Climbing  Plants,'  by  Dr.  D.  T.  Mao- 
D  ngal. 

May  12th,  'Seeds  and  Seedlings,'  by ^  Professor 
Francis  £.  Lloyd. 

May  19th,  'Summer  Flowers,' by  Mr.  Cornelias 
Van  Brunt 

May  26th,  '  Some  Tropical  Relatives  of  the  Potato,' 
by  Professor  Henry  H.  Rosby. 

June  2d,  *The  Fairy-lore  of  Flowers,'  by  Pro- 
fesMr  £.  S.  Burgess. 

June  9th,  '  Plants  Concerned  in  the  Formation  of 
Coal,'  by  Dr.  Arthur  Holliok. 

June  16th,  'Seaweeds,' by  Dr.  Carlton  C.  Curtis. 

June  23d,  '  The  Flora  of  Alaska,'  by  Mr.  Frede- 
rick V.  Coville. 

The  lectures  will  be  illustrated  by  charts, 
living  material  and  lantern  slides  and  will  be 
non-technical.  The  museum  building  may  be 
reached  by  a  walk  of  three  minutes  from  the 
Bedford  Park  Station  of  the  Harlem  division 
of  the  New  York  Central  Railroad,  and  by  a 
walk  of  five  minutes  from  the  Fordham  trolley 
line,  connecting  directly  with  the  Second  and 
Third  Avenue  Elevated  roads. 

The  Department  of  Archseology  and  Paleon- 


tology of  the  University  of  Pennsylvania  an- 
nounces a  course  of  free  public  lectures  to  be 
illustrated  by  objects  in  the  museum,  to  be  de- 
livered in  the  Widener  Lecture  Hall  of  the  Mus- 
eum on  Wednesday  afternoons  at  4  p.  m.  as 
follows: 

April  4tb,  Professor  Lightner  Witmer,  'Present 
Day  Survivals  of  Primitive  Modes  of  Thought  and 
Feeling. ' 

April  11th,  Mr.  Stewart  Culin,    'The   Origin  of* 
Ornament.' 

April  18th,  Dr.  A.  T.  Clay,  '  Recent  Excavations 
in  Babylonia.' 

April  25th,  Dr.  William  N.  Bates,  '  Coinage  of  the 
Ancient  Greeks.' 

May  2d,  Professor  Hugh  A.  Clarke,  '  The  Genesis 
of  Musical  Instruments.' 

May  9th,  Dr.  Simon  Flezner,  '  Impressions  of  the 
Philippine  Islands.' 

May  16th,  Professor  John  B.  McMaster,  '  House- 
hold Life  of  Women  in  the  Colonial  Period.' 

With  reference  to  M.  Joseph  Bertrand, 
whose  death  we  announced  last  week,  a  corre- 
spondent of  the  London  Times  says :  Born  at 
Paris  in  1823,  he  was  early  initiated  by  his 
father,  who  had  been  trained  at  the  Polytech- 
nic School,  into  mathematical  studies.  At  11 
years  of  age  he  passed  an  examination  for  ad- 
mission into  that  school,  but  this  was  merely  an 
exploit,  and  he  did  not  enter  the  establishment 
till  the  usual  age  of  17,  when  he  headed  the 
list  of  candidates.  On  leaving  the  Polytechnic, 
he  became  a  mine  inspector,  next  professor  at 
a  Paris  college,  and  afterwards  professor  suc- 
cessively at  the  Polytechnic,  the  Normal  School, 
and  the  College  de  France.  In  1856  he  suc- 
ceeded Sturm  in  the  Academy  of  Sciences,  and 
in  1874  he  took  the  place  of  Eli  de  Beaumont  as 
one  of  its  secretaries.  In  1884  he  became  the 
successor  of  Jean  Baptist  Dumas  in  the  French 
Academy.  As  a  writer  and  debater  he  was 
singularly  clear,  sometimes  with  a  vein  of  irony. 
Of  late  years  he  contributed  biographical  and 
critical  articles  on  genuine  or  pseudo-mathe- 
maticians to  the  Revue  des  Deux  Mondee,  His 
more  serious  works  include  essays  on  Paschal, 
Lavoisier,  d'Alembert,  and  Comte,  and  lectures 
on  the  calculation  of  chances,  and  on  electricity. 
His  son,  M.  Marcel  Bertrand,  a  mining  engi- 
neer, is  likewise  a  member  of  the  Academy  of 
Sciences. 
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The  Royal  Meteorological  Society  celebrated 
its  Jubilee  on  Tuesday  and  Wednesday,  April 
3rd  and  4th.  The  British  Medical  Journal  states 
that  on  Tuesday  afternoon  a  meeting  was  held, 
when  the  President  (Dr.  C.  Theodore  Williams), 
addressed  a  large  number  of  Fellows  of  the  So- 
ciety and  delegates  of  other  societies.  He  be- 
gan by  explaining  that  the  late  Mr.  G.  J. 
Symons,  who  had  been  elected  President  for 
the  Jubilee  year,  had,  before  his  fatal  seizure  of 
apoplexy,  prepared  an  address  tracing  the  be- 
ginning of  meteorology  in  this  country,  and  the 
history  of  the  Society.  Mr.  Symons  stated  that 
the  earliest  observer  was  the  Bev.  William 
Merle,  whose  records,  made  at  Driby,  in  Lin- 
colnshire, from  1337  to  1344,  were  still  pre- 
served in  the  Bodleian  Library.  After  referring 
to  Bobert  Boyle  and  Dr.  Plot,  Mr.  Symons 
pointed  out  that  Sir  Christopher  Wren,  the 
architect  of  St.  Paul's  was  the  inventor  of  the 
first  recording  rain  gauge.  An  English  Mete- 
orological Society  had  been  founded  in  1823, 
but  did  little  work.  Another  society  was 
founded  in  1836,  but  did  not  take  any  part  in 
the  formation  of  the  present  society,  which  was 
founded  on  April  3,  1850,  at  the  house  of  the 
late  Dr.  Lee,  F.B.S.,  of  Aylesbury,  under  the 
name  of  the  British  Meteorological  Society.  In 
1866  a  Boyal  Charter  was  obtained,  and  the 
Society  assumed  its  present  name.  Mr.  Symons 
urged  that  the  Oovernment,  which  provided  a 
home  for  some  of  the  richer  societies  at 
Burlington  House,  ought  to  build  a  proper 
centre  for  the  smaller  societies,  and  his  address 
concluded  with  a  sketch  of  the  work  done  by 
the  Royal  Meteorological  Society.  Dr.  Theodore 
Williams,  after  a  short  appreciation  of  the  char- 
acter and  work  of  the  late  Mr.  Symons,  gave  ac- 
count of  the  scientific  work  which  is  now  being 
carried  on  by  the  Society.  At  the  conclusion  of 
Dr.  Williams's  remarks  each  of  the  delegates  at 
tending  the  meeting  was  presented  with  a  medal 
struck  in  honor  of  the  occasion.  In  the  even- 
ing a  conversazione  was  held,  and  on  Wednesday 
morning  a  visit  was  paid  to  Qreenwich  Obser- 
vatory. In  the  evening  a  dinner  was  held  over 
which  Dr.  Theodore  Williams  presided.  Mr. 
W.  N.  Shaw,  the  Secretary  of  the  Meteorolog- 
ical Council,  who  gave  the  toast  of  *  The  Royal 
Meteorological   Society,'  enumerated  some  of 


the  phenomena  which  still  awaited  explanation 
and  insisted  on  the  necessity  of  co-operation, 
both  among  meteorologists  themselves  and  be- 
tween them  and  workers  in  other  sciences. 
The  toast  having  been  suitably  acknowledged 
by  the  President,  Mr.  Bayard  gave  that  of '  The 
Delegates  from  other  Societies,'  for  which  Pro- 
fessor Silvanus  Thompson  responded. 

Nature  in  commenting  editorially  on  the  dis- 
cussion before  the  American  Society  of  Natural- 
ists, on  '  The  position  that  universities  should 
take  in  regard  to  the  investigation,'  published  in 
this  Journal,  compares  unfavorably  the  work 
of  English  Universities  with  those  in  the  United 
States  and  in  Qermany.  The  article  concludes 
as  follows :  It  is  needless  to  say  that,  like  the 
American  universities,  the  universities  of  the 
continent,  and  in  especial  those  of  €rermany,  are 
conspicuous  for  the  extent  to  which  they  encour- 
age research  by  their  funds  and  by  their  arrange- 
ments. The  historian  of  the  future,  who  is  to 
trace  the  vast  progress  made  in  recent  years  by 
Germany  in  power,  wealth,  commerce,  the  arts 
and  industries,  without  doubt  will  notice  the 
part  played  by  her  many  universities  in  this 
momentous  change.  A  single  article  in  the 
pages  of  a  scientific  journal  is  not  a  suitable  ve- 
hicle for  any  exact  examination  of  the  relative 
advances  made  by  England  and  other  countries 
in  recent  times.  But,  until  matters  have  been 
put  right,  every  opportunity  is  convenient  to 
insist  that  the  universities  of  Britain  do  not  en- 
courage research  sufficiently,  and  that,  in  par- 
ticular, her  richest  university  habitually  and 
systematically  despises  research  in  its  general 
arrangements,  in  the  allocation  of  its  endow- 
ments, and  in  the  distribution  of  its  revenues. 
Moreover,  it  is  especially  unfortunate  that  not 
only  is  the  amount  of  consideration  given 
to  research  minute,  but  is  diminishing.  A 
single  example  is  more  convincing  than  a 
multitude  of  general  statements,  and  an  ap- 
propriate instance  lies  unfortunately  ready  to 
hand  in  the  preface  to  the  last  volume 
of  '  Linacre  Reports, '  recently  issued  by 
Professor  Ray  Lankester.  The  late  Linacre 
Professor  and  present  keeper  of  the  British 
Museum  of  Natural  History,  in  a  preface  ad- 
dressed to  the  vice-chancellor  of  the  Univermty 
of  Oxford,  deplores  the  attitude  of  the  Oxford 


April  20,  1000.] 


SCIENCE. 


639 


colleges  to  the  natural  sciences.  ''  The  college 
endowments,"  he  states,  and  every  one  with 
knowledge  of  the  matter  is  able  to  corroborate, 
"are  now  more  largely  than  ever  employed  in 
maintaining  a  tutorial  system,  which  is  in  itself 
of  small  value — ^if  not  positively  injurious — ^and 
necessarily  in  complete  antagonism  to  the  de- 
velopment of  the  method  of  study,  and  to  the 
wide  range  of  subjects  studied,  which  distin- 
guish everywhere  but  in  Oxford  the  university 
from  the  preparatory  school."  Professor  Lan- 
kester  believes  that  the  natural  sciences,  the 
subjects  particularly  associated  with  research  as 
a  means  of  training  and  as  a  source  of  directive 
knowledge,  should  be  supported  by  not  less 
than  two- thirds  of  the  endowments  at  the  dis- 
posal of  these  colleges.  Oxford,  no  doubt,  is 
an  extreme  example  of  the  general  failure  of 
British  universities  to  respond  adequately  to 
what  everywhere  but  in  England  is  regarded  as 
the  first  duty  of  a  university ;  but  there  is 
urgent  need  for  inquiry  into  and  redress  of  the 
conditions  which  have  brought  about  the  pres- 
ent state  of  affairs,  and  those  institutions  which 
have  taken  a  larger  view  of  their  duties  will  be 
the  first  to  approve  a  strong  statement  of  the 
existing  &ilure. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

As  the  daily  papers  have  announced,  the  Uni- 
versity of  Chicago  has  secured  the  $2,000,000 
needed  to  meet  the  requirements  of  Mr.  Rocke- 
feller's gift  of  an  equal  amount.  At  the  recent 
convocation  of  the  University,  President  Harper 
gave  some  details  in  regard  to  the  gifts  received 
since  January  1st.  They  have  come  from  more 
than  200  different  persons  and  90  per  cent,  of 
them  were  unsolicited.  The  largest  items  ap- 
pear to  be  the  Gurley  paleontological  collection, 
$80,000  from  Mrs.  Delia  Gallup  and,  given 
anonymously,  $60,000  for  a  commons,  $50,000 
and  $25,000  for  a  students'  club-house,  $20,000 
towards  a  women's  hall,  and  $30,000  with  spe- 
cific use  to  be  designated  later.  President  Har- 
per stated  that  the  total  assets  of  the  University 
are  now  not  far  from  $11,000,000. 

Bt  the  will  of  Mrs.  Mary  J.  Furman,  Yan- 
derbilt  University  receives  about  $250,000. 

Barnard   College,   Columbia   University, 


has  received  a  gift  of  $100,000  subject  to  cer- 
tain annuities. 

By  the  will  of  ths  late  Arthur  D.  McLellan, 
Brown  University  may,  under  certain  condi- 
tions, receive  from  $8000  to  $33,000. 

The  widow  of  the  late  Professor  H.  Fol  has 
given  to  the  University  of  Lausanne  his  collec- 
tion of  scientific  apparatus  and  histological 
preparations. 

Harvard  University  has  undertaken  to 
guarantee  $70,000  to  entertain  1450  Cuban 
teachers  during  their  stay  at  the  Summer  School 
in  accordance  with  the  arrangements  made  by 
Mr.  Alexis  E.  Frye,  Superintendent  of  Schools 
at  Cuba.  Free  tuition  is  provided  by  the  Uni- 
versity. 

In  view  of  the  fact  that  a  case  of  small-pox 
has  been  reported  in  each  of  two  of  our  leading 
universities,  it  may  be  well  to  state  that  during 
the  first  week  in  April  the  United  States  Marine 
Hospital  Service  reports  only  one  case  of  small- 
pox throughout  all  the  middle  and  New  Eng- 
land States.  There  is,  however,  a  slight  epi- 
demic of  small-pox  at  New  Orleans. 

The  University  of  Pennsylvania  has  made 
some  changes  in  the  regulations  under  which 
candidates  are  advanced  to  the  higher  degrees. 
Hereafter  the  theses  for  the  doctorate  must  be 
printed  and  it  is  expected  that  in  the  case  of 
longer  theses  the  University  will  contribute  $50 
towards  the  cost.  The  examinations  will  be 
written  and  may  be  passed  at  such  time  as  the 
candidate  is  prepared.  Instead  of  appearing 
before  the  dean  and  a  committee  of  three  ex- 
aminers for  an  oral  examination  as  at  present, 
the  candidate  will  be  presented  to  the  entire 
Faculty  of  Philosophy  in  formal  session,  with 
the  Provost  in  the  chair.  A  representative  of 
the  Group  Committee  with  whom  the  candi- 
date has  taken  his  major  subject  will  spread 
before  the  Faculty  the  candidate's  credentials. 
These  will  comprise  a  brief  sketch  of  his  aca- 
demic life,  a  more  detailed  account  of  the  scope 
and  character  of  his  work  as  a  graduate  stu- 
dent, of  the  examinations  which  he  has  passed, 
and  more  particularly  of  the  scope  and  signifi- 
cance of  his  thesis.  His  presenter  will  then 
formally  recommend  him  to  the  Faculty  on  be- 
half of  the  Group  Committee  as  a  candidate  for 
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the  degree  of  Doctor  of  Philosophy.  After 
hearing  the  candidate's  credentials  read,  any 
member  of  the  Faculty  may  make  further  in- 
quiries of  the  candidate  or  of  the  presenter; 
and  a  formal  vote  will  then  be  taken  upon  the 
recommendation.  The  regulations  for  the 
Master's  degree  will  differ  from  those  above 
outlined  only  (1)  in  the  amount  of  work  re- 
quired ;  (2)  in  the  fact  that  the  dean  will  act  as 
presenter ;  (3)  and  that  no  reference  will  be 
made  to  a  thesis. 

It  will  be  remembered  that  the  doctors' 
theses  in  the  German  universities  were  written 
in  Latin  till  about  thirty  years  ago.  Another 
step  toward  the  abolition  of  Latin  as  the  official 
language  of  the  universities  is  now  being  taken 
as  it  is  planned  to  use  Overman  in  doctor's  di- 
plomas and  other  official  documents. 

The  enrollment  of  students  in  the  University 
of  Kansas  is  now  1130.  This  number  is  di- 
vided among  the  various  schools  as  follows: 
Arts,  546  ;  Engineering,  165  ;  Law,  162 ;  Phar- 
macy, 85  ;  Medicine,  33  ;  Fine  Arts,  91 ;  Grad- 
uate School,  48. 

The  position  of  Demonstrator  of  Histology 
and  Embryology  at  the  Harvard  Medical  School 
is  vacant.  The  salary  for  the  ensuing  year  will 
be  not  less  than  $750.  The  holder  of  this  posi- 
tion is  expected  to  be  generally  responsible  for 
the  laboratory  class  work,  which  will  require 
about  half  his  time  throughout  the  year.  The 
remainder  of  his  time  is  to  be  given  to  original 
research.  Applications  should  be  accompained 
by  a  statement  of  previous  experience  in  teach- 
ing and  investigation,  and  may  be  addressed  to 
Professor  Charles  S.  Minot,  Harvard  Medical 
School,  Boston,  Mass. 

De.  E.  Benjamin  Andrews,  superintendent 
of  the  public  schools  of  Chicago,  has  declined  the 
chancellorship  of  the  University  of  Nebraska. 

Dr.  C.  M.  Bakewell,  of  Bryn  Mawr  College, 
has  been  called  to  a  professorship  of  philosophy 
in  the  University  of  California  and  will  be  suc- 
ceeded at  Bryn  Mawr  by  Dr.  David  Irons,  of 
Cornell  University,  who  will  have  the  title  of 
*  Associate.' 

Dr.  W.  E.  Castle  has  been  appointed  in- 
structor of  zoology  in  Harvard  University. 

The  following  promotions  and  new  appoint- 


ments have  been  made  at  the  University  of 
Chicago : 

L.  W.  Jones,  Assistant,  to  an  Anodateship  in 
Chemistry. 

H.  6.  Gale,  Aasistant,  to  an  AasooiateflSiip  in 
Physios. 

Stuart  Weller,  Associate,  to  an  Instmctofahlp  in 
Geology. 

F.  R.  Monlton,  Associate,  to  an  Infltmctorship  in 
Astronomy. 

H.  E.  Slangfat,  Instructor,  to  an  Assistant  Pro- 
fessorship in  Collegiate  Mathematics. 

£lla  F.  Toung,  Associate  Professorial  Lecturer,  to 
an  Associate  Professorship  in  Pedagogy. 

£.  O.  Jordan,  Assistant  Professor,  to  an  AsBodate 
Professorship  in  Bacteriology. 

W.  L  Thomas,  Assistant  Professor,  to  an  Associate 
Professorship  in  Sociology. 

George  E.  Vincent,  Assistant  Professor,  to  an  As- 
sociate Professorship  in  Sociology. 

James  H.  Tofts,  Associate  Professor,  to  a  Prctfessor- 
ship  in  Philosophy. 

Jacques  Loeb,  Associate  Professor,  to  a  Professor- 
ship in  Physiology. 

S.  W.  Straton,  Associate  Professor,  to  a  Professor- 
ship in  Physics. 

John  £.  Webb,  Graduate  Student,  to  an  Academy 
Aasistantehip  in  Physiography  and  Biology. 

Howard  Emlyn  Davies,  Fellow,  to  an  Assistant- 
ship  in  Bacteriology. 

George  W.  Ritchie,  to  the  Snperintendency  of  In- 
strument Consti  notion  at  the  Verkes  Ofaservatoiy. 

W.  F.  £.  Gurley,  to  an  Associate  Cnratorship  in 
Paleontology. 

Frank  R.  Lillie,  Professor  of  Zoology  in  Vassar 
College,  to  an  Assistant  Professorship  in  Zoology. 

Leonard  £.  Dickson,  Associate  Professor  of  Mathe- 
matics in  the  University  of  Texas,  to  an  Assistant 
Professorship  in  Mathematics. 

Alexander  Smith,  Associate  Professor  of  Chemistry, 
to  a  Deanship  in  the  Junior  Colleges. 

C  R.  Barnes,  Professor  of  Botany,  to  a  Deanship  in 
the  Colleges. 

LlewellysF.  Barker,  M.D.,  Professor  of  Anatomy 
in  the  Johns  Hopkins  University,  to  a  Professorship  in 
Anatomy  and  the  Headship  of  the  Department. 

Dr.  Gattermann,  of  the  University  of  Frei- 
burg, i.  B.,  has  been  promoted  to  a  full  profes- 
sorship, and  has  been  made  director  of  the 
Chemical  Institute. 

Mr.  W.  B.  Hardy,  of  Qonville  and  Caius 
College,  Cambridge  University,  has  been  ap- 
pointed senior  demonstrator  in  physiology. 
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LIQUID  HYDROGEN* 

From  the  year  1878,  when  the  experi- 
ments of  Cailletet  and  Plctet  were  at- 
tracting the  attention  of  the  scientific 
world,  it  became  a  common  habit  in  text- 
books to  speak  of  all  the  permanent 
gases,  without  any  qaalification,  as  having 
been  liquefied,  whereas  these  experiment- 
alists, by  the  production  of  an  instantaneous 
mist  in  a  glass  tube  of  small  bore,  or  a 
transitory  liquid  jet  in  a  gas  expanding 
under  high  compression  into  air,  had  only 
adduced  evidence  that  sooner  or  later  the 
static  liquid  form  of  all  the  known  gases 
would  be  attained.  Neither  Pictet  nor  Cail- 
letet in  their  experiments  ever  succeeded 
in  collecting  any  of  the  permanent  gases  in 
that  liquid  form  for  scientific  examination. 
Yet  we  meet  continually  in  scientific  litera- 
ture with  expressions  which  lead  one  to  be- 
lieve that  they  did.  For  instance,  the  fol- 
lowing extract  from  the  '  Proceedings '  of 
the  Eoyal  Society,  1878,  illustrates  this 
point  very  well :  "  This  award  (Davy 
Medal)  is  made  to  these  distinguished  men 
(Cailletet  and  Pictet)  for  having  independ- 
ently and  contemporaneously  liquefied  the 
whole  of  the  gases  hitherto  called  perma- 
nent." Many  other  quotations  of  the  same 
kind  may  be  made.  As  a  matter  of  fact  six 
years  elapsed,  during  which  active  investi- 
gation in  this  department  was  being  prose- 

*  Lecture  before  the  Royal  Institution  of  Great 
Britain. 
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cated,  before  Wroblewski  and  Olszewski 
succeeded  in  obtaining  oxygen  as  a  static 
liquid,  and  to  collect  liquid  hydrogen, 
which  is  a  much  more  difficult  problem, 
has  taken  just  twenty  years  from  the  date 
of  the  Pictet  and  Cailletet  experiments. 

Wroblewski  made  the  first  conclusive 
experiment  on  the  liquefaction  of  hydrogen 
in  January,  1884.  He  found  that  the  gas 
cooled  in  a  capillary  glass  tube  to  the  boil- 
ing point  of  oxygen,  and  expanded  quickly 
from  100  to  1  atmosphere,  showed  the  same 
appearance  of  sudden  ebullition  lasting  for 
a  fraction  of  a  second,  as  Gailletet  had 
seen  in  his  early  oxygen  experiments.  No 
sooner  had  the  announcement  been  made, 
than  Olszewski  confirmed  the  result  by  ex- 
panding hydrogen  from  190  atmospheres, 
previously  cooled  to  the  temperature  given 
by  liquid  oxygen  and  nitrogen  evaporating 
under  diminished  pressure.  Olszewski,  how- 
ever, declared  in  1884  that  he  saw  colorless 
drops,  and  by  partial  expansion  to  40  at- 
mospheres, the  liquid  hydrogen  was  seen  by 
him  running  down  the  tube.  Wroblewski 
could  not  confirm  Olszewski's  results,  his 
hydrogen  being  always  obtained  in  the  form 
of  what  he  called  a  '  liquide  dynamique,' 
or  the  appearance  of  an  instantaneous  froth. 
Olszewski  himself  seven  years  later  repeated 
his  experiments  of  1884  on  a  larger  scale, 
confirming  Wroblewski's  results,  thereby 
proving  that  the  so-called  liquid  hydrogen 
of  the  earlier  experiments  must  have  been 
due  to  some  impurity.  The  following  ex- 
tract from  Wroblewski's  paper  states  very 
clearly  the  results  of  his  work  on  Hydrogen : 

'^  L'hydrog^ne  soumis  k  la  pression  de  180 
atm.  jusqu'4  190  atm.,  refroidi  par  I'azote 
bouillant  dans  la  vide  (^  la  temperature  de 
sa  solidification)  et  d^tendu  brusquement 
sous  la  pression  atmosph6rique  prSsente  une 
mousse  bien  visible.  De  la  couleur  grise  de 
cette  mousse,  oil  I'obU  ne  peut  distinguer 
des  gouttelettes  incolores,  on  ne  x>6ut  pas 
encore    deviner   quelle   apparence    aurait 


I'hydrogSne  d.  l'6tat  de  liquide  statique  et 
I'on  est  encore  moins  autoris6  &  pr^cisers'il 
a  on  non  une  apparence  m^tallique.  J'ai 
pu  placer  dans  cette  mousse  ma  pile  thermo- 
eiectrique,  et  j'ai  obtenu  suivant  les  pres- 
sions  employees  des  temperatures  de  —208® 
jusqu'd.  —211^0.  Je  ne  peux  pas  encore 
dire  dans  quelle  relation  se  trouvent  ces 
nombres  avec  la  temperature  reelle  de  la 
mousse  ou  avec  la  temperature  d'ebuUition 
de  I'hydrog^ne  sous  la  pression  atmospher- 
ique,  puisque  je  n'ai  pas  encore  la  certitude 
que  la  faible  duree  de  ce  phenomdne  ait 
perm  is  ^  la  pile  de  se  refroidir  compl^tement. 
Neanmoins,  je  crois  aujonrd'hui  de  mon 
devoir  de  publler  ces  resultats,  afin  de  pr^- 
ciser  retat  actuel  de  la  question  de  la  lique- 
faction de  Phydrogfene."* 

It  is  well  to  note  that  the  lowest  ther- 
mo-electric temperature  recorded  by  Wro- 
blewski during  the  adiabaticexpansionof  the 
hydrogen  (namely,  —211**)  is  really  equiv- 
alent to  a  much  lower  temperature  on  the 
gas-thermometer  scale.  The  most  probable 
value  is  —  230^,  and  this  must  be  r^arded 
as  the  highest  temperature  of  the  liquid 
state,  or  the  critical  point  of  hydrogen,  ac- 
cording to  his  observations.  In  a  posthu- 
mous paper  of  Wroblewski's  on  '  The  Com- 
pression of  Hydrogen,'  published  in  1889, 
an  account  appears  of  further  attempts 
which  he  had  made  to  liquefy  hydrogen. 
The  gas  compressed  to  110  atmospheres, 
was  cooled  by  means  of  liquid  nitrogen 
under  exhaustion  to  —213.8^.  By  sud- 
denly reducing  the  pressure,  as  low  a  temper- 
ature as  —  223^  on  his  scale  was  recorded, 
but  without  any  signs  of  liquefaction.  This 
expansion  gives  a  theoretical  temperature 
of  about  15^  absolute  in  the  gas  partides. 
The  above  methods  having  failed  to  pro- 
duce static  hydrogen,  Wroblewski  sug- 
gested that  the  result  might  be  attained  by 
the  use  of  hydrogen  gas  as  a  cooling  agent 
From  this  time  until  his  death  in  the  year 

*  Compt  Rend.,  1885,  100,  081. 
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1888,  Wroblewski  devoted  his  time  to  a 
laborious  research  on  the  isothermals  of 
hydrogen  at  low  temperatures.  The  data 
thus  arrived  at  enabled  him,  by  the  use  of 
Van  der  Waal's  formulse,  to  calculate  the 
critical  constants,  and  also  the  boiling  point 
of  liquid  hydrogen. 

Olszewski  returned  to  the  subject  in  1891, 
repeating  and  correcting  his  old  experi- 
ments of  1884,  which  Wroblewski  had 
feiiled  to  confirm,  using  now  a  glass  tube 
7  mm.  in  diameter  instead  of  one  of  2  mm. 
as  in  the  early  trials.  He  says :  '^  On  repeat- 
ing my  former  experiments,  I  had  no  hope 
of  obtaining  a  lower  temperature  by  means 
of  any  cooling  agent,  but  I  hoped  that  the 
expansion  of  hydrogen  would  be  more  effi- 
cacious, on  account  of  the  larger  scale  on 
which  the  experiments  were  made."  The 
results  of  these  experiments  Olszewski  de- 
scribes as  follows :  ''  The  phenomenon  of 
hydrogen  ebullition,  which  was  then  ob- 
served, was  much  more  marked  and  much 
longer  than  during  my  former  investiga- 
tions in  the  same  direction.  But  even  then 
I  could  not  perceive  any  meniscus  of  liquid 
hydrogen."  Further,  "  The  reason  for  which 
it  has  not  hitherto  been  possible  to  liquefy  hy^ 
drogen  in  a  static  state  j  is  that  there,  exists  no  gas 
having  a  density  between  those  of  hydrogen  and 
of  nitrogen,  and  which  might  be  for  instance 
7-10  (H=l).  Such  a  gas  could  be 
liquefied  by  means  of  liquid  oxygen  or  air 
as  cooling  agent,  and  be  afterwards  used 
as  a  frigorific  menstruum  in  the  liquefac- 
tion of  hydrogen." 

Professor  Olszewski,  in  1895,  determined 
the  temperature  reached  in  the  momentary 
adiabatic  expansion  of  hydrogen  at  low 
temperatures,  just  as  Wroblewski  had  done 
in  1885,  only  he  employed  a  platinum-re- 
sistance thermometer  instead  of  a  thermo- 
junction.  For  this  purpose  he  used  a  small 
steel  bottle  of  20  or  30  cc.  capacity,  contain- 
ing a  platinum- resistance  thermometer  ; 
in  this  way  the  temperatures  registered 


were  regarded  as  those  of  the  critical  and 
boiling  points  of  liquid  hydrogen,  a  sub- 
stance which  could  not  be  seen  under  the 
circumstances  and  was  only  assumed  to 
exist  for  a  second  or  two  during  the  ex- 
pansion of  the  gaseous  hydrogen  in  the 
small  steel  bottle. 

The  results  arrived  at  by  Wroblewski 
and  Olszewski  are  given  in  the  following 
table,  and  it  wiU  be  shown  later  on  that 
Wroblewski's  constants  are  nearest  the 
truth. 

Wroblewski,    OlBzewskl, 
1S86.  1895. 

Critical  temperature —  240*        —  234® 

Boiling  point —250'        — 243*» 

Critioal  presanre 13  atm.      20   atm. 

The  accuracy  of  Wroblewski's  deductions 
regarding  the  chief  constants  of  liquid 
hydrogen  following  from  a  study  of  the 
isothermals  of  the  gas  is  a  signal  triumph 
for  the  theory  of  Van  der  Waals  and  a 
monument  to  the  genius  of  the  Cracow 
physicist.  From  these  results  we  may 
safely  infer  that  supposing  a  gas  is  here- 
after discovered  in  small  quantity  four 
times  more  volatile  than  liquid  hydrogen, 
having  a  boiling  point  of  about  5^  absolute, 
and  therefore  incapable  of  direct  liquefac- 
tion by  the  use  of  liquid  hydrogen,  yet  by* 
a  Study  of  its  isothermals  we  shall  succeed 
in  finding  out  its  most  important  liquid 
constants,  although  the  isolation  of  the  real 
liquid  may  for  the  time  be  impossible. 

In  a  paper  published  in  the  Philosophical 
Magazine,  September,  1884,  '  On  the  Lique- 
faction of  Oxygen  and  the  Critical  Vol- 
umes of  Fluids,'  the  suggestion  was  made 
that  the  critical  pressure  of  hydrogen  was 
wrong,  and  that  instead  of  being  99  atmos- 
pheres (as  deduced  by  Sarrau  from  Am- 
agat's  isothermals)  the  gas  had  probably 
an  abnormally  low  value  for  this  constant. 
This  view  was  substantially  confirmed  by 
Wroblewski  finding  the  critical  pressure  of 
13.3  atmospheres,  or  about  one- fourth  of 
that  of  oxygen.    The  Chemical  News,  Septem- 
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ber  7, 1894,  contains  an  account  of  the  stage 
the  author's  hydrogen  experiments  had 
reached  at  that  date.  The  object  was  to 
collect  liquid  hydrogen  at  its  boiling  point, 
in  an  open  yacuum  vessel,  which  is  a  much 
more  difficult  problem  than  seeing  it  in  a 
glass  tube  under  pressure  and  at  a  higher 
temperature.  In  order  to  raise  the  critical 
point  of  hydrogen  to  about  —  210°,  from  2 
to  5  per  cent,  of  nitrogen  or  air  was  mixed 
with  it.  This  is  simply  making  an  artificial 
gas  containing  a  large  proportion  of  hydrogen 
which  is  capable  of  liquefaction  by  the  use  of 
liquid  air.  The  results  are  summed  up  in 
the  following  extract  from  the  paper: 
"  One  thing  can,  however,  be  proved  by 
the  use  of  the  gaseous  mixture  of  hydrogen 
and  nitrogen,  namely  that  by  subjecting  it 
to  a  high  compression  at  a  temperature  of 
—  200°  and  expanding  the  resulting  liquid 
into  air,  a  much  lower  temperature  than 
anything  that  has  been  recorded  up  to  the 
present  time  can  be  reached.  This  is 
proved  by  the  fact  that  such  a  mixed  gas 
gives,  under  the  conditions,  a  paste  or  jelly 
of  solid  nitrogen,  evidently  giving  off  hy- 
drogen, because  the  gas  coming  off  burns 
fiercely.  Even  when  hydrogen  containing 
only  some  2  to  5  per  cent,  of  air  is  simi- 
larly treated,  the  result  is  a  white  solid 
matter  (solid  air)  along  with  a  clear  liquid 
of  low  density,  which  is  so  exceedingly 
volatile  that  no  known  device  for  collecting 
it  has  been  successful."  This  was  in  all 
probability  the  first  liquid  hydrogen  ob- 
tained, and  the  method  is  applicable  to 
other  difficultly  liquefactible  gases. 

Continuing  the  investigations  during  the 
winter  of  1894,  and  the  greater  part  of 
1895,  the  author  read  a  paper  before  the 
Chemical  Society  in  December  of  that  year 
entitled,  '  The  Liquefaction  of  Air  and  Re- 
search at  Low  Temperatures,'*  in  which 
occasion  was  taken  to  describe  for  the  first 

*'  Prooeedings'  of  the  Chemioal  Society,  No.  158, 
1895. 


time  the  mode  of  production  and  use  of  a 
Liquid  Hydrogen  Jet.  At  the  same  meet- 
ing Professor  William  Bamsay  made  an 
announcement  of  a  sensational  character, 
which  amounted  to  stating  that  my  hy- 
drogen results  had  been  not  only  antici- 
pated but  bettered.  The  statement  made  to 
the  Society  by  Professor  Ramsay,  reads  as 
follows :  ^^ Professor  Olszewski  had  succeeded  in 
liquefying  hydrogen,  and  from  unpublished  in- 
formaiion  received  from  Cracow,  he  (^Ramsay) 
VHis  able  to  state  that  a  fair  amount  of  liquid  had 
been  obtained,  not  as  a  froth,  but  in  a  state  of 
quiet  ebullition,  by  surrounding  a  tube  containr 
ing  compressed  hydrogen  by  another  tube  also 
containing  compressed  hydrogen  at  the  tempera- 
ture  of  oxygen  boUing  at  a  very  low  pressure. 
On  allowing  ike  hydrogen  in  the  middle  jaded 
suddenly  to  expand,  the  hydrogen  in  the  inner- 
most tube  liquefied,  and  tvas  seen  to  have  a  men- 
iscus. Its  criticdl  point  and  its  boUing  point, 
under  atmospheric  pressure,  were  determined  by 
means  of  a  resistance  thermometer. "  * 

This  announcement  of  Professor  Barn- 
say's  had  from  its  very  specific  and  detailed 
experimental  character  the  merit  of  the  ap- 
pearance of  being  genuine,  although  it  was 
never  substantiated,  either  by  the  produc- 
tion of  the  Cracow  document,  or  by  any 
subsequent  publication  of  such  important 
results  by  Professor  Olszewski  himself.  My 
observation  at  the  time  on  Professor  Barn- 
say's  communication  was  that  quotations 
had  been  made  in  my  paper  from  the  mofit 
recent  publications  of  Professor  Olszewski 
in  which  he  made  no  mention  of  getting 
'  Static  Hydrogen  or  of  seeing  a  meniscus '  or  of 
getting  what  Professor  Ramsay  alleged  '  a  fair 
amount  of  liquid,  not  as  a  froth,  but  in  state  of 
quiet  ebuUi^ion.^  To  achieve  such  a  result 
would  require  a  very  different  scale  of  ex- 
periment from  anything  Professor  Olszewski 
had  so  far  described.  Naturally  an  early 
corroboration  of   the    startling   statement 

*  <  ProceedlDgs '  of  the  Chemical  Society,  No.  195, 
1897-1898. 
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made  by  Professor  Ramsay  as  to  this  al- 
leged anticipation  was  expected,  bnt  strange 
to  say  Frofeseor  Olszewski  published  no 
coaGrmations  of  the  experiments  detailed 
by  Professor  Bamsay  in  scientific  jonrnals 
of  date  immediately  preceding  my  paper  or 
daring  the  following  years  1896, 1S97  or  np 
to  May,  1898.  The  moment  the  anooance- 
ment  was  made  by  me  to  the  Royal  Society 
in  May,  1898  that,  after  years  of  labor,  hy- 
drogen had  at  lost  been  obtained  as  a  static 
liquid,  Professor  Ramsay  repeated  the  story 
to  the  Royal  Society  that  Olszewski  had  an- 
ticipated my  results  (basing  the  assertion 
solely  on  the  contents  of  the  old  letter  re- 
ceived some  two  and  a  half  years  before), 
ID  spite  of  the  fact  that  daring  the  interval 
he,  Professor  Bamsay,  most  have  known 
that  Professor  Olszewski  had  never  corrob- 
orated in  any  publication  either  the  form 
of  the  experiments  he  had  so  minutely  de- 
scribed or  the  results  which  were  said  to 
follow.  Challenged  by  me  at  the  Royal 
Society  Meeting  on  May  12,  I8S8,  to  pro- 
duce Olszewski's  letter  of  1895,  he  did  not 
do  so,  bnt  at  the  next  meeting  of  the  So- 
ciety, Professor  Ramsay  read  a  letter  he 
had  received  during  the  interval  from  Pro- 
fessor Olszewski,  denying  that  be  had  ever 
stated  that  he  had  snoceeded  in  producing 
static  liquid  hydrt^n.  This  oral  com- 
munication ol  the  contents  of  the  new  Ols- 
zewski  letter  (of  which  it  is  to  be  regretted 
there  is  no  record  in  the  published  proceed- 
ings of  the  Royal  Society)  is  the  only  kind 
of  retraction  Professor  Ramsay  has  thought 
fit  to  make  of  his  pablished  misstatements 
of  facte.  No  satisfactory  explanation  has 
yet  been  given  by  Professor  Ramsay  of  his 
twice  repeated  categorical  statements  made 
before  scientific  bodies  of  the  results  of  ex- 
periments which,  in  foct,  had  never  been 
made  by  their  alleged  author.  The  public- 
ity that  has  been  given  to  this  controversy 
makes  it  imperative  that  the  matter  should 
not  be  passed  over,  bnt  once  for  all  recorded. 


The  report  of  a  Friday  Evening  Discourse 
on  '  New  Researches  on  Liquid  Air,'  *  con- 
tains a  drawing  of  the  apparatus  employed 
for  the  production  of  a  jet  of  hydrogen  con- 
taining visible  liquid.     This  is  reproduced 


Fio.  1. 

in  Fig.  1.  A  represents  one  of  the  hy- 
drogen cylinders  ;  B  and  0,  vacuum  vessels 
containing  carbolic  acid  nnder  exhanstioa 
and  liquid  air  respectively ;  D  is  the  coil, 
O  the  pin-hole  nozzle,  and  F  the  valve. 
By  means  of  this  hydrogen  jet,  liquid  air 
can  be  quickly  transformed  into  a  hard 
solid.  It  was  shown  that  such  a  jet  could 
be  used  to  cool  bodies  below  the  tempera- 
ture that  it  is  possible  to  reach  by  the  use 
of  liquid  air,  bnt  all  attempts  to  collect  tbe 
liquid  hydrogen  from  the  jet  in  vacuum 
vessels  failed.  No  other  investigator  im- 
proved on  my  results,!  or  has  indeed 
tonched  the  subject  during  the  last  three 
years.  The  type  of  apparatus  used  in  these 
experiments  worked  well,  so  it  was  resolved 
to  construct  a  much  larger  liquid-air  plant, 
and  to  combine  with  it  circuits  and  ar- 
rangements   for    the    liquefaction    of    hy- 

*  '  Prooeedings '  cf  the  Koy&l  lustitatiOD,  1896. 

t '  Prooaedings  of  the  Chemical  Sodet;  '  (No.  168), 
1895. 
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drogen.  This  apparatus  took  a  year  to 
build,  and  many  months  have  been  occu- 
pied in  the  testing  and  preliminary  trials. 
The  many  &ilures  and  defects  need  not  be 
detailed. 

On  May  10,  1898,  starting  with  hydro- 
gen cooled  to  —205^,  and  under  a  pressure 
of  180  atmospheres,  escaping  continuously 
from  the  nozzle  of  a  coil  of  pipe  at  the  rate 
of  about  10  to  15  cubic  feet  per  minute,  in 
a  vacuum  vessel  doubly  silvered  and  of 
special  construction,  all  surrounded  with  a 
space  kept  below  —200**,  liquid  hydrogen 
commenced  to  drop  from  this  vacuum  vessel 
into  another  doubly  isolated  by  being  sur- 
rounded with  a  third  vacuum  vessel.  In 
about  five  minutes,  20  c.c.  of  liquid  hy- 
drogen were  collected,  when  the  hydrogen 
jet  froze  up,  from  the  accumulation  of  air 
in  the  pipes  frozen  out  from  the  impure  hy- 
drogen. The  yield  of  liquid  was  about  one 
per  cent,  of  the  gas.  The  hydrogen  in  the 
liquid  condition  is  clear  and  colorless,  show- 
ing no  absorption  spectrum,  and  the  menis- 
cus is  as  well  defined  as  in  the  case  oMiquid 
air.  The  liquid  must  have  a  relatively  high 
refractive  index  and  dispersion,  and  the 
density  appears  at  first  sight  to  be  in  excess 
of  the  theoretical  density,  namely  0.18  to 
0.12,  which  we  deduce  respectively  from  the 
atomic  volume  of  organic  compounds,  and 
the  limiting  density  found  by  Amagat  for 
hydrogen  gas  under  infinite  compression. 
A  preliminary  attempt,  however,  to  weigh 
a  small  glass  bulb  in  the  liquid  made  the 
density  only  about  0.08,  or  half  the  theo- 
retical. My  old  experiments  on  the  density 
of  hydrogen  in  palladium  gave  a  value  for 
the  combined  element  of  0.62.  Not  having 
arrangements  at  hand  to  determine  the  boil- 
ing point  other  than  a  ther mo-junction 
which  gave  entirely  fallacious  results,  ex- 
periments were  made  to  prove  the  exces- 
sively low  temperature  of  the  boiling  fluid. 
In  the  first  place  if  a  long  piece  of  glass 
tubing,  sealed  at  one  end  and  open  to  the 


air  at  the  other,  is  cooled  by  immersing  the 
closed  end  in  the  liquid  hydrogen,  the  tube 
immediately  fills  where  it  is  cooled  with 
solid  air.  A  small  glass  tube  filled  with 
liquid  oxygen  when  cooled  in  liquid  hy- 
drogen is  transformed  into  a  bluish  white 
solid.  This  is  a  proof  that  the  boiling  pcnnt 
of  hydrogen  is  much  lower  than  any  tem- 
perature previously  reached  by  the  use  of 
liquid  nitrogen  evaporating  in  vacuo,  seeing 
oxygen  always  remains  liquid  under  such 
conditions.  A  first  trial  of  putting  liquid 
hydrogen  under  exhaustion  gave  no  ^ 
pearance  of  transition  into  the  solid  state. 
When  the  vacuum  tube  containing  liquid 
hydrogen  is  immersed  in  liquid  air  so  that 
the  external  wall  of  the  vacuum  vessel  is 
maintained  at  about  —190^,  the  hydrogen 
is  found  to  evaporate  at  a  rate  not  far  re- 
moved from  that  of  liquid  air  from  a  sim- 
ilar vacuum  vessel  under  the  ordinary  con- 
ditions of  temperature.  This  leads  me  to 
the  conclusion  that,  with  proper  isolation, 
it  will  be  possible  to  manipulate  liquid  hy- 
drogen as  easily  as  liquid  air. 

The  boilng  point  of  liquid  hydrogen  at 
atmospheric  pressure  in  the  first  instance 
was  determined  hy  b»  pUMnumremtanceiher- 
mometer.  This  was  constructed  of  pure  metal 
and  had  a  resistance  of  5.3  ohms  at  0^  C, 
which  fell  to  about  0.1  ohm  when  the  ther- 
mometer was  immersed  in  liquid  hydrogen. 
The  reduction  of  this  resistance  to  normal 
air  thermometer  degrees  gave  the  boiling 
points  —238.2**  and  —238.9**  respectively  by 
two  extrapolation  methods,  and  —237**  by  a 
Dickson  formula.*  The  boiling  point  of  the 
liquid  seems  therefore  to  be  —238*"  C.  or  35** 
absolute,andisthu8  about5**  higherthan  that 
obtained  by  Olszewski  by  the  adiabatic  ex- 
pansion of  the  compressed  gas,  and  about  8** 
higher  than  that  deduced  by  Wroblewski 
from  Van  der  Waal's  equation.  From  these 
results  it  may  be  inferred  that  the  critical 
point  of  hydrogen  is  about  50**  absolute, 

*  See  Phil.  Mag.,  46,  625,  1898. 
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and  that  the  critieal  preesare  will  probably 
not  exceed  15  atmospherea. 

If  we  asBnme  the  reeietance  redaced  to 
zero,  then  the  temperatare  registered  by  the 
electric  thermometer  onght  to  be  —2ii°  C. 
At  the  boiling  point  of  hydrogen ,  registered 
by  the  electric-reeistanoe  thermometer,  if 
the  law  correlatiDg  resiBtanoe  and  temper- 
ature can  be  preaaed  to  its  limits,  a  lowering 
of  the  boiling  point  of  hydn^n  by  5°  or  6° 
O.,  woald  therefore  produce  a  condition  of 
afliiirB  in  which  the  platinum  would  have  no 
resistance,  or  would  become  aperfect  conduc- 
tor. Now  we  have  every  reaaon  to  believe 
thathydrogen,  like  other  liquids,  will  boll  at 
a  lower  temperature  the  lower  the  pressure 
under  which  it  is  volatilized.  The  question 
arises,  how  much  lowering  of  the  tomper- 
atore  can  we  practically  anticipate?  For 
this  purpose  we  have  the  boUing  point  given 
in/  th»  hydrogen  gaa  thermometer,  and  critical 
data  available,  from  which  we  can  calculate 
an  approximate  vapor  pressure  formula,  ac- 
cepting 22°  abeolote  as  aboat  the  boiling 
point,  33°  absolute  as  the  critical  t«mper- 
atnre,  and  16.4  atmospheres  as  the  critical 
pressure ;  then,  as  a  first  approximation — 
77.62 


Iog.j.= 


3.410  —  - 


If,  instead  of  using  the  critical  preseare 
in  the  calculation,  we  assume  the  molecular 
latent  heat  of  hydrogen  to  be  proportional 
to  the  absolute  boiling  point,  then,  from  a 
comparison  with  an  expression  of  the  same 
kind,  which  gives  accnrate  results  for  oxy- 
gen tensions  below  one  atmosphere,  we 
can  derive  another  expression  for  hydro- 
gen vapor  pressures,  which  ought  to  be 
applicable  to  boiling  points  under  reduced 
pressure. 

The  resulting  formula  is — 


log.  p- 7.0 


(2) 


whereas  the  second  equation  (2)  gives  for 
the  same  pressure  15  ■  4°  absolute.  As  the 
absolute  boiling  point  under  atmospheric 
pressure  is  about  22°,  both  expressions  lead 
to  the  conclusion  that  ebullition  under  26 
mm.  pressure  ought  to  reduce  the  boiling 
point  some  7°C.  For  some  time  experi- 
ments have  been  in  progress  with  the 
object  of  determining  the  temperature  of 
hydrogen  boiling  under  about  26  mm.  pres- 
sure, by  the  use  of  the  platinum  thermom- 
eter ;  but  the  difficulties  encountered  have 
been  great,  and  repeated  failures  very  ex- 
asperating. The  troubles  arise  from  the 
conduction  of  heat  by  the  leads  ;  the  small 
latent  heat  of  hydn^n,  volume  for  volume, 
as  compared  with  liquid  fur ;  the  inefficiency 
of  heat  isolatioD  ;  and  the  strain  on  the 
thermometer,  brought  about  by  solid  air 
freezing  on  it  and  distorting  the  coil  of  wire. 
In  many  experiments,  the  result  has  been 
that  all  the  liquid  hydrogen  has  evaporated 


(1) 


Now  formula  (1]  gives  a  boiling  point  of 
14-2°  absolute  under  a  pressure  of  25  mm., 


Fio.  3. 
before  the  pressure  was  reduced  to  26  mm., 
or  the  thermometer  was  left  imperfectly 
covered.  The  apparatus  employed  will  be 
understood  from  Fig.  2,  The  liquid  hydro- 
gen collected  in  the  vacuum  vessel  A  was 
BUf^nded  in  a  larger  vessel  of  the  same 
kind,  B,  which  is  so  coostmcted  that  a 
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Bpiral  tube  joins  the  inDer  and  outer  teat- 
tabes  of  nbicb  B  is  made,  thereby  maklDg 
aa  opening  into  the  interior  at  C.  The  re- 
aistaace  thermometer  D  and  leads  E  pass 
through  a  rubber  eork,  F,  and  the  exhaus- 
tion takes  place  through  G.  In  this  way  the 
cold  vapors  are  drawn  over  the  outside  of 
the  hydrogen  vacuum  Teasel,  and  this  helps 
to  isolate  the  liquid  from  the  convective 
corrents  of  gas.  To  effect  proper  isolation, 
the  whole  apparatus  onght  to  be  immersed 
in  liquid  air  ander  exhaustion.  Arrange-' 
ments  of  this  kind  add  to  the  complication, 


reducing  the  pressure,  the  rraistance  di- 
minished to  0.114  ohm,  and  kept  steady 
for  some  time.  The  lowest  reading  of  re- 
sistance was  0.112  ohm.  This  value  cor- 
responds to  —2.391"  C,  or  only  one  degree 
lower  on  its  own  scale,  than  the  boiling 
point  at  atmospheric  pressure,  whereas  the 
temperature  ought  to  have  been  reduced  at 
least  &",  under  the  assumed  exhaustion, 
according  to  the  gas  thermometer  scale. 
The  position  of  the  observation  on  the 
curve  of  the  relation  of  temperature  and 
resistance  for  No.  7  thermometer  is  shown 


so  in  the  first  instance  the  liquid  was  used 
as  described.  The  liquid  hydrogen  evap- 
orated quietly  and  steadily  under  a  dimin- 
ished pressure  of  about  25  mm.  Naturally 
the  liquid  does  not  last  long,  so  the  resist- 
ance has  to  he  taken  quickly.  Just  before 
the  reduction  of  pressure  began,  the  resist- 
ance of  the  thermometer  was  0.131  ohm. 
This  result  compares  favorably  with  the 
former  observation  on  the  boiling  point, 
which  gave  a  resistance  of  0,129  ohm.     On 


on  the  accompanying  diagram  (Fig.  3). 
As  a  matter  of  foot,  however,  tliis  platinum 
thermometer  was,  when  placed  in  liquid 
hydrogen,  cooled  at  starting  below  its  own 
temperature  of  perfect  conductivity,  so  that 
no  exhaustion  was  needed  to  bring  it  to 
this  point.  The  question  arises  then  ss  to 
what  is  the  explanation  of  this  result  ?  Has 
the  platinum  resistance  thermometer  ar- 
rived at  a  limiting  resistance  about  the 
boiling  point  of  hydrogen,  so  that  at  a  lower 
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temperature  its  changes  in  resistance  be- 
come relatively  small — the  curve  having 
become  practically  asymptotic  to  the  axis 
of  temperature?  That  is  the  most  prob- 
able supposition,  and  it  further  explains 
the  fact  that  the  temperature  of  boiling  hy- 
drogen obtained  by  the  linear  extrapolation 
of  the  resistance  temperature  results  in 
values  that  are  not  low  enough. 

As  the  molecular  latent  heats  of  liquids 
are  proportional  to  their  absolute  boiling 
points,  the  latent  heat  of  liquid  hydro- 
gen will  be  about  two-fifths  that  of  liquid 
oxygen.  It  will  be  shown  later,  how- 
ever, that  we  can  reach  from  14°  to  15° 
absolute  by  the  evaporation  of  liquid  hy- 
drogen under  exhaustion.  From  analogy, 
it  is  probable  that  the  practicable  lowering 
of  temperature  to  be  obtained  by  evapora- 
ting liquid  hydrogen  under  pressures  of  a 
few  mm.,  cannot  amount  to  more  than  10° 
to  12°  C,  and  it  may  be  said  with  certainty 
that,  assuming  the  boiling  point  35°  abso- 
lute to  be  correct,  no  means  are  at  present 
known  for  approaching  nearer  than  20°  to 
25°  to  the  absolute  zero  of  temperature. 
The  true  boiling  point  is  in  reality  about 
—  252°  C,  in  terms  of  the  gas'thermometer 
icdle^  and  the  latent  heat  of  the  liquid  is, 
therefore,  about  two-ninths  that  of  an  equal 
volume  of  oxygen,  or  one-fourth  that  of 
liquid  nitrogen.  The  platinum-resistance 
thermometer  had  a  zero  point  of— 263.2 
platinum  degrees,  and  when  immersed  in 
boiling  liquid  hydrogen,  indicated  a  tem- 
perature of—  256.8°  on  the  same  scale,  or 
6.4  platinum  degrees  from  the  point  at 
which  the  metal  would  theoretically  become 
a  perfect  conductor.  The  effect  of  cooling 
platinum  from  the  boiling  point  of  liquid 
oxygen  to  that  of  liquid  hydrogen  is  to 
diminish  its  resistance  to  one-eleventh. 

The  difficulties  in  liquefying  hydrogen 
caused  by  the  presence  of  air  in  the  gas 
have  been  referred  to,  *  and  later  experi- 

♦  « Proceedings,'  1898, 14,  130. 


ments  had  for  their  object  the  removal  of 
this  fruitful  source  of  trouble.  This  is  by  na 
means  an  easy  task,  as  quantities  amount- 
ing to  only  a  fraction  of  one  per  cent,  ac* 
cumulate  in  the  solid  state,  and  eventually 
choke  the  nozzle  of  the  apparatus,  necessi- 
tating the  abandonment  of  the  operation. 
Later  experiments  enabled  me  to  procure 
a  larger  supply  of  liquid  hydrogen  with 
which  the  determination  of  certain  physical 
constants  has  been  continued.  The  first 
observations  made  with  a  pure  platinum- 
resistance  thermometer  had  given  —238°  as 
the  boiling  point.  A  new  thermometer, 
constructed  of  platinum  from  a  different 
source,  gave  practically  the  same  value.  As 
these  results  might  be  affected  by  some  con- 
stant error,  the  determination  was  checked 
by  employing  a  thermometer  constructed 
from  an  alloy  of  rhodium  and  platinum, 
containing  10  per  cent,  of  the  former.  Al- 
loys had  been  shown  by  Professor  Fleming 
and  the  author  to  differ  from  pure  metals 
in  showing  no  sign  of  becoming  perfect  con- 
ductors at  the  absolute  zero  of  temperature, 
and  a  study  of  the  rhodium-platinum  alloy 
had  shown  that  the  change  in  conductivity 
produced  by  cooling  from  0°  to  the  boiling 
point  of  liquid  air  is  regular  and  may  be 
represented  by  a  straight  line.  As  deter- 
mined by  the  rhodium-platinum  thermom- 
eter, the  boiling  point  of  hydrogen  was 
found  to  be  —246°  or  some  8°  lower  thSn 
the  platinum  thermometer  gave.  Two 
ways  of  explaining  the  discrepancy  be- 
tween the  two  values  suggested  themselves. 
Pure  platinum,  although  its  resistance  may 
be  represented  by  a  straight  line  almost 
down  to  the  solidifying  point  of  air,  shows 
signs  of  a  departure  from  regularity  at 
about  this  point,  and  the  curve  may  become 
asymptotic  at  lower  temperatures.  On  the 
other  hand,  the  resistance  of  the  rhodium- 
platinum  alloy  diminishes  less  rapidly  at 
these  lower  temperatures  and  is  much 
higher  than  that  of  pure  platinum  under 
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aimilar  conditions.  It  follows  that  its  re- 
sistance carve,  in  all  probability,  deviates 
less  from  a  straight  line  than  is  the  case 
with  platinum.  Either  cause  would  ex- 
plain the  differences  observed,  but  the  lower 
boiling  point  (—246°  or  27°  absolute) 
seemed  to  be  the  more  probable  as  it  agreed 
very  fairly  with  the  value  for  the  boiling 
point  calculated  by  the  author  from  Wrob- 
lewski's  results.  As  the  use  of  other  pure 
metals  or  alloys  was  not  likely  to  lead  to 
more  satisfactory  results,  the  problem  ha& 
to  be  attacked  in  a  different  way,  namely, 
by  means  of  an  ^  air '  thermometer  contain- 
ing hydrogen  under  diminished  pressure. 

A  first  attempt  has  been  made  at  deter, 
mining  the  boiling-point  by  a  constant- vol- 
ume hydrogen  thermometer,  working  under 
diminished  pressure.  This  thermometer, 
which  gave  the  boiling  point  of  oxygen  as 
90.5°  absolute  or— 182.5°,  gave  for  hydro- 
gen 21°  absolute  or  —252°.  The  three  de- 
terminations that  have  been  made  are  then 
as  follows:  (1)  pure  platinum  resistance 
thermometer,  35°  absolute ;  (2)  rhodium- 
platinum  resistance  thermometer  27°  abso- 
lute ;  (3)  hydrogen  thermometer,  21°  abso- 
lute. From  this  it  appears  that  the  boiling 
point  of  hydrogen  is  really  lower  than  was 
anticipated,  and  must  range  between  20° 
and  22°  absolute.  Further  experiments 
will  be  made  with  thermometers  filled  with 
hydrogen  prepared  from  different  sources. 
A  hydrogen  thermometer  filled  with  the  gas 
obtained  from  the  evaporation  of  the  liquid 
hydrogen  itself  must  be  employed. 

The  approximate  density  of  liquid  hydro- 
gen at  its  boiling  point  was  found  by  measur- 
ing the  volume  of  the  gas  obtained  by  evapo- 
rating 10  cc.  of  the  liquid,  and  is  slightly 
less  than  0.07,  or  about  one-sixth  that  of 
liquid  marsh'gas,  which  is  the  lightest  liq- 
uid known.  It  is  remarkable  that,  with  so 
low  a  density,  liquid  hydrogen  is  so  easily 
seen,  has  so  well  defined  a  meniscus,  and 
can  be  so  readily  collected  and  manipulated 


in  vacuum  vessels.  As  hydrogen  occluded 
in  palladium  has  a  density  of  0.62,  it  fol- 
lows that  it  must  be  associated  with  the 
metal  in  some  other  state  than  that  of  lique^ 
faction. 

The  atomic  volume  of  liquid  hydrogen 
at  its  boiling  point  is  about  14.3,  the  atomic 
volumes  of  liquid  oxygen  and  nitrogen 
being  13.7  and  16.6  respectively  at  thei^ 
boiling  points.  The  weight  of  a  litre  of 
hydrogen  gas  at  the  boiling  point  of  the 
liquid  is  about  the  same  as  that  of  air,  at 
the  ordinary  temperature.  The  ratio  of  the 
density  of  the  hydrogen  gas  at  the  boiling 
point  to  that  of  the  liquid  is  approximately 
1:60,  as  compared  with  a  ratio  of  1:255  in 
the  case  of  oxygen  under  similar  conditions. 

The  specific  heat  of  hydrogen  in  the  gaa- 
eous  state  and  in  hydrogenized  palladium 
is  3.4,  but  may  very  probably  be  6.4  in  the 
liquid  substance.  Such  a  liquid  would  be 
unique  in  its  properties ;  but  as  the  yolume 
of  one  gramme  of  liquid  hydrogen  is  about 
14-15  c.c.y  the  specific  heat  per  unit  volume 
must  be  nearly  0.5,  which  is  about  that  of 
liquid  air.  It  is  highly  probable,  therefore, 
that  the  remarkable  properties  of  liquid 
hydrogen  predicted  by  theory  will  prove  to 
be  less  astonishing  when  they  are  compared 
with  those  of  liquid  air,  volume  for  volume, 
at  corresponding  temperatures. 

With  hydrogen  as  a  cooling  agent  we 
shall  get  to  from  13°  to  15°  of  the  zero  of 
absolute  temperature,  and  its  use  will  open 
up  an  entirely  new  field  of  scientific  inquiry. 
Even  so  great  a  man  as  James  Clerk  Max- 
well had  doubts  as  to  the  possibility  of  ever 
liquefying  hydrogen.*  He  says:  ''Similar 
phenomena  occur  in  all  the  liquefiable 
gases.  In  other  gases  we  are  able  to  trace 
the  existence  of  attractive  force  at  ordinary 
pressures,  though  the  compression  has  not 
yet  been  carried  so  far  as  to  show  any  re- 
pulsive force.  In  hydrogen  the  repulsive 
force  seems  to  prevail  even  at  ordinary 

*See  Soientifio  Pftpen,  2,  413. 
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preesares.  This  gaa  has  never  been  lique- 
fied, and  it  is  probable  that  it  never  will  be 
liquefied,  as  the  attractive  force  is  so  weak. " 
In  concluding  his  lectures  on  the  non- 
metallic  elements  delivered  at  the  Royal 
Institution  in  1862,  and  published  the  fol- 
lowing year,  Faraday  said:*  ** There  is 
reason  to  believe  we  should  derive  much 
information  as  to  the  intimate  nature  of 
these  non-metallic  elements,  if  we  could 
succeed  in  obtaining  hydrogen  and  nitrogen 
in  the  liquid  and  solid  form.  Many  gases 
have  been  liquefied :  the  carbonic  acid  gas 
has  been  solidified,  but  hydrogen  and  nitro- 
gen have  resisted  all  our  efforts  of  the  kind. 
Hydrogen  in  many  of  its  relations  acts  as 
though  it  were  a  metal;  could  it  be  ob- 
tained in  a  liquid  or  a  solid  condition,  the 
doubt  might  be  settled.  This  great  prob- 
lem, however,  has  yet  to  be  solved,  nor 
should  we  look  with  hopelessness  on  this 
solution  when  we  reflect  with  wonder — and 
as  I  do  almost  with  fear  and  trembling — on 
the  powers  of  investigating  the  hidden 
qualities  of  these  elements — of  questioning 
them,  making  them  disclose  their  secrets 
and  tell  their  tales — given  by  the  Almighty 
to  man." 

Faraday's  expressed  faith  in  the  potenti- 
alities of  experimental  inquiry  in  1852  has 
been  justified  forty-six  years  afterwards  by 
the  production  of  liquid  hydrogen  in  the 
Teiy  laboratory  in  which  all  his  epoch-mak- 
ing researches  were  executed.  The  '  doubt ' 
has  now  been  settled;  hydrogen  does  not 
possess  in  the  liquid  state  the  characteristics 
of  a  metal.  No  one  can  predict  the  prop- 
erties of  matter  near  the  zero  of  tempera- 
ture. Faraday  liquefied  chlorine  in  the 
year  1823.  Sixty  years  afterwards  Wro- 
blewski  and  Olszewski  produced  liquid  air, 
and  now,  after  a  fifteen  years'  interval,  the 
last  of  the  old  permanent  gases,  hydrogen, 
appears  as  a.  static  liquid.      Considering 

*  See  Faraday's  Lectures  on  the  Non-Metallio  £le- 
mentB,  pp.  292-3. 


that  the  step  from  the  liquefaction  of  air  to 
that  of  hydrogen  is  relatively  as  great  in 
the  thermodynamic  sense  as  that  from 
liquid  chlorine  to  liquid  air,  the  fact  that 
the  former  result  has  been  achieved  in  one- 
fourth  the  time  needed  to  accomplish  the 
latter  proves  the  greatly  accelerated  pace  of 
scientific  progress  in  our  time. 

The  efficient  cultivation  of  this  field  of 
research  depends  on  combination  and  as- 
sistance of  an  exceptional  kind ;  but  in  the 
first  instance  money  must  be  available,  and 
the  members  of  the  Eoyal  Institution  de- 
serve my  especial  gratitude  for  their  hand- 
some donations  to  the  conduct  of  this  re- 
search. Unfortunately  its  prosecution  will 
demand  a  further  large  expenditure.  It  is 
my  duty  to  acknowledge  that  at  an  early 
stage  of  the  inquiry  the  Hon.  Company  of 
Goldsmiths  helped  low  temperature  inves- 
tigation by  a  generous  donation  to  the  Be- 
search  Fund. 

During  the  whole  course  of  the  low- tem- 
perature work,  carried  out  at  the  Koyal 
Institution,  the  invaluable  aid  of  Mr.  Bob- 
ert  Lennox  has  been  at  my  disposal,  and  it 
is  not  too  much  to  say  that,  but  for  his 
engineering  skill,  manipulative  ability  and 
loyal  perseverance,  the  present  successful 
issue  might  have  been  indefinitely  delayed. 
My  thanks  are  also  due  to  Mr.  J.  W.  Heath 
for  valuable  assistance  in  the  conduct  of 

the  experiments. 

James  Dewab. 


SOME  RECENT  CONTRIBUTIONS  TO  TER- 
RESTRIAL MAGNETISM* 

During  the  past  five  years  a  most  re- 
markable interest  in  magnetic  work  has 
been  shown  throughout  the  civilized  world. 
The  present  time  can  well  be  likened  to  the 
years  when  Gauss  inaugurated  a  Magnetic 
Association,  consisting  of  investigators  fi:om 
all  countries,  in  order  to  carry  out  observa- 

*A  paper  read  before  the  Philosophical  Society 
of  Washington,  March  17,  1900. 
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tioQB  Bimnltaneously  at  stated  periods,  for 
the  purpose  of  dedacing  laws  governing  the 
complex  phenomena  of  the  earth's  magnet* 
ism,  and  to  reoc^ize  harmony  in  irregu- 
larities apparently  subject  to  no  law. 

Almost  every  civilized  country  has  either 
just  completed  a  magnetic  survey,  or  is 
taking  the  necessary  steps  for  the  inaugura- 
tion of  such  work  on  a  grander  and  more 
comprehensive  scale  than  ever  before.  The 
writer  remarked  this  especially  during  his 
recent  visit  at  foreign  observatories,  under- 
taken for  the  purpose  of  comparing  a  set  of 
the  U.  S.  Coast  and  Geodetic  Survey  instru- 
ments with  the  Observatory  Standards.  A 
veritable  boom  in  magnetic  work  seems  to 
have  set  in.  Thus  Eschenhagen,  in  charge 
of  the  magnetic  work  of  the  Prussian 
Meteorological  Institute  is  conducting  a 
magnetic  survey  of  Prussia.  Captain  Den- 
holm  Fraser,  of  the  Boyal  Engineers  of 
England,  is  at  present  actively  engaged  in 
making  the  necessary  arrangements  for  in- 
augurating a  detailed  magnetic  survey  of 
India  and  Burma.  Captain  Lyons,  of  the 
Boyal  Engineers,  in  charge  of  the  Oeological 
survey  of  Egypt,  who  has  for  some  years 
been  making  magnetic  observations  during 
his  journeys  in  various  parts  of  E^pt,  is 
now  planning  to  make  a  systematic  survey 
of  that  country. 

The  Australasian  Association  for  the  Ad- 
vancement of  Science  at  its  Sidney  meet- 
ing in  1898,  on  the  recommendation  of 
Section  A,  created  a  committee  for  the  pur- 
pose of  promoting  the  study  of  Terrestrial 
Magnetism  in  the  Australasian  colonies, 
and  passed  a  resolution  ordering  the  New 
Zealand  Government,  in  particular,  to  es- 
tablish a  permanent  magnetic  observatory 
in  that  colony,  and  subsequently  to  initiate 
a  general  magnetic  survey.  The  Secretary 
of  the  Committee,  Mr.  C.  Coleridge  Farr, 
was  very  energetic  and  persistent  in  arous- 
ing the  New  Zealand  people  to  take  an  in- 
terest in  the  matter,  and  the  consequence 


was  that  the  New  Zealand  Government 
passed  a  vote  of  500  pounds  sterling  towards 
the  establishment  of  a  permanent  sfation. 
Mr.  Farr  is  at  present  making  the  prelim* 
inary  arrangements  for  the  establishment 
of  a  magnetic  observatory  and  for  the  in- 
auguration of  a  magnetic  survey. 

As  another  result  of  the  1898  meeting 
of  the  Australasian  Association,  the  Mel- 
bourne Observatory  has  been  granted  fands 
for  reducing  the  magnetic  records  of  the 
past  thirty  years.  It  is  extremely  fortu- 
nate for  the  advancement  of  science  of  Ter- 
restrial Magnetism  in  this  part  of  the  globe 
that  such  an  energetic  and  enthusiastic  in- 
vestigator as  P.  Baracchi  is  at  the  head  of 
the  Melbourne  Observatory. 

There  liave  been  recently  established  new 
magnetic  observatories  at  the  following 
points  :  Munich,  Germany ;  Genoa,  Italy ; 
Mexico  City,  Mexico.  The  important  ad- 
vance that  this  country  has  made  to- 
wards setting  on  foot  a  detailed  magnetic 
survey  of  our  dominions  and  for  the  erec- 
tion of  the  necessary  observatories  has  al- 
ready been  described. 

With  these  few  pre&tory  remarks,  I  will 
now  briefly  mention  a  few  of  the  important 
recent  contributions  to  our  knowledge  of 
Terrestrial  Magnetism. 

The  theoretical  investigations  oj  Dr.  AdclJ 
Schmidt  of,  Ootha,  Oermany, — Dr.  Schmidt 
has  just  completed  an  elaborate  harmonic 
analysis  of  the  earth's  permanent  mag- 
netic field.  His  investigations  are,  in  a 
certain  sense,  an  amplification  and  an  ex- 
tension of  Gauss's  great  work  entitled  '  The 
General  Theory  of  the  Earth's  Magnet- 
ism. '  Many  investigators  fail  to  see  that 
Gauss's  investigations  elaborated  any  theory 
of  the  earth's  magnetism  and  the  question, 
**What  is  Gauss's  theory  of  the  earth's 
magnetism?"  may,  therefore,  deservedly 
occupy  our  attention  for  a^  few  minutes. 
Were  I  asked  this  question,  I  would  re- 
ply as  the  lamented  Herz  did  in  his  book 
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on  'Electric  Waves,'  to  the  qaestion 
''  What  is  Maxwell's  electro-magnetic  the- 
ory of  light?  "  Herz's  reply  was,  "  Max- 
well's theory  is  that  which  is  contained 
in  his  eqaations  defining  the  electro- mag- 
netic field,"  and  so  might  I  reply  if  I 
were  hard  pressed,  that  '^  Gauss's  theory  is 
that  which  is  contained  in  his  eqaations* 
consisting  of  spherical  harmonic  terms  defin- 
ing the  earth's  permanent  magnetic  field." 
Bat  what  do  his  eqaations  imply?  His 
eqaations  involve  the  following  theoretical 
assumptions :  That  all  of  the  earth's  per- 
manent magnetic  field  is  due  to  causes  re- 
siding within  the  earth's  crust  which  are 
01  a  character  that  can  be  referred  to  a  po- 
tential, so  that,  knowing  the  value  of  the 
potential,  all  the  component  parts,  namely, 
that  directed  north  and  south  along  the 
meridan,  that  directed  east  and  west 
along  a  x>arallel  of  latitude,  and  that  di- 
rected vertically  downward  can  be  readily 
computed.  If  now,  these  theoretical  equa- 
tions, when  applied  to  the  actual  observa- 
tions of  the  earth's  magnetic  force  in  vari- 
ous parts  of  the  globe,  are  satisfied  within 
the  errors  of  observation,  then  the  assump- 
tions  underlying  the  equations  have  been 
proved,  and  that  is  what  Qauss  did,  and 
therein,  I  should  say,  consists  his  theory. 
The  equations  then  represent  a  definite 
physical  fact. 

Now,  Dr.  Schmidt,  in  view  of  the  fact 
that,  since  the  days  of  Gauss,  observations 
have  been  greatly  multiplied,  decided  to 
test  the  Gaussian  hypothesis  anew,  and  so 
in  his  analysis  he  does  not  begin  by  assum- 
ing the  existence  of  an  inner  potential  func- 
tion governing  the  entire  magnetic  force, 
but,  instead,  makes  a  separate  adjustment 
of  each  of  the  three  rectangular  components 
and  so  obtains  three  spherical  harmonic 
expressions  instead  of  one  as  Gauss  did. 
He  carries  his  expressions  to  terms  of  the 
sixth  order.  Gauss  stopping  at  the  fourth. 
The  agreement  or  disagreement  in  the  co- 


efiicients  of  the  harmonic  terms  in  the  three 
separate  expressions  would  test  the  Gauss- 
ian hypothesis,  and  Schmidt  obtains  the 
following  conclusions : 

The  earth's  magnetic  force  consists  of 
three  parts : 

1.  The  greatest  part. — This  is  to  be  re- 
ferred to  causes  within  the  earth's  crust  and 
possesses  a  potential. 

2.  Hie  smallest  part  about  -^  of  the  entire 
force. — This  is  due  to  causes  outside  the 
earth's  crust  and  likewise  possesses  a  po- 
tential. 

3.  A  somewhat  larger  part  than  the  preced- 
ing.— This  does  not  possess  a  potential, 
and,  in  consequence,  points  to  the  existence 
of  vertical  earth  air  electrical  currents. 
The  currents  amount,  on  the  average,  for 
the  entire  earth's  surface,  to  |  of  an  ampere 
per  square  millimeter. 

Parenthetically,  I  may  remark  that  Dr. 
Schmidt  is  somewhat  skeptical  about  the 
proof  of  the  existence  of  the  third  portion, 
believing  that  errors  of  observation  may 
have  produced  such  a  result.  I  simply  wish 
to  emphasize  that,  in  the- main,  Gauss's 
theory  (and  I  may  now  use  this  expression — 
having  explained  what  I  mean)  has  been 
verified. 

This  inde&tigable  worker.  Dr.  Schmidt, 
has,  within  a  few  months,  made  another 
notable  contribution,  namely,  on  the  '  Cause 
of  Magnetic  Storms.' 

If  we  compare  the  photographic  traces, 
obtained  at  magnetic  observatories,  show- 
ing the  variation  in  magnetic  declination  or 
in  horizontal  intensity  during  a  magnetic 
storm  at  two  neighboring  points,  a  striking 
agreement  at  once  appears  to  the  eye.  Ex- 
amine these  curves  closer  and  you  will  find 
that  the  agreement  consists  principally  in 
the  number  and  position  of  the  individual 
waves  or  peaks  composing  the  curves, 
whereas  the  magnitudes  of  the  correspond- 
ing peaks  or  hollows  show  distinct  differ- 
ences, so  that  at  times  a  peak  of  one  curve 
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appears  greatly  flattened  out  in  the  other 
one,  and  hence  a  maximum  in  one  may  cor- 
respond to  a  minimum  in  the  other.  The 
farther  the  stations  are  from  each  other,  the 
more  frequent  and  clearer  become  the 
differences  between  the  curves,  so  that  at 
very  distant  points  there  are  but  few  de- 
tails which  the  curves  have  in  common. 
Especially  characteristic  of  these  fluctua- 
tions of  the  earth's  magnetism  is  the  con- 
tinual change  controlling  them ;  remark- 
able similarity  is  followed  in  a  few  minutes 
by  a  pronounced  dissimilarity — a  violent 
outbreak  in  the  one  curve  corresponds  to 
an  almost  imperceptible  bending  of  the 
curve  in  the  other.  This  well  known 
peculiarity  in  magnetic  storms  shows  with- 
out doubt  that  local  influences  are  the  prime 
cause  of  the  phenomena — occurrences  of 
rapidly  changing  strength  and  extent  which 
— now  here — now  there — ^make  their  pres- 
ence strongly  felt,  and  while  the  effect  may 
reach  practically  simultaneously  over  a 
very  extensive  area,  the  maximum  travels 
rapidly  from  place  to  place.  Br.  Schmidt 
made  a  mathematical  analysis  of  vari- 
ous magnetic  storms  and  in  particular  of 
the  one  which  occurred  on  February  28, 
1896,  and  whose  course  was  followed  one 
hour,  from  6  to  7  p.  m.  Greenwich  time,  at 
the  suggestion  of  Professor  Eschenhagen, 
simultaneously  by  15  observatories  distrib- 
uted over  the  earth.  His  investigations 
clearly  showed  that  the  disturbance  vectors 
at  times  converged  to  a  point,  at  other  times 
radiated  from  a  point  and,  in  times  of  mag- 
netic calms  (comparatively  speaking),  the 
vectors  at  the  various  stations  were  almost 
parallel  to  each  other  as  though  pointing  to 
a  distant  force- center.  Furthermore  that 
the  points  of  convergence,  in  general,  moved 
progressively  forward  with  a  velocity  of 
about  one  kilometer  in  a  second  and  also 
that  they  were  at  times  nearly  stationary. 
In  view  of  the  fact  that  the  cause  of  the 
diurnal  variation  of  the  earth's  magnetism 


must  apparently  be  referred  to  electric  cur 
rents  in  the  upper  regions  of  the  atmo- 
sphere. Dr.  Schmidt  believes  that  the  im- 
mediate cause  of  the  magnetic  storms  is  to 
be  referred  to  electric  whirls  or  vortioes 
which  separate  themselves  from  the  general 
electric  fleld  in  the  atmosphere  just  as  do 
the  cyclones  and  anti-cyclones  known  to 
the  meteorologists.  Taking  also  into  con- 
sideration the  vertical  disturbing  compo- 
nents and  applying  Ampere's  rule  to  the 
current  systems  revealed  by  the  distarb- 
ing  forces,  it  follows  that,  for  the  greater 
part,  the  causes  of  our  observed  magnetic 
storms  come  from  outside  of  the  earth's 
crust. 

Professor  Esekenkagm's  recent  work  follows 
naturally  upon  this  brief  statement  of  the 
work  of  Dr.  Schmidt,  for  it  is  largely  due  to 
his  energy  and  the  instrumental  methods  he 
has  devised  that  Dr.  Schmidt's  investiga- 
tions have  been  made  possible. 

We  shall  have  thrown, presently, upon  the 
screen  a  lantern  slide  showing  the  delicate 
transportable  variation  instruments  devised 
by  Eschenhagen.  The  results  reached  by 
him  with  these  instruments  revealed  the 
desirability  of  again  inaugurating  a  system 
of  simultaneous  observations  of  the  earth's 
magnetic  variations  at  various  points,  and 
so  was  begun  the  scheme  of  observation 
which  furnished  Dr.  Schmidt  with  the  neces- 
sary material.  Eschenhagen  has  likewise 
made  some  very  interesting  investigations 
as  to  the  effect  of  Berlin  electric  tramways  at 
various  distances,  with  the  aid  of  his  simple 
set  of  variation  instruments. 

You  will  see  later  on  the  screen  curves 
obtained  by  these  instruments  showing  the 
effect  of  the  tramways  at  various  distances. 
If  these  small  variation  instruments  prove 
upon  trial ,  covering  a  sufficiently  long  period^ 
to  be  satisfactory  in  every  respect,  their 
small  initial  cost  and  also  that  of  their  main- 
tenance will,  without  doubt,  do  much  to- 
wards increasing  the  number  of  stations 
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recordiDg  the  variations  of  the  earth's  mag- 
netism, and  so  we  may  hope  some  day  to 
get  the  material  that  is  needed  for  a  satis- 
fiu^ry  study  of  these  phenomena. 

Dr.  W.  van  BemmeHen,  who  has  suc- 
ceeded Professor  van  der  8tok  as  Director 
of  the  Batavian  Magnetic  Observatory,  has 
recently  issued  a  new  set  of  isogenic  charts 
for  the  epochs  1600,  1550,  1600,  1650  and 
1700.  Magneticians  owe  a  great  debt  of 
gratitude  to  this  enthusiastic  and  pains- 
taking investigator  for  the  exhaustive 
search  he  has  made  for  old  magnetic  data 
in  the  various  European  libraries.  Only 
one  who  is  engaged  in  similar  work  can 
appreciate  the  amount  of  love  and  perse- 
verance necessary  for  such  work.  It  is 
also  exceedingly  gratifying  and  commend- 
able that  the  author  gives  in  his  publica- 
tion the  data  upon  which  the  charts  are 

based.* 

L.  A.  Baiter. 
U.  S.  Coast  and  Gsodetig 

SUBVBY. 


EXOTIC  MOLLUSC  A  IN  CALIFORNIA, 

The  number  of  foreign  moUuscan  species 
in  California  has  notably  increased  in  the 
past  few  years,  and  includes  both  terrestrial 
and  marine  forms,  detected  by  various  col- 
lectors in  and  around  San  Francisco  bay. 

With  the  single  exception  mentioned 
below,  the  introduction  of  these  exotic 
forms  has  been  purely  accidental,  simple 
incidents  in  the  usual  course  of  business 
traffic  or  commercial  interchange. 

First,  among  the  land  shells  we  find  the 
well  known  snail  Hdix  agpersa,  a  common 
European  species,  largely  used  for  food  on 
the  continent  and  familiar  to  persons  who 
have  patronized  the  restaurants  of  Paris. 
This  species  was  intentionally  introduced 

*In  oonneotioii  with  above  paper  there  were  ez- 
lubited  30  lantern  slides,  consisting  of  portraits  of 
prominent  magnetioians,  views  of  magnetic  obeenr- 
atory  ImildingB  and  instmments,  and  of  photographic 
tnuxB  derived  from  magnetographs. 


or  '  planted,'  in  California  over  forty  years 
ago  by  Mr.  A.  Delmas,  of  San  Jos6,  Santa 
Clara  county,  who  brought  the  stock  from 
France  and  turned  it  out  among  the  vine- 
yards on  the  west  bank  of  the  Guadalupe, 
a  small  river  that  flows  northerly  through 
Santa  Clara  Valley  and  empties  into  the 
southerly  end  of  San  Francisco  bay  near 
Alviso.  The  soil  where  the  snails  were 
placed  is  a  rich  sandy  loam  and  the  place 
well  shaded.  When  the  summer  heatd 
reach  the  maximum,  the  Helices  descend 
into  the  ground  several  feet,  hiding  in  the 
cracks  that  form,  as  the  ground  dries,  and 
the  gopher-holes  also  furnish  cool  reti*eats 
and  protection.  The  region  above  named 
is  one  of  exceeding  fertility.  It  was  settled 
by  a  few  French  families.  The  introduc- 
tion of  H.  aspersa  by  Mr.  DMmas  was  made 
for  edible  purposes,  or  in  common  parlance 
*  with  an  eye  to  the  pot.'  Mrs.  Bush,  of 
the  Normal  School  in  San  Jos4,  informs  me 
that  the  snails  have  thriven,  and  have  ex- 
tended their  territory  from  the  starting 
point  on  the  west  bank  of  the  stream  to 
the  easterly  side,  and  have  multiplied  to 
such  an  extent,  that  in  some  instances  they 
are  troublesome  in  the  gardens.  Mr.  Del- 
mas, the  elder,  also  planted  JT.  (tspersa,  in 
San  Francisco  and  Los  Angeles.  I  have 
never  met  with  it  in  my  collecting  rambles 
in  San  Francisco  or  the  outskirts  of  that 
city,  nor  heard  of  its  having  been  detected 
by  any  collector.  This  particular  plant 
was  probably  a  failure,  for  a  more  unfavor- 
able region  than  that  of  San  Francisco 
forty  years  ago,  with  its  cold  sea  winds, 
fog,  sand-dunes  and  shifting  sands  and 
sparse  ligneous  scrubby  vegetation  it  would 
be  hard  to  find.  At  the  present  day  the 
chances  for  success  are  altogether  better, 
for  the  greater  area  of  the  city  is  covered 
by  residences,  with  plats  of  grass,  garden 
patches  and  flower-beds  which  are  fre- 
quently watered  and  the  general  conditions 
are  more  promising.     It  would  doubtless 
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find  a  congenial  environment  in  Golden 
Gate  Park ;  its  occurrence  there  is  only  a 
matter  of  time.  I  have  learned  recently 
that  some  party  in  the  westerly  section  of 
the  city  propagates  or  did  propagate  JJ. 
aspersa,  Mr.  Fred  L.  Batton,  of  Oakland, 
has  informed  me  that  it  occurs*  in  many  of 
the  gardens  and  private  grounds  in  that 
place,  and  that  one  of  his  neighbors  em- 
ployed a  man  half  a  day  '  cleaning  them 
out  of  his  garden.'  Professor  Keep,  of 
the  Mills  College,  last  summer  collected  '  a 
fine  living  specimen '  at  Pacific  Grove, 
Monterey,  which  is  more  than  fifty  miles 
south  of  the  original  Delmas  plant  on  the 
Guadalupe. 

It  is  now  common  in  East  Bide  Park  and 
is  also  reported  as  occurring  in  Elysian 
Park  in  Los  Angeles.  These  are,  no  doubt, 
the  descendants  of  the  stock  planted  by 
Delmas  so  many  years  ago.f 

Mr.  W.  G.  Binney,  in  his  'Terrestrial 
Air-breathing  MoUusks  of  North  America 
etc'  (Vol.  v.,  July,  1878),  reports  R. 
oipersa,  as  found  ''  In  gardens  in  Charleston, 
S.  C,  and  vicinity,  where  it  has  existed  for 
fifty  years;  *  *  ^f^  it  has  also  been  found 
at  New  Orleans  and  Baton  Bouge;  Port- 
land, Maine  ;  Nova  Scotia ;  Santa  Barbara, 
Cal.;  Hayti;  Santiago,  Chili;  etc.;"  and 
Mr.  Binney,  if  I  am  not  mistaken,  has 
raised  them  in  his  grounds  at  Burlington, 
N.J.  As  he  says, ' '  it  evidently  is  a  species 
peculiarly  adapted  to  colonization." 

I  have  always  doubted  its  occurrence  at 
Santa  Barbara ;  it  has  never  been  confirmed 
by  any  collector  to  my  knowledge.     It  was, 

My  esteemed  friend,  the  late  Dr.  Newoomb,  who 
lived  in  Oakland  many  years,  may  have  planted  some 
in  his  garden  as  an  experiment.  He  had  at  one  time 
on  his  gronnds  several  living  California  forms  of  differ- 
ent species. 

I I  have  been  told  that  the  employees  in  the  park 
are  of  the  opinion  that  it  was  incidentally  introduced 
with  foreign  plants.  They  are  not  aware  of  the  Del- 
mas fact.  Its  presence  in  the  park  may,  perhaps,  be 
due  to  both. 


in  the  first  instance,  credited  to  this  place 
on  the  testimony  of  a  communication  to  the 
-Zoological  Society  of  London,  by  Professor 
Edward  Forbes,  in  which  were  described 
the  shells  collected  in  the  course  of  survey- 
ing voyages  of  Captain  Kellett  and  Lieu- 
tenant Wood  of  the  Royal  Navy,  in  the 
ships  Herald  and  Pandora.  The  locality 
marks  and  labels  were,  unfortunately,  badly 
mixed,  and  confusion  was  the  inevitable  re- 
sult— Lower  California  species  were  cred- 
ited to  the  far  north,  and  so  on. 

A  recent  careful  inquiry  made  for  me  by 
a  friend  utterly  failed  to  obtain  any  data, 
showing  its  existence  at  Santa  Barbara*  or 
thereabout  at  any  time. 

From  the  foregoing  it  will  be  seen  that 
this  species  is  fully  established  on  both 
coasts  of  the  United  States  and  it  is  likely 
to  extend  its  territorial  domain  in  harmony 
with  the  prevailing  spirit  of  the  times. 

Living  Helix pomatiay  a  larger  species,  also 
European,  has  been  imported  by  a  leading 
grocery  firm  in  San  Francisco  to  supply  its 
patrons.  This  is  the  snail  par  exeeUence  of 
Continental  epicures  and  was  propagated  on 
an  extensive  scale  in  the  palmy  days  of 
ancient  Rome  as  a  dainty  for  the  patrician 
palate  on  festal  occasions ;  it  is  not  unlikely 
that  sooner  or  later  this  species  also  will  be 
found  in  some  congenial  spot  outside  of  the 
grocery  store  and  in  course  of  time  become 
an  inhabitant  of  California. 

More  than  fifteen  years  ago  a  species  of 
slug,  Amalia  Hewstoni,  made  its  appearance 
in  the  grass  plots  of  San  Francisco ;  it  was 
described  by  Dr.  J.  Ot.  Cooper.  It  soon  be- 
came a  nuisance ;  even  a  regularly  ordained 
clergyman  spoke  of  it  as  'a  slimy  brute'; 
however  this  may  be,  it  has  now  '  expanded ' 
its  territory  so  as  to  include  Seattle  in  the 
north  and  San  Diego  in  the  south.  Dr. 
Pilsbry  says  it  may  be  identical  with  the 

*  Vide  my  paper  '  On  ffelix  aspersa  in  Calif omiai' 
in  Annals  of  New  York  Aoad.  Sciences,  May,  1881, 
pp.  12^139. 
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Saropean  A.  gagatea;  it  is  not  a  native  Oali« 
fomian.  In  addition  to  examples  of  He* 
lix  aspersa  I  have  recently  received  speci-' 
mens  of  Zonites  (  Viirea)  eellaria  Miill.  and 
Zoniles  (  VUrea)  draparnaldi  Beck,  and  the 
little  bulimoid,  B.  ventroms  Fer,  all  from 
the  lawns  and  flower-beds  of  Oakland,  col- 
lected by  Henry  Hemphill.. 

Of  the  above,  Z.  eellaria  has  an  almost 
world-wide  distribution  through  the  instru- 
mentality of  commerce.  On  the  Atlantic 
side  from  Quebec  to  Charleston,  S.  C, 
along  the  coast,  inland  (in  greenhouses) 
at  Alleghany  City,  Pa.,  and  Detroit,  Mich. 
Z.  draparnaldi  is  found  in  the  greenhouses 
of  Seattle  according  to  Dr.  Pilsbry  and 
has  before  been  reported  as  occurring  in 
Oakland.  The  little  bulimoid  form  de- 
tected by  Mr.  Hemphill  has  not,  to  my 
knowledge,  been  previously  found  anywhere 
in  North  America.  It  is  a  continental 
species.  I  do  not  find  in  the  books,  any  in- 
timation of  its  occurrence  in  the  British 
Isles  though  its  absence  from  territory  so 
comparatively  near  is  remarkable.  It  has 
been  reported  from  Bermuda.  The  occur- 
rence of  these  European  forms  of  Zonites 
and  Biilimu8  in  the  gardens  of  Oakland  are 
qnite  likely  due  to  plant  importations.  A 
single  example  of  the  little  Helicodiseua 
lineatus  Say,  was  noticed  by  me  several 
years  ago,  as  having  been  collected  in  Oak- 
land by  Mr.  Hemphill.  Binney*  says  of 
this  peculiar  form,  that  it  '^  inhabits  all  of 
the  Eastern,  Central  and  Pacific  Provinces, 
having  been  found  from  Oasp6  to  Texas; 
on  the  Bio  Chama,  New  Mexico ;  in  Idaho ; 
in  Oakland,  Cal."  This  is  misleading,  as 
it  has  not  been  detected  anywhere  within 
the  Pacific  province  as  defined  by  him  out- 
side of  Oakland,  and  only  here  in  the  sin- 
gle instance  above  mentioned.  Mr.  Hemp- 
hill has  also  collected  Cochlieopa  lubriea 
Mull.    (=  Ferrus9acia  subcylindriea  L.)    on 

*  Manual  of  American  Land  Sheila,  Ball.  U.  S.  N. 
Mas.  No.  28,  1886,fp.  75. 


Orizzly  Peak  back  of  the  university  grounds, 
at  Berkeley.  This  form  has  heretofore  been 
reported  from  Oregon  and  Alaska,  and  pre-^ 
sumably  belongs  to  the  circumboreal  fauna,. 

MABINB  SPECIES. 

Having  completed  our  review  of  the  ter- 
restrial species,  we  may  now  consider  the 
marine  forms,  which  are  confined  almost 
exclusively  to  San  Francisco  bay. 

The  presence  of  the  Virginia  oyster  in 
this  region  is  wholly  due  to  business  enter- 
prise ;  its  introduction  dates  from  about  the 
time  of  the  completion  of  the  overland 
railways.  Upon  the  completion  and  opera- 
tion of  the  transcontinental  lines  certain  of 
the  San  Francisco  oyster  dealers  com- 
menced the  importation  by  the  carload  of 
small  or  seed  oysters,  one  and  two  years 
old,  from  the  Atlantic  side,  for  planting  in 
San  Francisco  bay,  where  after  a  couple  of 
years  they  attain  a  marketable  size.  These 
importations  of  Oatrea  Virginiea  have  been 
continued  ever  since,  as  this  species,  owing 
to  some  unfavorable  peculiarities  in  the  new 
environment,  does  not  increase  sufficiently 
to  meet  the  demands  of  trade. 

The  importations  of  the  seed  oysters  for 
the  nine  years,  ending  with  1895,*  amounted 
to  15,271,000  pounds,  costing  $350,000. 

As  an  incident  of  these  importations  we 
find  several  familiar  species  have  been  un- 
intentionally introduced,  some  of  which 
have  already  established  themselves,  and 
appear  to  be  permanently  naturalized,  as 
well  as  others  that  are  gaining  a  foothold. 

The  most  important  of  these  accidental 
introductions  is  the  common  sand- clam, 
Mya  arenaria  of  the  Atlantic  Seaboard,  vari- 
ously known  as  the  *  soft-shelled,'  *  squirt,' 
^  long-necked,'  clam,  and  <  mananose.' 

There  probably  has  never  been  in  the  his- 
tory of  commerce  an  instance  of  an  acci- 
dentally introduced  animal  species  that  has 
proved  so  economically  valuable  as  this. 

*  Report  of  U.  S.  Fiflh  Com.  for  1896. 
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It  was  first  detected  on  the  eastern  shore  of 
the  bay,  in  November,  1874,  by  Mr,  Hemp- 
hill, and  was  soon  after  described  from  his 
Bpecimens,  which  were  about  two-thirds  the 
average  adalt  size,  by  the  late  Dr.  Wesley 
Newcomb,  as  Mya  HempkiUiu  It  has  mul- 
tiplied wonderfully  and  is  found  every- 
where in  the  Bay  region,  and  has  appar- 
ently crowded  out  certain  indigenous  forms 
like  Macoma  nasutaf  before  the  advent  of 
Mya,  one  of  the  commoner  clams ;  it  is  now 
comparatively  scarce.  While  the  shells  of 
Macama  are  abundant  in  the  kitchen-mid- 
dens and  aboriginal  shell-heaps  and  mounds 
that  are  so  numerous  on  the  adjacent  shores, 
not  a  sign  of  Mya  has  been  detected.  There 
is  not  the  slightest  doubt  of  the  introduc- 
tion of  the  latter  form  in  the  way  indicated. 

Some  fifbeen  or  twenty  years  ago,  it 
happened  that  I  was  an  invited  guest  at  a 
clam-bake  on  the  Sausalito  shore,  and  made 
the  acquaintance  of  the  presiding  genius  of 
the  culinary  department,  himself  an  inter- 
esting specimen,  a  cross  between  fisherman, 
clam- digger,  cook  and  sea-dog,  a  sort  of 
'  alongshore  jack-at-all-trades. '  We  had 
a  prolonged  confab  about  clams  and  clam- 
bakes. The  discussion  closed  with  the  re- 
mark by  him,  '^  what  a  heap  o'  shekels  I 
could  have  made  in  early  days,  if  these 
squirt-dams  had  been  in  the  bay." 

Notwithstanding  the  great  increase  in 
the  population  of  San  Francisco,  Oakland 
and  other  cities  and  towns  in  this  general 
region  and  the  consequent  increased  de- 
mand, the  clam-beds  exhibit  no  hints  of 
depletion.  They  furnish  an  abundant  sup- 
ply of  wholesome  and  nutritious  food,  and 
that,  too,  at  an  exceedingly  low  price,  for  the 
solid  meats  are  retailed  in  the  markets  at 
fifty  cents  per  gallon. 

Plantings  of  Mya  have  been  made  at 
Santa  Cruz  and  perhaps  elsewhere  in  the 
south,  and  in  Shoalwater  bay  in  the  north. 
The  latter  by  Captain  Simpson,  of  San 
Francisco,  many  years  ago,  who  informed 


me  that  his  experiment  was  a  success  and 
had  resulted  in  an  ample  harvest.  It  has 
also  been  planted  elsewhere  on  the  coast  of 
Washington  and  in  Coos  Bay  near  Marsh- 
field,  Oregon. 

The  fusiform  species,  TJroaalpinx  dnereus 
Say,  the  oyster-drill  of  the  Atlantic  coast, 
was  discovered  on  the  oyster  beds  near 
Belmont  on  the  westerly  shore  of  the  San 
Francisco  bay  as  long  ago  as  1889,  by  Mr. 
C.  H.  Townsend,  of  the  United  States  Fish 
Commission.  It  wad  detected  last  year 
by  Mr.  E.  E.  Smith,  of  Stanford  University, 
near  Redwood  City,  on  the  same  side  of  the 
bay,  to  the  south  of  Belmont. 

Mr.  Hemphill  collected  it  in  1898  on  the 
old  oyster  beds  on  the  Alameda  flats  of  the 
Eastern  Shore,  a  dozen  or  more  miles  from 
the  other  localities.  At  the  last  named  place 
Mr.  Hemphill  has  recently  detected  the 
'slipper  shell,'  Orepidula  eonveoea  Say  var. 
glauoa  Say.  The  familiar  form,  Modiola  pU- 
cahda  Lam.,  was  found,  living,  at  a  point 
three  miles  north  of  Stanford  University,  in 
1894,  by  Mr.  N.  F.  Drake.  This  species 
which  ranges  on  the  Atlantic  side,fromNova 
Scotia  to  Georgia,  was  particularly  abun- 
dant fifty  years  ago  in  that  part  of  the  city 
of  Boston  known  as  the  Back-bay  district, 
now  traversed  by  beautiful  streets  and  ave- 
nues and  exhibiting  many  fine  examples  of 
architecture.  By  the  filling  in  of  this  ex- 
tensive area  several  hundred  acres  of  wet 
and  dry  marsh-land  and  mud-flats,  count- 
less thousands  of  this  Modiola  were  buried 
alive.  It  remains  to  be  seen,  whether  at  any 
point  on  the  Pacific  Coast,  this  form  will 
become  approximately  as  abundant. 

It  will  be  noticed  from  the  foregoing  that 
twelve  exotic  species  of  Mollusks  occur  or 
have  been  detected  in  California. 

1.  Helix  aspersa  Miill. 

2.  Amalia  Hetvstoni  Cp. 

(=  A.  gagates), 

3.  ZimUes  (  Vitrea)  edlaria  Miill. 

4.  Zoniiea  (  Vitrea)  Draparnaldi  Beck. 
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6.  Bulimus  ( )  ventrosua  Fer. 

6.  Helicod%9eu8line<Utt$  Seay. 

7.  CoMieopa  lubriea  Miill. 

(ss  Ferru89aecia  subcylindrica  Linn.) 
of  Europe,  and 

8.  OUrea  Virginica  Gmelin. 

9.  Afya  arenaria  Linn. 

10.  ModiolaplieatidaJjAm. 

11.  Uroicdpinx  cinereus  Say. 

12.  Orepidvlaconvexa  var.  glauca  Say. 
of  the  Atlantic  seaboard. 

With  the  exception  of  nnmbers  2  and  7 

examples  of  the  foregoing  have  been  placed 

in  the  National  Mnseam. 

BoBEBT  E.  C.  Stbarkb. 
Lob  Akoslbb,  Cal. 


SCIENTIFIC  BOOKS, 
MANUAL  AND  MECHANICAL  PRODUCTIVITY.* 

The  report  of  the  United  States  Commissioner 
of  Labor,  Mr.  Carroll  D.  Wright,  recently 
issued,  on  '  Hand  and  Machine  Labor,'  *  like 
all  our  reports  from  that  source,  is  rich  in  facts 
and  data.  This  report  has,  naturally,  in  conse- 
quence of  its  intrinsic  importance,  as  well  its 
admirable  form  and  wealth  of  information,  at- 
tracted much  attention.  Mr.  Wright  has  him- 
self given  a  resum^  of  the  work  in  the  March 
issue  of  Qunton^a  Magazine  ;  London  Engineer- 
ing and  the  Scientific  American  devote  space  to 
a  summary  and  we  now  find  in  the  February 
number  of  the  BtUletin  de  la  SociMS  d* Encourage- 
mentj  pour  V  Industrie  nationale,  an  elaborate 
article  by  the  distinguished  French  writer,  M. 
E.  Levasseur,  in  which  the  abstract  of  Mr. 
Wright's  report  constitutes  the  pi^e  de  rSaiet- 
ance.  The  facts  illustrated  in  this  remarkable 
document  are,  in  substance,  the  following : 

The  comparison  made  is,  in  general,  with  the 
methods  of  the  earlier  times,  antedating  the 
present  system  of  machine-production  in  which 
the  hands  and  even  the  brains  of  the  workmen 
are  reinforced  and  made  enormously  more  pro- 
ductive by  the  employment  of  machinery  of 
great  power,  activity,  accuracy  and  endurance. 
It  is  the  comparison  of  the  work  and  produc- 

*  Thirteenth  Annual  Beport;  Washington  Gov't 
Pkint.    1899.    2  Vols.    Pp.  1597. 


tivity  of  the  days  of  unaided  manual  labor  of 
the  last  century  with  the  production  of  our  own 
time  of  labor-aiding  machinery  and  of  industrial 
organization.  The  real  progress  described, 
surprising  as  it  may  seem,  has  actually  taken 
place  mainly  in  the  last  half  century,  and  in 
large  proportion  since  about  1870,  the  date  of 
initiative  assumed  in  Mr.  Wells'  famous  *  Re- 
cent Economic  Changes.'  Within  this  period, 
the  changes  have  been  studied  in  eighty- eight 
principal  industries  and  about  seven  hundred 
subsidiary  lines.  All  the  data  are  tabulated  in 
convenient  form  and  the  presentation  thus  made 
is  most  admirably  adapted  for  the  purposes  of 
the  economist,  the  engineer  and  the  manufac- 
turer interested  in  the  principles  of  economics 
controlling  his  art. 

The  general  deductions  are  that,  while  the 
number  of  operations  in  the  production  of  each 
article  has  usually  considerably  increased,  and 
while  the  machine  with  ito  attendant  turns  out 
enormously  larger  product  than  the  unaided 
workman,  the  time  required  for  the  production 
of  a  given  amount  of  product  has  quite  as  ex- 
traordinarily decreased  ;  the  costs  of  product 
have  proportionally  decreased  ;  the  market  has 
been  enormously  expanded  and,  unexpected 
but  true,  the  number  of  workmen  has  very 
greatly  increased  in  each  industry  thus  aided 
and  their  wages  have  followed  the  upward 
trend  of  production.  Thus,  lower  prices  of 
product,  and  larger  production  with  rising  wages 
for  more  workmen  employed,  have  been  conse- 
quent upon  the  work  of  the  inventor  and  the 
genius  of  the  *  entrepreneur,'  as  the  economists, 
curiously,  often  denominate  the  manufacturer 
and  the  organizer  of  industries.  Invention  has 
immensely  augmented,  rather  than  displaced, 
labor  in  every  manufacturing  industry;  not 
even  excepting  agriculture,  where  the  inventor 
has  supplied  the  mower  and  the  reaper,  the 
seeder  and  threshing  machine  to  increase  the 
effectiveness  of  the  manual  worker  ten  times 
over. 

M.  Levasseur,  in  his  extended  study  of  such 
comparisons  of  the  work  of  the  unaided  hand 
with  the  work  of  that  machine-assisted,  traces 
the  history  of  the  introduction  of  inventions 
and  machinery,  with  the  gradual  rise  and 
more,  gradual  fall  of  the  ignorant  prejudice  of 
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the  people  most  advantaged  by  improvements 
made  by  the  inventor,  and  shows,  ultimately, 
that  what  he  calls  the  '  Economic  Paradox ' 
finds  place  in  all  machine-reinforced  industries. 
This  principle  is  :  the  costs  being  given  in  detail, 
it  will  be  found  that,  with  stated  costs,  there  is  a 
certain  production  which  will  give  the  largest 
dividends.  There  is  a  'golden  mean,'  as  the 
writer  has  been  accustomed  to  call  it,  when  de- 
veloping a  similar  principle  in  the  production 
of  power  from  the  heat-engines,  departing  from 
which,  in  any  direction,  efficiency  will  be  sac- 
rificed and  the  returns  on  the  investment  re- 
duced. This  is  probably  true  of  any  one  ele- 
ment of  production,  varying  alone.  This  eco- 
nomic law  is  well  illustrated  in  the  preceding 
case  by  the  reversal  of  the  '  law  of  supply  and 
demand,'  as  usually  stated  without  qualification, 
by  the  progress  of  invention  and  organization ; 
giving  increased  employment  by  giving  one  man 
the  power  to  do  the  work  of  many,  by  raising 
wages  while  increasing  production  and  giving 
enlarged  profits  while  reducing  prices ;  extend- 
ing markets  faster  than  increased  production 
by  labor-assisting  machinery  can  supply  them 
and  affording  employment  to  increasing  num- 
bers of  workmen;  elevating  them  from  the 
lower  to  the  higher  strata,  while  giving  work 
of  any  stated  amount,  in  product,  to  a  fraction 
of  the  number  of  men  formerly  required. *  The 
cost  of  plows,  for  example,  as  given  by  Mr. 
Wright  in  his  report,  has  fallen  from  $54  to 
$8  and  less,  each ;  while  the  time  demanded 
for  production  per  unit,  is  reduced  from  1180 
hours  to  less  than  40.  Meantime  wages  have 
doubled  and  quadrupled,  and,  even  at  the 
higher  price,  labor  is  eight  times  as  effective  as 
formerly.  The  user  of  the  plow  reduces  cost 
of  labor,  per  acre  of  ground  cultivated,  from 
$3.55  to  $0.66  reinforcing  his  own  strength  by 
the  machine  in  nearly  every  operation,  from 
seedtime  to  harvest. 

The  agriculturist,  with  the  aid  of  machinery, 
supplies  butter  of  a  perfectly  uniform  and  bet- 
ter quality,  as  an  average,  by  the  use  of  ma- 
chinery, reducing  costs,  per  500  pounds,  from 

^This  principle  was  illustrated  admirably  in  the 
oaie  of  copper-prodnotion,  where  rising  wages  and 
falling  prices  have  continaed  for  now  many  years. 
See  SoiBKOS,  Deo.  4,  1896,  page  817.— R.  H.  T. 


$10.66  to  $1.78.  The  number  of  butter-makeis 
has  b^n  enormously  increased  in  this  period, 
while  the  product  is  made  in  one-tenth  the  time 
and  at  one-sixth  the  cost  of  that  of  our  grand- 
fathers. 

Four  hundred  carriage-axles  once  cost,  for 
labor,  $56.97,  and  now  cost  $8.20.  Many  more 
men  are  employed  in  the  industry  and  the 
work  is  done  ten  times  as  fast  and  at  one- 
seventh  the  cost  for  work.  Similarly,  1000 
watch-movements  once  cost  $80,822,  and  now 
cost  lees  than  $1800;  while  the  number  of 
operations  has  been  quadrupled  and  the  time 
reduced  to  one-thirtieth.  Five  hundred  yards 
of  cloth,  once  costing  $135,  hand-made,  now 
cost  $6.81  ;  100  pairs  of  boots  then  cost  $408, 
and  now  $35,  hand-made  and  machine-made, 
respectively  ;  time  required  is  reduced,  on  the 
cloth,  to  one-half  of  one  per  cent,  of  its  former 
value  and,  in  the  case  of  the  boots,  to  ten  per- 
cent. On  20,000  nails,  $20  were  once  exx>ended 
and  now  but  29  cents ;  while  the  time  was  then 
150  times  as  great  and  the  cost  about  100  times 
as  large  as  to-day.  These  are  examples  of  the 
drift  of  the  inquiry  and  its  outcome. 

It  is  thus  evident  that  the  use  of  labor-assist- 
ing machinery — less  appropriately  called  Mabor- 
saving' — ^has  permitted  an  enormous,  increase 
in  the  number  of  people  employed  in  manufac- 
turing, and,  while  increasing  the  number  of 
operations  in  the  making  of  each  article,  has 
reduced  the  time  required  to  a  fraction,  often  a 
minute  fraction,  of  that  formerly  demanded, 
and  has  decreased  the  costs  of  product  enor- 
mously. Meanwhile,  it  is  known  that  the 
wages  paid  for  labor  in  these  directions  have 
greatly  increased  and,  with  reduction  of  costs, 
their  purchasing  power  has  been,  at  the  same 
time,  immensely  enlarged.  Similar  observa- 
tions in  France,  reported  by  M.  Levasseur, 
give  precisely  the  same  general  results. 

^^  Alxmdance,  puissance,  iconomie:  voiladonc 
trots  effets  de  I  ^empM  des  nutckines  qui  sorUs  hn- 
dents,^^  concludes  M.  Levasseur. 

Mr.  Wright's  own  summary  of  his  work 
in  this  field  adds  the  following  deductions: 
"Machinery  has  established,  or  brought  into 
activity,  new  principles  in  statute  law  ;  it  has 
wrought  many  changes  in  common-law  doctrine. 
It  has  increased  opportunities  to  enjoy  art  and 
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literature,  has  lessened  the  frequency  and  the 
possibilities  of  famines,  has  increased  longevity 
by  making  life  safer  and  more  comfortable.  It 
has  extended  marvelously  the  power  of  pro- 
duction, and,  consequently,  of  consumption. 
It  has  made  the  world  cosmopolitan,  upsetting 
old  ideas  and  old  customs.  It  has  lifted  strug- 
gling humanity  to  a  higher  plane  and  has  stim- 
ulated a  higher  intelligence." 

In  ag^culture  our  45,000  workers  are  aided 
by  the  equivalent,  in  brain-power,  crystallized 
in  machinery,  of  over  300,000  men.  Our 
225,000  workers  in  cotton  manufacture  are 
aided  by  the  equivalent  of  about  three  millions, 
by  the  multiplication  of  their  productive  power 
by  use  of  their  labor-assisting  machinery.  In 
flouring  mills,  65,000  workers  in  the  United 
States  are  made  equal  to  nearly  five  millions. 
In  paper-making,  80,000  men  become  equal  to 
a  million  and  a  half.  These  workers  of  the 
United  States,  four  and  a  half  millions  of  men, 
with  machinery  at  their  finger-ends,  turn  out  a 
product  that  it  would  require  nearly  forty  mil- 
lions of  men  to  produce  by  hand.  Locomotives, 
alone  give  us  the  equivalent  of  the  working 
power,  if  unaided,  of  three  hundred  and  fifty 
millions  of  men.  Our  own  people  derive  about 
twice  as  great  advantage  from  labor-assisting 
machinery  as  do  European  nations  ;  the  popu- 
lation of  the  United  States  being  equal  in  pro- 
ductive power  to  150,000,000  Europeans.  Says 
Mr.  Wright : 

''The  reflection  comes  that  a  labor-saving 
machine  is  best  defined  as  a  contrivance  by 
which  the  dead  still  work.  For  the  motive 
power  of  steam  is  the  stored  heat  of  the  sun 
converted  into  present  power.  That  heat  gives 
force  to  the  present  era ;  while  the  intelligence 
of  the  inventors  of  motive  power,  or  of  the  ma- 
chines which  control  it,  and  their  workmen 
are  still  working  in  unconscious  iron  and  con- 
verting the  heat  into  motion  and  doing  the 
work  of  the  world."  Thus  the  machine  ''has 
practically  enabled  one  generation  of  men  to  do 
the  work  of  four  or  five  generations." 

The  deduction  of  the  editor  of  the  Sctentific 
Ameriean  is  that  machinery,  by  raising  wages, 
increasing  their  purchasing  power,  also  thus 
lowering  costs  of  all  the  necessaries  of  life,  has 
become  recognized  "not,  as  the  agitator  will 


even  yet  suggest,  the  enemy  of  labor,  but  in 
every  respect  its  best  friend." 

R.  H.  Thurston. 

Outlines  of  the  Comparative  Physiology  and  Mor- 
phology of  Animals.  By  Joseph  Le  Conte. 
New  York,  D.  Appleton  &  Co.  1900.  Pp. 
xviii  -f  492. 

The  impression  given  by  the  general  appear- 
ance of  this  book  is  very  favorable ;  print,  il- 
lustrations, paper  and  binding  are  all  good.  A 
rapid  turning  over  of  the  pages  at  first  confirms 
this  impression  for  the  general  plan  of  the  work 
is  most  admirable.  Function  is  the  basis  of  the 
work  and  structure  is  described  only  so  far  as 
is  necessary  for  the  proper  understanding  of 
function.  In  short  it  continually  reminds  one 
of  that  admirable  volume  of  a  generation  ago, 
the  Principles  of  Zoology  which  was  prepared 
by  Agassiz  and  Gould  and  which  served  as  the 
inspiration  of  many  a  youth. 

In  his  treatment  Professor  Le  Conte  begins 
with  some  general  accounts  of  life,  cells  and 
histology  and  then  follows  a  general  account  of 
the  organs  and  functions  of  animals,  classifying 
them  as  the  animal  and  the  vegetative  functions. 
In  the  treatment  throughout  man  is  made  the 
type  and  the  subject  is  treated  in  the  descend- 
ing scale. 

A  work  built  on  these  lines  might  be  made  al- 
most ideal  as  a  text-book  for  our  schools,  but 
not  with  our  present  knowledge.  There  are 
too  many  unknown  quantities  upon  the  physi- 
ological side.  Professor  Le  Conte's  book  has  also 
another  shortcoming.  It  contains  too  many  inac- 
curate statements.  On  the  whole  it  is  better  upon 
the  physiological  side  than  where  it  attempts 
to  deal  with  morphology,  yet  here  it  is  far  from 
free  from  error  and  ambiguity.  Thus  the  ac- 
count (p.  5)  of  the  characteristics  of  plants  is 
true  only  of  the  chlorophyl  bearing  forms;  thus, 
again,  the  only  suggested  function  of  motor 
nerves  is  to  cause  muscular  contraction  ;  thus 
(p.  65)  the  electrical  organs  of  a  fish  are  stated 
to  be  organs  for  the  conversion  of  nerve  force 
into  electricity  just  as  a  muscle  is  a  structure 
for  converting  nerve  force  into  mechanical 
power.  On  p.  58,  along  with  an  erroneous  con- 
ception of  the  paths  of  sensory  conduction,  the 
ganglion  cells  of  the  dorsal  roots  are  placed  in 
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the  posterior  oornua  of  the  cord.  Od  p.  94  we 
find  the  statement  that  the  fibers  of  olfactory 
and  optic  nerves  are  specialized  for  recognition 
of  odors  and  light.  Is  not  this  rather  a  matter 
of  nerve  termination  ?  In  treating  of  the  ear 
we  find  the  statement  that  'Mn  the  vestibular 
sac  and  attached  to  the  hair-like  nerve  termi- 
nals there  are  several  little  sand-like  grains  of 
carbonate  of  lime  (otoliths)"  and  here  and  else- 
where the  author  seems  to  regard  the  sensory 
hairs  as  the  terminations  of  nerves.  On  p.  21$ 
it  is  stated  that  animals  lower  than  hexapods 
are  not  known  to  make  sounds  intended  to  be 
heard.  What  shall  be  said  of  the  stridulation 
of  spiders  and  crabs?  On  p.  399  the  aeration 
of  the  crustacean  gill  is  in  part  attributed  to 
ciliary  action  regardless  of  the  fact  that  cilia 
are  unknown  in  arthropods.  The  scaphog- 
nathite  of  the  decapods  is  ignored.  P.  842, 
the  function  of  the  echinid  pedicellari»  is  stated 
to  be  to  convey  food  to  the  mouth.  In  the  ac- 
count of  the  evolution  of  the  ruminant  stomach 
(p.  817)  the  author  is  again  at  fault,  for  this 
complicated  structure  is  not  derived  by  simple 
division  of  a  stomach  like  that  of  man,  but  by 
the  incorporation  of  a  part  of  the  oesophagus 
into  the  organ.  Again  (p.  485),  renal  organs 
are  stated  to  occur  only  in  vertebrates,  molluscs 
and  arthropods.  Where  is  the  nephridial  sys- 
tem of  the  worms,  and  have  not  the  contractile 
vacuoles  of  the  ciliates  been  shown  to  void 
sodium  urate?  P.  404,  the  respiration  of  the 
star-fish  is  said  to  be  produced  by  drawing 
water  into  the  perivisceral  cavity  through  a 
multitude  of  pores  but  the  branchiae  are  ig- 
nored ;  while  Echinus  is  stated  to  have  tufted 
external  gills  around  the  mouth.  The  worst 
feature,  physiologically,  of  the  book  is  the 
recognition  of  a  vital  force. 

On  the  morphological  side  the  errors  are  far 
more  numerous  and  we  can  only  call  attention 
to  a  few.  Thus  (p.  7)  '  all  animals  must  have  a 
stomach  "  ;  how  about  tapeworms?  P.  85,  ^It 
is  difficult,  indeed  impossible,  to  conceive  how 
the  vertebrate  nervous  system  could  have  been 
evolved  out  of  that  of  the  articulates. ' '  Cannot 
exact  homologies  be  shown  between  the  two  ? 
Cannot  we  compare  the  distribution  of  white 
and  gray  matter  and  the  origin  of  the  ganglio- 
nated  roots  in  both?    On  p.  91  a  pedal  ganglion 


is  denied  to  the  oyster.  On  p.  165  the  optic 
ganglion  is  stated  to  act  as  a  retina  in  the 
arthropod  eye.  On  p.  172  the  vertebrate  lens  is 
stated  to  be  comparable  to  the  invertebrate  eye. 
Amphibians  are  stated  (p.  184)  to  lack  a  middle 
ear ;  this  is  not  true  of  Anura.  On  p.  186  the 
mosquito  is  credited  with  two  pairs  of  antenoA. 
On  p.  247  it  is  stated  that  we  cannot  trace 
homologies  except  within  the  primary  branches 
— ^vertebrates,  articulates,  molluscs  and  radi- 
ates. What  has  become  of  Huxley's  compar- 
isons of  ectoderm  and  entoderm  of  coelenteratea 
and  mammals,  to  say  nothing  about  such 
homologies  as  can  be  drawn  between  nervous 
system,  nephridia,  coelom  and  the  like?  Here 
and  there  we  meet  with  statements  regarding 
a  radiate  type  of  structure  and  a  recognition  of 
close-affinities  between  coelenteratea  and  echin- 
oderms. 

Again,  the  vertebral  theory  of  the  skull  u 
maintained  in  several  places,  although  it  is 
stated  that  there  is  '  some  doubt '  if  it  be  strictly 
true.  Then  there  is  no  recognition  of  the  hct 
that  ribs  are  not  homologous  throughout  the 
vertebrates.  At  various  places  it  is  stated  that 
aerial  homology  (metamerism)  is  mostly  limited 
to  the  skeleton  and  the  nervous  system  and  is 
denied  to  the  organs  of  vegetative  life.  There 
is  no  recognition  of  the  fact  that  metamerism 
is  mesodermal  in  origin ;  and  none  of  meta- 
merism in  nephridia,  blood  vessels,  gonads, 
etc.  In  the  final  section  we  meet  this  astound- 
ing statement  (p.  481)  :  ''On  the  east  coast  of 
the  United  States  we  have  two  abrupt  changes 
of  coast  fauna,  one  at  Cape  Cod  and  the  other  at 
Cape  Hatteras.  Scarcely  a  single  species  passes 
from  north  to  south  of  these  points, or  vicevemL'^ 

The  foregoing  errors  have  been  selected  to 
emphasize  the  charge  of  inaccuracy,  but  a 
more  serious  fault  is  the  lack  of  a  broader 
grasp  of  the  results  of  recent  morphological  and 
physiological  research.  This  is  not  easy  to 
illustrate,  but  is  very  apparent  on  reading  the 
pages.  J.  S.  KiNGSLET. 
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Dwight  notes  a  case  of    'Absence  of  the  In- 
ferior Vena  Cava  below  the  Diaphragm.* 


SCIENTIFIC  JOURNALS  AND  ARTICLES. 

The  March  number  of  the  Bulletin  of  the 
American  Mathematical  Society  contains  the 
following  articles  :  '  Mathematical  instruction 
in  France,'  by  Professor  James  Pierpont;  a 
review,  by  Professor  E.  W.  Brown,  of  Poin- 
ear^'s  Cin^matique  et  M^canismes,  Potential  et 
M6canique  des  Fluides  ;   *  Shorter  Notices  ' ; 

*  Notes ' ;  and  *  New  Publications.  The  April 
number  of  the  Bulletin  contains  a  report  of  the 
February  meeting  of  the  Society,  by  the  Secre- 
tary ;  '  Some  theorems  concerning  linear  differ- 
ential equations  of  the  second  order,'  by  Pro- 
fessor Mazime  B6cher ;  '  Note  on  the  enumer- 
ation of  the  roots  of  the  hypergeometric  series 
between  zero  and  one,'  by  Dr.  M.  B.  Porter  ; 
'  The  summer  meeting  of  the  Deutsche  Mathe- 
matiker-Vereinigung,  at  Munich,  September, 
1899,'  by  Professor  James  Pierpont ;  reviews 
of  Hubert's  Grundlagen  der  Oeometrie,  by 
Dr.  J:  Sommer,  and  of  Konig's  Le9ons  de 
Cin^matique,    by  Professor     E.    O.     Lovett; 

*  Notes '  ;  and  *  New  Publications.' 

The  Journal  of  the  Boston  Society  of  Medical 
Sciences  for  March  20th,  is  largely  devoted  to 
abstracts  of  the  papers  read  at  the  first  meet- 
ing of  the  Society  of  American  Bacteriologists, 
held  at  New  Haven,  Dec.  27-30, 1899.  Several 
of  these  dealt  with  the  question  of  purification 
of  sewage  and.  contamination  of  water  supply. 
Charles  S.  Minot  has  a  paper  '  On  the  Solid 
Stage  of  the  Large  Intestine  in  the  Chick,  with 
a  Note  on  the  Gktnglion  Coli.'  W.  T.  Council- 
man discusses  '  The  Lobule  of  the  Lung  and 
its  Relation  to  the  Lymphatics,'  and  Thomas 


SOCIETIES  AND  ACADEMIES. 
THE  NATIONAL  ACADEMY  OF  SCIENCES. 

The  annual  stated  session  of  the  National 
Academy  of  Sciences  was  held  in  Washington, 
April  17-19,  1900,  with  Dr.  Wolcott  Gibbs  in 
the  chair,  and  the  following  members  in  at- 
tendance :  Messrs.  Abbe,  Agassiz,  Allen,  Bariis, 
Beecher,  Bell,  Billings,  Boss,  Brewer,  Brooks, 
Brush,  Chandler  (S.  C),  Chittenden,  Comstock 
(G.  B.),  Dall,  Dana,  Dutton,  Elkin,  Emmons, 
Farlow,  Gibbs  (W.),  Gilbert,  Gill,  Hague,  Hall, 
Hill(G.W.),  Langley,  Mitchell  (S.  W.),  Morse, 
Powell,  Putnam,  Bemsen,  Rowland,  Schott, 
Smith  (E.  F.),  Walcott,  Welch,  White  and 
Wilson. 

The  resignation  of  Dr.  Wolcott  Gibbs  as  Pres- 
ident of  the  Academy  was  reluctantly  accepted 
to  take  effect  at  the  close  of  the  session.  Hi- 
successor  will  be  elected  at  the  next  April  sess 
sion. 

Six  additional  members  of  the  Council  were 
chosen  for  the  ensuing  year,  as  follows :  Messrs. 
J.  S.  Billings,  H.  P.  Bowditch,  G.  J.  Brush, 
Wolcott  Gibbs,  Arnold  Hague,  Simon  New- 
comb. 

The  following  gentlemen  were  elected  mem- 
bers of  the  Academy :  James  E.  Keeler,  Di- 
rector of  the  Lick  Observatory,  Mt.  Hamilton, 
Cal.;  Henry  F.  Osborn,  of  Columbia  Univer- 
sity, New  York  City;  Samuel  L.  Penfield,  of 
Yale  University,  New  Haven,  Conn.;  Franz 
Boas,  of  Columbia  University,  New  York  City. 

The  Academy  adopted  a  report  from  the 
Trustees  of  the  Barnard  Medal  recommending 
that  the  medal  be  awarded  to  Wilhelm  Conrad 
Rontgen  for  his  discovery  of  the  X-rays.  This 
medal  is  awarded  at  the  close  of  every  quin- 
quennial period  to  such  person  as  shall,  within 
the  five  years  next  preceding,  have  made  such 
discovery  in  physical  or  astronomical  science, 
or  made  such  novel  application  of  science  to  pur- 
poses beneficial  to  the  human  race,  as,  in  the 
judgment  of  the  National  Academy  of  Sciences 
of  the  United  States,  shall  be  esteemed  most 
worthy  of  such  honor. 

Mr.  Agassiz  offered  to  give  to  the  Academy 
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the  sum  of  $5000  to  be  a  part  of  a  contribution 
to  a  building  fund  to  erect  a  building  for  the 
use  of  the  Washington  Academy  of  Sciences  and 
the  local  or  affiliated  societies,  on  condition  that 
the  land  needed  for  such  a  building  be  given  by 
the  Government  or  obtained  from  other  sources, 
and  furthermore,  that  the  sum  of  $100,000  at 
least  be  raised  for  that  purpose,  and  that  the 
National  Academy  of  Sciences  have  such  priv- 
ileges granted  as  they  may  need. 

Mr.  Agassiz  also  offered  to  give  $1000  towards 
a  general  fund  for  the  National  Academy  of 
Sciences,  provided  that  $20,000  be  raised  for 
that  purpose.  Mr.  Theo.  Gill  offered  to  donate 
$500  to  the  general  fund.  These  off*ers  were 
accepted  by  the  Academy,  and  committees  will 
in  due  time  be  appointed  to  obtain  subscriptions 
to  these  funds. 

The  following  papers  were  read  in  the  scien- 
tific session : 

I.  *  The  Anatomy  of  NauiUus  pompilius ';  L.  E. 
Griffin.    (Introdaoedby  W.  K.  BaooKS.) 

XL  ^  West  Indian  Madreporarian  Polyps ' :  J.  E. 
DuBBDEN.     (Introdnoed  by  W.  K.  Bbooks.  ) 

III.  *  On  the  Use  of  Electrio  Motors,  of  the  Shnnt 
Type,  for  Solving  Linear  Differential  Equations  of 
any  Order  with  Variable  Coeffioients ' :  Reqtn ald  A. 
Fessenden.    (Introdnoed  by  Cleveland  Abbe.  ) 

IV.  'On  the  Prediction  of  the  Physical  Properties  of 
the  Pnre  Metals':  Reginald  A.  Fessenden.  (In- 
troduced by  Cleveland  Abbe.  ) 

V.  '  A  Partial  Explanation  of  some  of  the  Princi- 
pal Ocean  Tides  ^  Rollin  A.  Harris.  (By  per- 
mission of  H.  S.  Prttchett.  Introduced  by  Cleve- 
land Abbe.) 

VI.  'Secondary  Enrichment  of  Sulphides  in  Ore 
Deposits':  S.  F.  Emmons. 

VII.  *  Tlie  Cruise  of  the  U.  S.  Fish  Commission 
Steamer  Albatrass  in  South  Seas,  August,  1899,  to 
March,  1900 ' :  A.  Agassiz. 

VIII.  *0n  the  Zioogeographioal  Relationships  of 
Africa ' :  Theodore  Gill. 

IX.  '  Report  of  the  Watson  Trustees  on  the  Award 
of  the  Watson  Medal  to  David  GilP :  SiMON  Newcomb. 

X.  *  A  Human  Bone  from  the  Glacial  Deposit  at 
Trenton,  N.  J.':  F.  W.  Putnam. 

NEW  YORK   ACADEMY  OF  SCIENCES. 
SECTION  OF  ASTRONOMY,    PHYSICS   AND 

CHEMISTRY. 

A  MEETING  of  the  Section  was  held  on  Mon- 
day evening,  April  2nd.     Professor  William 


Hallock,  of  Columbia  University,  discussed  the 
overtones  of  a  tuning  fork.  The  first  regalar 
overtone  of  a  tuning  fork  is  about  two  and  a 
half  octaves  above  the  fundamental,  but  Lord 
Rayleigh  pointed  out  that  when  the  amplitude 
of  the  vibration  became  so  great  that  the  restor- 
ing force  was  no  longer  proportional  to  the  dis- 
placement, the  octave  appeared,  as  indicated 
by  theory.  Lord  Rayleigh  recognized  the 
presence  of  the  octave  with  his  ear,  and  by  the 
use  of  a  resonator.  Professor  Hallock  obtained 
direct  evidence  of  this  effect  by  means  of  a 
photograph  of  a  manometric  flame,  the  capsule 
of  which  was  resting  against  the  prong  of  the 
fork. 

In  a  paper  on  '  Specific  Gravity  Weighings,' 
Professor  Hallock  spoke  of  a  number  of  points 
in  which  the  ordinary  operations  can  be  im- 
proved. It  is  very  convenient  to  use  the  prin- 
ciple of  the  Jolly  balance,  in  which  there  is  a 
pan  always  immersed,  to  hold  the  body  when 
weighing  it  in  water.  The  efioct  of  capillarity 
on  the  supporting  wire,  which  at  best  lessens 
the  sensibility  of  the  balance,  can  be  avoided 
by  sending  a  series  of  little  waves  across  the 
surface  of  the  water  while  weighing.  To  get 
rid  of  bubbles  in  little  corners  of  irregular 
bodies,  these  bodies  may  be  held  under  the  tap 
at  the  sink  and  moistened  with  water  before 
immersion,  or  still  better,  they  may  be  moist- 
ened with  alcohol  and  then  with  water  before 
immersion. 

Professor  M.  I.  Pupin  of  Columbia  Univer- 
sity, described  a  new  faradmeter  which  he  had 
devised,  an  instrument  for  measuring  the  ca- 
pacity of  a  condenser.  This  instrument  is  es- 
sentially a  Wheatstone's  bridge  using  alternat- 
ing currents,  in  which  one  leg  of  the  bridge 
consists  of  two  resistances  in  series,  and  the 
other  leg  consists  of  two  capacities  in  series, 
one  of  the  two  being  that  of  a  standard  con- 
denser, the  other  being  the  unknown  capacity 
to  be  measured.  In  the  bridge  connecting  the 
two  points,  one  between  the  two  resistances, 
the  other  between  the  two  capacities,  is  a  tele- 
phone. If  the  two  separate  circuits  each  con- 
taining one  of  the  two  capacities,  are  arranged 
so  that  the  capacity  reactance  is  by  far  the 
greatest  part  of  the  impedance  in  that  circuit, 
then  silence  in  the  telephone  will  be  obtained 
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when  the  two  resistances  are  to  each  other  in- 
versely as  the  two  corresponding  capacities. 
The  apparatus  has  been  employed  in  the  Co- 
lumbia University  laboratory  and  gave  com- 
plete satisfaction.  It  is  capable  of  a  tolerably 
high  degree  of  accuracy,  but  its  principal  merit 
is  ita  convenience. 

Professor  J.  K.  Eees  presented  a  paper  by 
Miss  G.  E.  Furness  on  a  '  Catalogue  of  stars 
within  one  degree  of  the  North  Pole,  and  the 
optical  distortion  of  the  Helsingfors  astrophoto- 
graphic  telescope.'  The  paper  gave  the  results 
of  measurements  on  65  stars.  By  taking  stars 
near  the  pole,  the  same  group  of  stars  can  be 
taken  at  different  angles  with  reference  to  the 
object  glass  of  the  telescope.  At  Helsingfors 
the  pole  is  sufBiciently  far  from  the  horizon  to 
avoid  trouble  with  refraction.  From  the  meas- 
urements the  distortion  of  the  Helsingfors  lens 
was  found  to  be  not  appreciable. 

Wm.  S.  Day, 
Secretary. 

TORBEY  BOTANICAL  CLUB. 

At  the  meeting  of  the  Club  on  February  28th 
the  first  subject  on  the  scientific  program  was 
a  'Note  on  Apeiba,'  by  Dr.  D.  T.  MacDougal, 
who  showed  specimens  of  leafy  branches  of  this 
Tiliaceous  tree,  exhibiting  flowers  apparently 
seated  on  the  leaves,  an  accidental  but  fre- 
quently quite  stable  position,  due  to  abundant 
blossoms  dropping  from  above,  piercing  the 
lower  leaves  and  lodging  there.  Dr.  Mac- 
Dougal witnessed  this  peculiarity  in  trees  culti- 
vated in  Jamaica,  originally  from  British  Guiana. 

Thd  principal  paper  of  the  evening  was  a 
discussion  by  Dr.  N.  L.  Britton  *  On  the  Flow- 
ering Plants  collected  by  Mr.  B.  S.  Williams  in 
the  Yukon  Territory,  1898-1899.'  Dr.  Britton 
ei^hibited  the  plants  collected,  and  by  means  of 
a  sketch  map  of  the  region  he  compared  the 
diverse  floras  of  the  Alaskan  region.  Mr.  Wil- 
liams' collection  contains  several  new  species 
and  several  others  which  are  new  to  North 
America.  The  Ferns,  Lycopodia,  etc.,  of  Mr. 
Williams'  collection  were  reviewed  by  Dr.  Un- 
derwood and  Professor  Lloyd.  They  include 
such  widespread  forms  as  Cyatopteria  fragilu^ 
Folypodium  vtdgare,  Selaginella  rupestriSy  and 
species  of  Equiaetum  and  of  Lycopodium^  includ- 


ing L,  annotinum,  and  L.  Selago.  The  Conifers 
include  Tauga  Mertenaiana.  Dr.  Britton  is  still 
engaged  on  a  study  of  the  similarly  abundant 
Sedges,  with  several  peculiar  forms.  Ckirex 
veaicaria  is  there  cut  for  hay.  EHopTwrum  vagi- 
natum  and  E.  polyatachyon  grow  there  also.  The 
eight  orchids  were  worked  over  by  Dr.  Bydberg. 

The  Birches  are  interesting,  one  of  them  new 
to  North  America.  Another  new  birch  has  just 
been  described  from  the  Alaskan  coast,  but  this 
is  wholly  different.  Two  Polygonum  species 
occur,  P.  vivipamm^  and  another  peculiar  to 
Alaska.  Roaa  adcularia  occurs  there,  and  one 
violet,  V.  Macloakiei,  The  Buff*aloberry,  SJiep- 
kerdia,  is  there  a  shrub ;  Comtia  Canadensia,  C. 
atoUmifera^  Empetrum  nigrum^  etc.,  are  present. 
Only  three  Umbelliferse  were  collected.  An 
important  part  of  the  flora  is  formed  by  the 
Heath  family,  about  20  species,  Dodecaikeon  is 
there,  Primula  SUnrica^  a  (TtZta,  two  species  of 
Polemfmium^  a  new  Mertenaia;  only  one  Labiate; 
Oentiana  propinqua;  Menyantkea  trifoliata;  Flan- 
tago  ariatata ;  Oalium  borecUe;  Linnaa  borealia  ; 
Viburnum  paucifkrum;  a  new  Valerian,  etc.  On 
the  whole  the  flora  is  not  so  fully  Arctic  as  we 
might  have  expected  from  the  latitude. 

Mr.  B.  S.  Williams,  the  collector  of  these 
specimens,  said  there  were  few  shrubs  there  ex- 
cept willows  ;  for  miles  all  is  covered  by  spruce 
15  to  20  feet  high  and  not  over  two  or  three 
inches  in  diameter.  A  detailed  discussion  of 
the  Forest-conditions  of  the  Klondike  will  be 
furnished  by  Mr.  Williams  to  an  early  number 
of  the  Journal  of  the  New  York  Botanical  Garden. 
Mr.  G.  N.  Nash  said  there  were  86  species  of 
Grasses,  7  new,  and  some  others  new  to  North 
America,  as  Calamagroatia  Lapponica  and  Fea- 
tuca  altaica.  Professor  Lloyd  spoke  of  the  in- 
teresting forms  of  Lycopodium  complanatum.  One 
in  Montana  and  Idaho  is  irregular  in  habit,  and 
has  one  spike  on  a  peduncle.  The  Klondike 
specimens  seem  to  be  the  Arctic  condition  of 
this  Montana  form  and  so  agree  with  others 
from  Labrador.         Edwabd  S.  Bubgess, 

Secretary. 

SCIENCE  club  of  THE  UNIVERSITY  OF 

WISCONSIN. 

The  March  meeting  of  the  Science  Club  of 
the  University  of  Wisconsin  was  a  memorial 
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session  in  honor  of  the  late  John  Eugene 
Davies,  a  charter  member  of  the  Club  and  for 
more  than  thirty  years  a  professor  in  physics  in 
the  University.  From  1877  to  1890  Mr.  Davies 
was  in  charge  of  the  Wisconsin  work  of  the 
United  States  Coast  and  Geodetic  Survey.  The 
base  line  of  three  miles  which  he  measured, 
and  upon  which  the  triangulation  system  of  the 
southern  part  of  the  State  is  based,  has  stood 
as  a  model  of  accuracy.  Addresses  were  made 
by  J.  B.  Parkinson,  who  gave  a  biographical 
sketch  of  Mr.  Davies ;  by  B.  W.  Snow,  who 
spoke  of  physics  in  the  University  previous  to 
1891 ;  by  W.  W.  Daniells,  who  spoke  of  the 
sciences  in  the  early  days ;  by  L.  S.  Smith, 
who  discussed  the  work  on  the  Coast  and  Geo- 
detic Survey,  and  by  A.  S.  Flint,  whose  subject 
was  Dr.  Davies'  connection  with  the  Wash- 
burn Observatory.  At  the  close  of  the  meet- 
ing the  following  resolution  was  unanimously 
adopted  by  a  rising  vote : 

"In  the  death  of  Prof easor  Davies  the  University 
has  lost  another  of  those  teachers  whose  devoted  ser- 
vices in  the  years  following  its  reorganization  were 
the  foundation  of  its  present  prosperity.  In  the 
earlier  years  of  his  professorship  he  was  obliged  to 
teaoh  many  subjects  and  only  to  elementary  classes. 
Tet  in  the  distraction  of  these  multifiirions  tasks, 
Imposed  by  the  neoessities  of  a  straggling  institntion, 
his  love  for  the  higher  ranges  of  scholarship  in  his 
own  department  remained  clear  and  strong.  Throngh- 
ont  a  professorship  of  more  than  thirty  years  he  wel- 
comed with  eager  interest  every  advance  in  mathe- 
matical physios  and  was  in  fall  appreoiative  sympathy 
with  the  development  of  that  science,  even  in  its 
remoter  aspects.  He  loved  his  sdeooe  for  its  own 
sake  and  was  sucoesBfal  in  imparting  to  his  chosen 
stadentB  his  own  interest  and  pleasure  in  its  por- 
saits.  His  kindly  and  serene  personalis  endeared 
him  to  his  assooiates,  whether  in  the  faoalty  or  among 
the  students.  They  desire  by  this  minute  to  record 
their  feelings  of  the  loss  in  his  death,  both  to  them- 
selves and  to  the  University  in  whose  service  he 
spent  his  life." 

A  BEGULAB  meeting  of  the  Club  held  March 
22d,  was  devoted  to  a  symposium  on  the  micro- 
scope and  its  use  in  the  various  departments  of 
science.  The  following  program  was  presented  : 
Construction  of  the  compound  microscope  and  its 
use  in  physics,  B.  W.  Snow  ;  its  use  in  general 
biology,  E.  A.  Birge ;  in  cytology,  R.  A.  Har- 


per ;  in  bacteriology,  H.  L.  Russell ;  in  chemis- 
try, S.  M.  Babcock;  in  petrology,  Wm.  H. 
Hobbs;  and  in  engineering,  J.  G.  D.  Mack. 
An  exhibition  of  the  different  types  of  instru- 
ment and  of  accessory  apparatus  served  to  il- 
lustrate the  BubjectB  presented. 

William  H.  Hobbs. 

chemical  80cibtt  of  wabhikotok. 

The  116th  regular  meeting  was  held  Thurs- 
day, February  8,  1900. 
The  following  program  was  presented  : 

J.  K.  Haywood — '  The  Adulteration  of  the  Arsen- 
ical Insecticides.' 

G.  A.  Grampton  and  F.  D.  Simmons  ^' Unoom- 
ponnded  Chemicals  under  the  War  Revenue  Act' 
(with  exhibition  of  specimens). 

Wirt  TAsBin— ^  The  Relation  of  the  Ghemioal  So- 
ciety to  the  Municipality.' 

F.  E.  Gameron — 'The  Genesis  of  Hardpan.' 

The  117th  regular  meeting  was  held  Thurs- 
day, March  8,  1900. 

The  program  was  devoted  to  a  symposium  on 
Iron  and  Steel,  as  follows  : 

Iron — The  raw  material ;  chemistry  of  iron-ore 
smelting,  cast  iron,  properties  of  iron. 

Steel — The  raw  materials,  converting  methods,  the 
mill,  castings,  forgings  and  plates,  special  steels. 

The  participants  were  Messrs.  Dewey  and 

Tassin. 

William  H.  Krug, 

Secretary, 

THE  philosophical  SOCIETY  OF  WABHIKOTON. 

At  the  616th  meeting  of  the  Society  held 
March  81st  at  the  Ck>smos  Club,  Mr.  Marcus 
Baker  read  an  obituary  notice  of  Samuel  Shel- 
labarger.  Mr.  H.  S.  Davis,  by  invitation,  de- 
scribed the  present  <  State  of  Progress  on  the 
New  Reduction  of  Piazzi's  Observations.' 
This  paper  appeared  in  the  issue  of  Scibncb 
for  April  18th.  Mr.  Alexander  Maofarlane's 
paper  on  ^Vector  Differentiation'  was  sum- 
marized and  presented  by  Mr.  Radelfinger,  and 
finally  Mr.  Wead  discussed  the  discontinuity  in 
functions  arising  from  an  infinite  exponent, 
and  the  use  of  such  discontinuous  functions 
to  limit  the  range  of  a  given  equation  :  «.  ^.,  to 
the  surface  within  a  circle  and  outside  a  square; 
to  the  black  squares  of  a  checkerboard  ;  to  the 
surface  of  a  parallelopipedon,  etc.     The  title 
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of  the  paper  was  '  On  certain  Discontinuous  and 
Indeterminate  Functions.' 

E.  D.  Preston. 

Secretary, 

DISCUSSION  AND  COBBESPONDENCE, 

BEQTTBST  FOR  CO-OPERATION  IN  WORK  ON  THE 

COMINO  SOLAR  ECLIPSE,  ETC. 

There  is  a  very  singular  phenomenon  ob- 
served during  the  moments  immediately  preced- 
ing and  following  total  solar  eclipses,  that  has, 
up  to  the  present  time  never  been  satisfactorily 
explained  so  far  as  I  know.  Just  before  totality, 
usually  about  a  minute  before,  alternate  bright 
and  dark  bands  are  observed  sweeping  across 
the  country.  These  have  been  called  shadow 
bands  by  some  observers,  and  diffraction  bands 
by  others.  They  can  be  observed  to  the  best 
advantage  by  laying  a  large  piece  of  white  cloth 
on  the  ground. 

In  some  eclipse  reports  they  are  styled  *■  Dif- 
fraction bands  bordering  the  moon's  shadow.' 
Fringes  bordering  a  shadow  should,  however, 
move  with  the  speed  of  the  shadow.  Observa- 
tions show  that  the  dark  bands  move  quite 
slowly,  from  ten  to  twenty  feet  per  second, 
while  the  shadow  of  the  moon  rushes  across 
the  country  at  cannon  ball  speed.  Moreover, 
they  move  in  one  direction  before  the  eclipse, 
and  in  the  opposite  direction  afler.  The  only 
half  way  plausible  explanation  that  I  have  ever 
heard  offered  for  the  shadow  bands  is  that 
they  may  be  due  to  strisB  in  the  atmosphere. 
This  would  bring  them  under  the  head  of  the 
scintillation  phenomena  treated  of  somewhat 
extensively  in  advanced  works  on  optics,  but  I 
am  unable  to  see  how  any  such  regular  and 
symmetrical  distribution  of  light  and  shade  can 
result  in  this  way.  That  the  distance  between 
the  bands  varies  on  different  occasions  lends 
some  plausibility  to  this  explanation,  but  it  is 
not  impossible  that  the  width  of  the  bands  is  a 
ftinction  of  the  location  of  the  point  of  observa- 
tion, that  is  to  say  of  its  distance  from  the 
center  of  the  eclipse  track.  This  can  only  be 
determined  by  numerous  and  extensive  observa- 
tions covering  a  wide  tract  of  country,  and  it  is 
to  secure  as  many  data  as  possible  on  this  sub- 
ject that  I  desire  to  secure  the  co-operation  of 
all  who  are  interested  in  the  subject.     Observa- 


tions just  outside  of  and  just  within  the  track 
of  totality  will  be  of  especial  interest.  The 
observations  can  be  made  without  any  appara- 
tus,  and  as  the  bands  are  not  visible  during 
totality,  their  observation  will  not  inconvenience 
any  who  are  more  interested  in  the  spectacular 
than  in  the  scientific  side.  At  the  end  of  this 
article  I  shall  outline  as  clearly  as  possible  just 
how  the  observations  should  be  made,  and 
what  data  recorded.  It  has  occurred  to  me 
that  the  stroboscopic  disc  may  be  of  use  in  de- 
termining the  cause  of  the  bands.  If  a  source 
of  light  produces  in  any  way,  moving  bands  of 
light  and  shade,  it  is  obvious  that  if  the  eye  be 
directed  towards  the  source,  it  will  receive 
more  light  from  the  source  while  a  bright  band 
sweeps  across  it,  than  during  the  transit  of  a 
dark  band.  If  the  alterations  are  not  too 
rapid  a  fluctuation  in  the  brilliancy  of  the 
source  should  be  ol>served. 

As  a  matter  of  fact,  citing  a  special  case,  the 
bands  are  about  three  inches  wide,  and  move 
with  a  velocity  of  about  ten  feet  per  second. 
This  means  that  forty  bands  cross  the  eye  every 
second,  too  many  to  cause  any  flickering  effect. 
By  means  of  a  stroboscopic  disc,  which  is  merely 
a  circle  of  cardboard  with  equidistant  radial 
slits  arranged  to  be  rotated  at  varying  speeds, 
it  is  possible  to  keep  the  eye  in  a  dark  or  light 
band  as  long  as  we  choose. 

Suppose  we  are  looking  at  the  source  of  light 
through  the  slits  of  the  revolving  disc,  and  sup- 
pose that  the  speed  of  rotation  is  such  that  the 
slits  cross  the  eye  at  the  same  rate  that  the  dark 
and  light  bands  do.  This  is  practically  keeping 
the  eye  continually  in  a  dark  or  light  band.  If 
the  rotation  is  a  little  faster  or  a  little  slower, 
the  slits  will  alternately  get  into,  and  out  of 
step  with  the  bands,  and  the  eye  will  be  in  a 
bright  band  one  moment,  and  in  a  dark  one  the 
next.  In  this  way  we  may  make  the  speed  of 
the  fluctuations  as  slow  as  we  please,  and  if  we 
look  at  the  sun's  crescent  through  such  a  device 
we  may  possibly  detect  a  flickering  in  what- 
ever part  of  the  source  of  light  is  operative  in 
producing  the  bands.  The  disc  should  be  about 
a  foot  in  diameter  with  about  eight  slits  in  it, 
distributed  uniformly.  I  should  advise  that 
three  or  four  concentric  rings  of  slits  of  different 
width  be  made,  the  eye  being  moved  from  one 
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to  another.  In  this  way  the  apparent  brilliancy 
of  the  sun  can  be  varied  at  will,  which  would 
increase  the  chances  of  detecting  the  flickering 
if  it  existed.  The  location  of  the  flickering  is 
to  be  carefully  noted,  that  is,  whether  it  is  of  a 
portion,  or  the  whole  of  the  crescent,  or  whether 
it  is  in  the  air  close  to  the  edge  of  the  sun's 
limb.  The  disc  can  be  rotated  by  hand  by 
means  of  a  whirling  table,  to  be  found  in  every 
physical  laboratory.  This  simple  arrangement 
will,  I  think,  be  found  more  satisfactory  than 
a  more  complicated  rotator,  as  the  speed  is 
more  immediately  under  one's  control. 

I  am  planning  to  use  such  an  arrangement 
myself,  and  hope  that  some  of  the  other  eclipse 
parties  can  arrange  for  the  simple  experiment 
also.  The  speed  and  width  of  the  bands  could 
also  be  determined  by  means  of  the  stroboscope. 
If  we  receive  the  bands  on  a  white  cloth  on 
which  a  scale  is  marked,  and  view  them  through 
the  revolving  disc,  by  carefully  adjusting  the 
speed  of  rotation,  it  is  obvious  that  the  bands 
can  be  made  to  appear  stationary.  Their  width 
can  then  be  accurately  determined  by  counting 
the  number  \n  a  given  distance,  and  the  speed 
with  which  they  move  calculated,  if  the  speed 
of  the  disc  at  the  moment  is  recorded.  In 
this  way  any  change  in  width  could  be  meas- 
ured. 

While  these  observations  can  only  be  made 
by  persons  who  have  had  some  training  in  work 
of  this  nature,  valuable  data  may  be  secured  by 
any  who  are  fortunate  enough  to  live  within  the 
eclipse  belt.  I  desire  to  secure,  if  possible,  a 
complete  record  of  the  appearance  of  the  bands 
over  the  entire  country,  together  with  state- 
ments regarding  the  direction  of  the  wind,  con- 
dition of  the  air,  etc.  The  bands  can  be  best 
observed  by  spreading  a  sheet  or  other  large 
white  cloth  on  the  ground.  As  soon  as  the 
moving  shadows  appear,  which  will  probably 
be  about  a  minute  before  totality,  lay  a  lath 
on  the  sheet  parallel  to  the  shadows,  with  as 
great  accuracy  as  possible.  Then  try  to  esti- 
mate the  width  of  the  bands,  and  the  velocity 
with  which  they  are  moving,  also  the  direction 
in  which  they  are  going,  that  is  whether  from 
east  to  west  or  west  to  east.  The  width  of  the 
bands  can  be  best  determined,  I  imagine  (I 
have  never  seen  them ),  by  estimating  the  width 


of  a  group,  say  five  or  six,  or  as  wide  a  banch 
as  the  eye  can  grasp  and  follow  with  certainty 
as  to  the  number  of  dark  bands  in  it.  A  scale 
for  reference,  preferably  a  white  board  with  feet 
and  half -feet  marked  with  strong  black  lineSy 
will  be  of  assistance.  It  should  be  laid  perpen- 
dicular to  the  shadows,  that  is  at  right  ang^les  to 
the  lath.  The  speed  can  be  estimated  by  trying 
to  keep  up  with  the  moving  shadows,  and  may 
be  recorded  as  slow  walk,  &st  walk,  slow  run, 
etc.  Those  who  are  accustomed  to  coanting 
quarter  seconds,  can  probably  make  a  fair  esti- 
mate of  the  speed  by  noting  the  time  of  trannt 
of  a  band  across  the  sheet.  The  shadows  will 
disappear  at  the  moment  of  totality,  bat  will 
reappear  again  as  soon  as  the  sun's  edge  emerges 
from  behind  the  moon.  A  second  lath  shonld 
be  laid  on  the  sheet,  parallel  to  the  bands  un- 
less their  direction  is  the  same,  and  the  same 
observations  repeated,  noting  whether  the  direc- 
tion of  motion  is  reversed.  After  the  eclipse  is 
over,  determine  the  direction  of  the  two  laths 
as  accurately  as  possible  with  the  compass,  and 
measure  the  angle  between  them.  Note  the  di- 
rection of  the  wind  before  and  after  the  eclipse^ 
and  record  the  general  atmospheric  condi- 
tions. 
Tabulate  the  data  as  follows : 

Befobb  Totautt. 

1.  Direotion  of  the  bands. 

2.  Width  of  bands.  (  Give  all  data,  that  is,  num- 
ber of  dark  bands  in  given  width  of  the  qrstem.) 

3.  Estimated  speed.    State  how  estimated. 

4.  Direotion  of  motion.  Whether  from  east  to  west, 
or  west  to  east. 

5.  Geneial  appearance.  Whether  sharp  or  hazy, 
whether  contrast  between  light  and  shadow  is  con- 
siderable. If  possible  estimate  relatiye  intensity  of 
illmnination  in  dark  and  light  areas. 

6.  Direotion  of  wind.  Temperature  and  general 
atmospheric  oonditions. 

Aftbb  Totality. 

Bepetition  of  the  above. 

Actual  angle  between  the  laths. 

General  remarks,  and  location  of  point  of  observa- 
tion. 

Reports  should  be  sent  to  Professor  B.  W. 
Wood,  Physical  Laboratory  of  the  University  of 
Wisconsin,  Madison,  Wis. 

R.  W.  Wood. 
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A   STATEMENT    REOABDING  THE  SITUATION  AT 
THE   TTNIVBBSITY  OP  CINCINNATI. 

To  THE  Editor  op  Science: — Letters  re- 
ceived by  the  writer  from  professional  friends 
in  yarious  parts  of  the  coantry  indicate  more 
than  a  passing  interest  in  the  university  crisis 
at  Cincinnati.  The  reason  is  not  far  to  seek. 
The  measure  which  has  been  here  enacted 
shows  that  it  is  possible  in  the  United  States  of 
America  for  nearly  an  entire  college  faculty  to 
be  summarily  discharged  without  specific  rea- 
son and  without  a  hearing.  This  fact  gives  to 
a  local  trouble  an  aspect  of  national  concern. 
The  security  of  the  tenure  of  office  of  every 
professor  in  the  country  is  responsive  to  such  a 
shock. 

One  is  naturally  inclined  to  shield  from  pub- 
licity a  purely  family  trouble,  but  the  common 
interest  in  the  present  case  leads  me  to  submit 
for  the  readers  of  Science  a  brief  statement 
that  may  be  of  service  to  all  who  desire  to  find 
correct  answers  to  several  pertinent  ques- 
tions. 

What  is  the  explanation  of  this  revolutionary 
procedure?  Does  the  difficulty  center  in  the 
Board  of  Directors,  in  the  Faculty,  or  in  the 
President  ?  As  one  who  has  just  resigned  from 
the  Faculty,  after  a  term  of  service  cover- 
ing nearly  seventeen  years,  I  may  seem  in  a 
measure  disqualified  to  make  an  ex  parte  state- 
ment, but  the  demand  is  for  facts  rather  than 
argumentation,  and  the  main  facts  are  best 
known  to  the  Faculty. 

A  comprehensive  view  of  the  situation  must 
embrace  the  Board,  the  Faculty  and  the  Pres- 
ident. I  restrict  my  attention  to  the  most 
salient  features  of  these  three  phases  of  the 
main  question. 

The  conditions  as  to  each  are  somewhat  ex- 
ceptional. The  Board  of  Directors  consists, 
normally,  of  nineteen  members,  including,  ex 
officio,  the  mayor  of  the  city.  They  are  nom- 
inated by  the  judges  of  the  Superior  Court.  The 
term  of  office  is  six  years.  The  members  are 
generally  men  of  considerable  professional  or 
business  experience,  but  frequently  without 
college  training,  or  knowledge  of  university 
management. 

The  varied  business  of  the  Board  is  subdi- 
vided and   referred  to  special  committees,  in- 


cluding a  committee  on  finance,  a  committee 
on  law,  a  committee  on  buildings,  a  committee 
on  academic  department,  etc.  While  the  final 
authority  rests  with  the  Board,  the  voice  of 
each  committee  is  practically  decisive  in  its  de- 
partment. The  members  have  seemed  disposed 
to  limit  the  expenditure  of  time  and  thought  to 
the  special  duties  assigned  to  them.  The  majority 
of  them  are  seldom  seen  at  the  University  even 
on  great  public  occasions  like  commencement. 

The  educational  horizon  of  members  of  the 
Board  may  be  discerned  from  the  following  cir- 
cumstance. The  special  committee  in  closest 
touch  with  the  President  met  with  a  committee 
of  citizens  in  order  to  confer  concerning  the 
present  difficulty.  The  argument  was  advanced 
that  the  Board  was  acting  strictly  within  its 
rights  in  the  matter,  inasmuch  as  it  was  simply 
a  question  of  discharging  and  hiring  employees. 
The  changes  contemplated  were  desirable,  even 
from  a  business  standpoint,  since  as  good,  or 
better  men  could  be  secured  for  less  money. 

During  the  twenty-five  years  which  have 
elapsed  since  the  organization  of  the  university, 
the  institution  has  been  without  a  president. 

The  Dean  of  the  Faculty  has  been  charged 
with  administrative  functions  and  the  deanship 
has  been  at  times  a  rotary  office.  On  several 
occasions  a  difference  of  judgment  arose  be- 
tween the  Faculty  and  members  of  the  Board 
as  to  the  internal  administration.  The  Faculty 
took  a  positive  stand,  incurring  thereby  the 
displeasure  of  members  of  the  Board.  The 
depth  and  implacability  of  this  feeling  were 
never  realized  by  the  Faculty  until  the  recent 
publication  of  a  lengthy  statement,  drawn  up  by 
a  special  committee  of  the  Board,  in  defense  of 
their  present  course. 

Again,  the  Faculty  has  received  censure  in 
not  having  been  able  always  to  act  as  one  man 
in  the  government  of  the  student  body. 

The  reportorial  mind  has  been  quick  to  at- 
tribute any  diffiarences  of  opinion  to  personal 
ambitions  and  jealousies.  I  do  not  doubt  the 
sincerity  of  members  of  the  Board  in  asserting 
that  many  members  of  the  Faculty  strove  to 
secure  the  deanship  as  a  possible  stepping-stone 
to  the  vacant  presidency.  This  view  is  so  far 
from  the  actual  truth,  however,  as  to  be  even 
grotesque.   The  deanship  has  long  been  a  th  ank- 
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less  and  most  undesirable  office.  One  member  of 
the  Faculty  who  held  the  office  for  several  years, 
accepted  it  reluctantly  after  much  persuasion^ 

The  several  difficulties  above  referred  to  were 
never  of  such  moment  as  to  interefere  seriously 
with  the  steady  development  of  the  institution  ; 
the  number  of  students  increased  continuously, 
a  high  standard  was  always  maintained,  and 
the  good  will  of  the  community  was  manifested 
by  benefactions  of  increasing  frequency  and 
magnitude.  Never  were  such  evidences  of  pub- 
lic appreciation  so  marked,  as  in  the  year  end- 
ing with  June,  1899,  at  which  time  the  new 
president  was  elected. 

The  Faculty  had  long  desired  the  guidance 
of  a  wise  presideo-t,  and  to  President  Ayers  the 
members  at  once  extended  the  assurance  of 
(heir  cordial  co-operation  and  support.  This 
attitude  was  not  reciprocated. 

From  the  published  statement  of  the  special 
committee  of  the  Board,  we  infer  that  the  presi- 
dent had  been  fully  imbued  with  the  ideas  of 
members  of  the  Board  who  were  opposed  to  the 
Faculty.  He  had  a^ed  and  received  almost  ab- 
solute power.  How  he  has  used  this  power  is 
known.  He  was  made  the  sole  channel  of  com- 
munication between  the  Faculty  and  the  Board, 
and  he  has  made  himself  the  judge  as  to  what 
communications  should  reach  the  Board.  In 
more  than  one  instance  he  has  withheld  from 
the  Board  orderly  communications  addressed  to 
it,  and  duly  entrusted  to  him  for  transmission. 

The  summary  dismissal  of  the  Faculty,  in  the 
face  of  excellent  work  accomplished  and  re- 
corded year  after  year,  raised  a  storm  of  public 
indignation.  A  committee  of  prominent  citizens, 
numbering  over  twenty-five  was  organized  and 
a  subcommittee  was  then  appointed  to  make  a 
thorough  investigation  and  report.  This  com- 
mittee was  hard  at  work  for  several  weeks. 

It  is  in  evidence  that  in  October,  soon  after 
the  opening  of  the  term,  the  President  gave  a 
dinner  at  his  house  to  the  members  of  the  Board, 
and  that  on  this  occasion  he  asked  and  received 
pledges  of  support  in  whatever  he  might  recom- 
mend in  the  way  of  changes  in  the  Faculty. 

Whatever  may  have  been  the  advice  given  to 
the  President,  he  seems  to  have  surpassed  all 
expectations.  Members  of  the  Board  have  ex- 
pressed surprise  and  dissatisfaction,  but  under 


the  circumstances  they  felt  under  obligation  to 
support  the  new  administration. 

In  conclusion,  I  refer,  for  the  benefit  of  all 
who  desire  detailed  information,  to  the  '  Final 
Report  of  the  Citizens'  Committee  on  University 
AfiPairs '  which  will  soon  be  issued  in  pamphlet 
form.     A  synopsis  of  the  pamphlet  is  as  follows : 

1.  Unauspioions  opening  of  the  ooUege  year. 

2.  Abrupt  and  sweeping  demand  for  resigiistioiii- 

3.  Emphatic  protest  and  peremptory  restgoatimi  of 
Prafe8W>r  Myeisinan  open  letter. 

4.  Pablio  opinion  finds  expression  in  the  organia- 
tion  of  a  citizens'  committee  whioh  forms  a  saboom- 
mittee  for  investigation. 

5.  Report  of  saboommittee  to  the  general  commit- 
tee of  citizens.  Maoh  light  thrown  on  the  sitoatioiL 
The  Faculty  vindicated  and  President  Ayers  anaigned. 
The  saboommittee  instraoted  to  appear  in  behalf  of 
the  Faculty  at  the  next  meeting  of  the  Board. 

6.  Pleas  for  Jnstiee  before  the  Board  of  Diieoton. 
A  pnblio  hearing  of  the  Faculty  reqnested.  A  peti- 
tion of  the  Faculty  for  an  open  investigation  retarned 
to  the  writers  by  reason  of  an  alleged  informality. 
Special  committee  of  the  Board  appointed  to  draw  v^ 
a  reply  to  the  citizens'  committee  and  report  at  a 
special  meeting.    The  minority  denied  representatioD. 

7.  The  special  committee  of  the  Board  makes  aa 
elaborate  report.  Indisoriminato  accusations.  Gen- 
eral defense  of  the  Board  and  of  the  President.  The 
request  of  citizens  refused.    A  hearing  not  gnnted. 

8.  Resignation  of  Prt^easor  French.  The  report 
accompanying  the  resignation  net  presented  by  the 
President,  althoogh  addressed  to  the  Board  of  Diieo- 
tors.  The  Board  declines  to  hear  the  report  when  a 
demand  therefor  is  made  by  one  of  its  memberB. 

9.  Remarkable  admissions  by  President  Ayers. 

10.  The  report  of  Professor  French. 

11.  Review  of  the  Board's  defense. 

Any  one  may  obtain  a  copy  of  this  pamphkt 
by  addressing  W.  N.  Hobart,  243  East  Pearl 
street,  Cincinnati,  Ohio. 

All  official  statements  and  reports,  pertinent 
to  both  sides  of  the  question,  are  given  in  full 

Thomas  French,  J&. 

Cincinnati,  April  10,  1900. 

INFORMATION  WANTED. 

The  psychophysiology  of  ansestfaesia  is  a 
productive  subject  greatly  in  need  of  adequate 
investigation  and  discussion.  Both  pure  seienee 
and  practical  surgery  have  doubtless  mnch  to 
gain  from  a  deeper-going  study  of  experiences 
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luider  ether,  chloroform, nitrous  oxide,  etc., than 
has  as  yet  been  made.  Scientific  literature  has 
frequently  contained  accounts  of  isolated  in- 
dividual experiences  reported  most  often  be- 
cause of  their  strangeness.  A  very  large  num- 
ber of  descriptions  of  the  ordinary  experiences 
is  what  is  now  desired,  and  to  this  end  blanks 
liave  been  prepared  on  which  replies  to  certain 
simple  questions  may  be  written.  All  persons, 
and  especially  hospital  surgeons,  officers  of 
medical  societies,  and  instructors  in  medical 
schools,  are  respectfully  requested  to  send  to 
the  undersigned  for  as  many  of  these  blanks  as 
they  care  to  distribute  among  persons  who 
have  been  under  an  anffisthetic.  These  will  be 
gratefully  sent,  and  received  when  filled  out. 

Gbobge  Y.  N.  Deabbobn. 
Physiological  Labobatoby, 
Habvabd  Medical  School, 
Boston,  Maes. 

KOTB  ON  THE   PIGMENTS  OF  THE  COCCID 
CHIONASPIS  FUBFUBA,   FITCH. 

I  HAVE  just  had  occasion  to  examine  some 
specimens  of  CkUmaspis  furfura  sent  me  by  Pro- 
fessor C.  A.  Keffer,  from  Tennessee,  and  in  so 
doing,  I  found  some  pigments  which  may  be  of 
interest  to  others  than  coccidologists.  The  fe- 
male C.  furfura  is  brown-pink,  but  on  being 
placed  in  liquor  potassse  immediately  becomes 
olive-green.  The  addition  of  hydrochloric  acid 
at  once  restores  the  brown-pink  color,  showing 
that  the  two  are  simply  acid  and  alkaline  phases 
of  one  pigment,  the  living  female  having  an 
acid  reaction.  These  two  colors  are  strikingly 
like  those  seen  in  the  feathers  of  certain  birds, 
namely  the  jacana,  and  the  herons  of  the  sub- 
genera Hydranaaaa  and  Butarides;  the  resem- 
blance being  so  close  as  to  suggest  that  the 
maroon  and  green  colors  of  these  birds  are  like- 
wise due  to  two  phases  of  a  pigment  closely 
similar  to  that  of  the  Chionaspia.  The  eggs  of 
C,  furfura^  abundantly  present  in  the  material 
examined,  are  purplish-pink,  with  orange  por- 
tions due  to  an  oil  or  fat.  The  oil  retains  the 
same  brilliant  orange  color  even  after  boiling  in 
caustic  potash,  but  collects  in  globules  varying 
from  6  to  60  fi  diameter.  The  purplish-pink 
pigpoient  is  turned  Prussian-green  by  liquor  po- 
tasses, but  in  a  short  while  this  again  alters  to  a 


clear  indigo  blue.  The  latter  change  is  hastened 
by  boiling.  On  adding  hydrochloric  acid,  the 
blue  becomes  reddish-purple.  The  egg-pig- 
ment is  therefore  similar  to  that  of  the  mother 
insect,  yet  apparently  not  identical. 

T.  D.  A.  COOKBBELL. 

Mbsilla  Pabk,  New  Mexico,  March  31,  1900. 


CURRENT  NOTES  ON  FHYSIOQBAPEY, 

POBTO  BICO. 

B.  T.  Hill  has  prepared  some  '  Notes  on  the 
Forest  Conditions  of  Porto  Bico '  (U.  S.  Dep't 
Agric,  Forestry  Bull.  25),  which  are  pre£eu$ed 
by  a  description  of  the  island's  configuration 
and  by  a  plate  taken  from  a  relief  model.  The 
discontinuous  axial  sierra,  steeper  to  south  than 
north  and  mostly  of  volcanic  rock,  is  of  rug- 
ged aspect,  less  than  3500  feet  in  height.  The 
mountains  do  not  rise  to  a  single  crest  line,  but 
form  a  sea  of  conical  peaks  and  beaded  ridges, 
elaborately  dissected  by  numerous  ravines  and 
valleys  between  knife-edged  i^urs  of  graded 
slope.  Here  habitations  find  no  place  in  the 
narrow  valley  floors  but  occupy  the  mountain 
sides,  where  heavy  rainfall  and  deep-weathered 
tenacious  soil  support  a  luxurious  vegetation  ; 
cofibe  and  tobacco  are  cultivated  to  the  very 
summits.  The  sierra  is  surrounded  by  a  nar- 
row and  broken  '  collar '  of  limestone,  forming 
coastal  hills  of  heights  up  to  500  feet  or  more, 
round  or  dome -like  in  form,  with  few  ravines  ; 
here  the  surface  is  sheeted  with  a  thin  red  ar- 
gillaceous residual  soil.  South  of  the  sierra, 
where  the  climate  is  relatively  dry,  the  hills  are 
mostly  covered  with  thorny  vegetation  or  chap- 
paral.  Longitudinal  valleys  sometimes  sepa- 
rate the  hills  from  the  sierra ;  transverse  val- 
leys divide  the  hills  into  groups  separated  by 
wide  alluvial  floors  which  open  into  triangular 
plains  (filled  estuaries)  occupied  by  sugar  plan- 
tations on  nearing  the  coast.  A  great  part  of 
the  island  has  been  cleared  of  its  original  for- 
est. The  3268  square  miles  of  the  island  con- 
tain 26,650  farms,  which  therefore  average  7.4 
to  the  square  mile  ;  but  much  land  once  culti- 
vated, is  now  ^  ruinate '  from  long  use  without 
fertilizers  or  from  soil- washing. 

The  *  Water  Besources  of  Porto  Bico '  are 
described  by  H.  M.  Wilson  (Water  Supply  and 
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Irrigation  Papers,  TJ.  8.  Geol.  Surv.,  No.  82, 
1899). 

THE  DUNES  OF  GABCONY. 

The  great  belt  of  dunes  that  borders  the 
straight  coast  of  Gascony  is  well  described  by 
B.  Le  Mang  (Deutsch  geog^.  Blatter,  Bremen, 
xxii,  1899,  235-256).  The  dunes  frequently 
rise  40  meters  (one  reaches  89  m.)  over  a  belt  6 
or  8  kil.  wide  and  240  kil.  long.  Near  the  sea 
the  ridges  lie  north  and  south,  parallel  to  the 
shore  ;  further  inland  they  trend  east  and  west, 
parallel  to  the  prevailing  winds.  The  inland 
dunes  have  long  been  forested  and  stationary  ; 
the  shore  dunes  were  until  recently  barren  and 
wandering.  Fields  and  forests  were  buried  and 
villages  were  overwhelmed  by  the  advancing 
sand  ;  the  mouths  of  streams  were  blocked  and 
shifted  ;  lagoons  were  pushed  inland  with  ris- 
ing water  level,  invading  and  drowning  fields 
and  villages.  Now,  after  many  years  of  ex- 
perimental effort  and  nearly  a  century  of  sys- 
tematic work,  the  advancing  dunes  have  been 
arrested.  A  half  artificial  dune  or  dike  runs 
along  the  beach,  with  very  gentle  slope  to  the 
sea ;  here  the  wear  of  winter  storms  must  be 
repaired  during  the  succeeding  summer.  Next 
follows  a  protection  zone,  300  to  1500  met., 
wide,  covered  with  stunted  firs  and  bushes, 
where  the  first  strength  of  the  sea  wind  is  ex- 
pended. Then  comes  the  great  artificial  forest 
of  firs  and  oaks,  under  whose  cover  the  in- 
vasion of  the  dunes  has  entirely  ceased. 

THE  MOBVAN. 

An  area  of  crystalline  rocks,  forming  an  up- 
land known  as  the  Morvan,  a  northern  branch 
of  the  central  plateau  of  France,  was  visited  in 
the  spring  of  1899  by  a  party  under  the  direc- 
tion of  M.  y^lain,  professor  of  physical  geog- 
raphy at  the  Sorbonne;  and  a  report  of  the 
excursion  is  made  by  M.  Martonne,  instructor 
in  geography  in  the  university  of  Bennes  (An- 
nales  de  G^ogr.,  viii,  1899,  405-426,  maps  and 
photos.).  The  mesozoic  strata  that  once  cov- 
ered the  crystallines  of  this  district  more  or  less 
completely  are  now  worn  back  so  that  the  an- 
cient crystalline  floor  is  broadly  revealed  as  a 
plateau,  gently  undulating  where  it  has  longer 
been  exposed  to  erosion,  remarkably  even  where 
recently  uncovered;  the  harder  members  of  the 


overlapping  strata  have  retreated  in  strong 
carpments  that  rim  around  the  crystalline 
on  the  east,  north  and  west,  while  the  less 
sistant  members  are  reduced  to  plains  between 
the  scarped  reliefs.  A  recent  general  elevation 
is  indicated  by  the  narrow  valleys,  frequently 
having  incised  meanders,  by  which  the  uplands 
and  lowlands  are  alike  dissected.  The  origin 
of  the  drainage  is  not  especially  considered  ;  it 
appears  to  be  in  greater  part  the  accordant 
with  the  general  dip  of  the  strata  away  from 
the  Morvan  center,  and  hence  would  be  clasaed 
as  originally  consequent. 

THE  FLAMING. 

Between  the  mountains  of  middle  Germany — 
Harz,  Erzgebirge,  Biesengebirge — on  the  south, 
and  the  Baltic  lowlands  on  the  north  runs  a  belt 
of  low  uplands,  underlain  by  some  inequality  of 
rock-floor  and  built  up  as  a  *  diluvial  plateau ' 
by  the  moraine  of  an  early  glacial  epoch  ; 
now  cut  into  disconnected  parts  by  the  broad 
valleys  of  glacial  rivers.  The  Flaming  is  one 
of  these  uplands,  lying  east  of  Magdeburg  be- 
tween the  Elbe  and  the  Spree.  It  is  recently 
described  by  E.  Schone  (Beitr.  zur  Greogr.  mittL 
Deutschland,  herausg.  von  F.  Ratzel.  Wiss. 
Yeroffentlichungen  Verein  f.  Erdkunde,  Leip- 
zig, iv,  1899,  93-194).  The  softly  rounded 
hills  are  separated  by  ramifying  dry  valleys  or 
^Bummeln'  which  lead  streams  in  wet  weather. 
Faint  terraces  on  the  sloping  valley  sides  are 
ascribed  to  stream  action  during  the  erosion  of 
the  valleys,  although  in  a  photographic  illus- 
tration they  closely  resemble  pasture  paths,  and 
indeed  their  modification  by  sheep  is  noted  in 
the  text.  The  steeper  valleys  on  the  northern 
slope  of  the  Flaming  have  supplied  gravel  for 
the  construction  of  a  number  of  flat  alluvial 
fans  on  the  floor  of  the  bordering  glacial- river 

trough. 

W.  M.  Davis. 


BOTANICAL  NOTES. 
FOSSIL  PLANTS  OF  THE  BLACK  HILLS. 

A  RECENT  paper  in  the  nineteenth  annual 
report  of  the  United  States  Geological  Sur- 
vey, entitled  '  The  Cretaceous  Formation  of  the 
Black  Hills  as  indicated  by  the  Fossil  Plants,' 
by  Lester  F.  Ward,  is  of  more  than  usual  in- 
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terest  to  the  general  botanist,  since  it  is  given 
over  almost  wholly  to  a  discussion  of  the  creta- 
ceous flora  of  the  region.  Much  space  is  given 
to  the  fossil  cycads  which  have  been  found  in 
abundance  in  several  areas  within  the  Black 
Hills.  These  are  all  referred  to  the  genus 
Cycadeaidea,  of  Buckland,  of  which  twenty- two 
species  are  described,  twenty  being  new  to 
science.  The  g^eat  majority  of  these  were 
found  in  the  Minnekahta  region  in  the  southern 
part  of  the  Hills,  the  remainder  occurring  in 
the  Blackhawk  region  on  the  eastern  side.  The 
fossil  forests  receive  considerable  attention  also. 
These  occur  in  the  Minnekahta,  Blackhawk, 
and  Hay  Creek  regions,  the  latter  on  the  north- 
ern side  of  the  Black  Hills.  The  systematic 
I>osition  of  the  trees  here  found  as  fossils,  has 
not  been  determined,  as  the  structure  of  the 
wood  has  been  too  much  obscured  in  the  proc- 
ess of  silicification.  One  specimen  of  fossil 
wood  turned  out  to  be  a  new  species  of  Arau- 
earioxylan.  Other  fossil  plants  from  the  lower 
Cretaceous  enumerated  in  this  paper  are, 
nineteen  species  of  pteridophytes,  twenty-six 
gymnosperms  (in  addition  to  those  already 
mentioned),  four  dicotyledons,  and  six  fruits 
of  uncertain  relationship.  From  the  Dakota 
group  there  are,  one  pteridophyte  and  seven 
dicotyledons.  One  hundred  and  sixteen  plates, 
several  maps  and  a  few  wood  cuts  amply  ^illus- 
trate this  interesting  paper. 

THE  PHYSIOLOGICAL  b6lE  OF  MINERAL 

NXJTRIBNTS. 

An  important  paper  {Bulletin  18)  by  Dr. 
Oscar  Loew  of  the  Division  of  Vegetable  Phys- 
iology and  Pathology  is  devoted  to  the  discus- 
sion of  the  physiological  r61e  of  the  mineral 
nutrients  of  plants.  After  an  introductory 
chapter  the  r61e  of  phosphoric  acid,  iron  com- 
pounds, hydrogen  compounds,  alkali  salts,  and 
calcium  and  magnesium  salts  are  taken  up  in 
succession.  A  full  review  will  appear  later, 
this  note  being  intended  merely  to  call  the  atten- 
tion of  biologists  to  a  paper  which  must  prove 
to  be  of  great  value  to  them. 

THE  FOREST  RESERVES  OF  THE  UNITED 

STATES. 

Henry  Gannett,  geographer  to  the  United 
States  Geological  Survey,  publishes  in  the  nine- 


teenth annual  report  a  collection  of  papers  on 
the  forests  of  the  West,  especially  of  the  forest 
reserves  created  by  executive  order  of  Presi- 
dent Cleveland  about  four  years  ago  (Feb.  22, 
1896).  It  is  a  thick  royal  octavo  volume  of 
400  pages,  illustrated  with  110  plates,  most  of 
which  are  fine  '  half  tones '  from  photographs* 
A  thick  packet  of  maps,  also,  accompanies  the 
volume.  A  study  of  the  illustrations  and  maps, 
alone,  tells  the  tale  of  wanton  waste,  which  has 
been  characteristic  of  our  treatment  of  the  for- 
est covering  of  our  country  from  the  beginning. 
The  lumberman  who  \s  only  anxious  to  get  out 
the  best  trees  with  the  least  expenditure  of 
time  and'  money,  caring  nothing  for  the  future 
of  the  forest,  and  the  careless  '  camper '  who 
leaves  his  fire  for  the  winds  to  spread  through 
the  forest,  together  are  devasting  the  western 
forests,  as  they  have  the  eastern.  No  one  can 
glance  over  this  volume  and  not  feel  indignant 
over  the  heedlessness  shown  by  the  people  who 
take  possession  of  the  forest  lands  of  the  Nation. 
Here  and  there  nature  is  making  an  efibrt  to 
reforest  the  denuded  areas,  showing  us  what 
we  might  do  easily  in  the  way  of  preserving 
these  forest  areas  for  our  children.  These  res- 
ervations came  none  too  soon,  and  yet  we  re- 
member with  what  bitterness  the  President  was 
assailed  by  greedy  lumbermen,  and  a  certain 
class  of  politicians  always  eager  to  curry  local 
flavor. 

We  may  quote  one  paragraph  from  the  paper 
by  John  B.  Leiberg  on  the  forest  conditions  of 
northern  Idaho.  '^  There  can  be  no  doubt  as 
to  what  the  future  will  bring.  The  complete 
destruction  of  the  forest  in  this  region  as  a  com- 
mercial factor  is  beyond  question,  unless  the 
forest  is  placed  at  once  under  effective  super- 
vision. At  the  present  time  less  than  40  per 
cent,  of  the  burnt  areas  are  reforesting,  and 
sections  carrying  the  young  growth  are  re- 
burned  annually.  Sixty  per  cent,  are  either  in 
the  brush  stage  or  would  be  entirely  barren  but 
for  small  quantities  of  coarse  grasses  or  weeds. 
These  tracts  will  nearly  all  reforest  in  time, 
but  to  accomplish  this  result  fires  must  be  kept 
down.  The  forest  conditions  prevailing  in 
northern  Idaho  merely  foreshadow  future  forest 
conditions  elsewhere  in  the  wooded  districts  in 
the  west.'' 
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A  STUDY  OF  FUKGUB  POIBONB. 

Bt  the  use  of  a  number  of  deleterious  agents, 
Mr.  J.  F.  Clark  was  able  to  determine  approxi- 
mately their  toxiceffect  upon  the  germination 
and  development  of  certain  fungi.  His  results 
were  published  in  the  November  and  December 
numbers  of  the  Botanical  Gazette,  He  used  five 
common  moulds,  viz  :  Aspergillus  flaws^  Sterig- 
matocystis  nigra j  Oedocephalum  albidum,  Fenicil- 
lium  glaucum  and  Botrytis  vulgaris,  on  account 
of  their  ability  to  grow  normally  under  the  con- 
ditions imposed  by  the  experiments.  Twenty- 
eight  chemical  substances  were  used,  including 
half  a  dozen  acids,  eight  hydroxids,  three  oxi- 
dizing agents,  five  sulfates  of  the  strongly  toxic 
metals,  etc.  A  table  of  results  is  compiled, 
giving  the  coelficients  of  injury,  inhibition,  and 
death  point.  The  author's  summary  includes 
many  points,  three  of  which  we  may  quote, 
viz  :  '*  (1)  Fungi  are  in  general  much  more  re- 
sistant to  most  deleterious  agents  than  the 
higher  plants.  In  the  case  of  the  mineral  acids 
a  concentration  of  from  two  to  four  hundred 
times  the  strength  fatal  to  the  higher  plants  is 
required  to  inhibit  the  germination  of  mould 
spores  under  favorable  conditions.  (2)  Different 
species  of  fungi  present  great  diff<3rences  of  re- 
sistance to  many  agents.  Of  the  agents  tested 
in  this  study,  NiSO^  permitted  the  greatest 
specific  variation  and  dichloracetic  acid  the 
least.  (3)  Particular  forms  of  the  same  species 
present  very  different  powers  of  resistance, 
depending  probably  on  previous  environment.'* 

Chablbs  £.  Bbssey. 

Thb  Univebsity  of  Nebbaska. 


TEE  LABOR ATOBY  OF  THE  U.  S,  FISH  COM- 
MISSION AT  BEAUFORT,  N.  C. 

The  laboratory  of  the  United  States  Fish 
Commission,  at  Beaufort,  on  the  coast  of  North 
Carolina,  will  be  reopened  for  work  on  the  first 
of  June,  and  will  remain  open  until  October. 
The  laboratory  is  designed  for  research  in 
marine  biology  (zoology,  botany,  physiology), 
and,  for  the  present,  is  open  to  men  only.  The 
collecting  outfit  is  particularly  good,  including 
steam  launch,  sailboat,  skiffs,  dredges,  trawl, 
seines,  surface  nets,  etc.  The  indoor  equipment 
embraces  the  usual  apparatus,  glassware,  and 


reagents,  provided  by  marine  laboratories.  The 
more  important  works  on  the  systematic  zoology 
and  natural  history  of  the  forms  that  are  found 
on  this  part  of  the  coast,  will  be  on  hand  ;  and 
the  current  numbers  of  the  more  commonly 
used  journals  will  also  be  received.  Naturalists 
working  at  the  station  will  find  a  collection  of 
identified  forms,  illustrative  of  the  fauna  and 
flora  of  the  region,  together  with  a  record  of 
breeding  times  and  local  habitat  of  the  species. 

Beaufort  is  a  pleasant  village  to  which  a  few 
people  come  for  a  quiet  vacation.  The  collec- 
tions of  the  earlier  naturalists,  and  the  work  of 
the  Marine  Laboratory  of  the  Johns  Hopkins 
University,  stationed  here  under  Professor 
Brooks  for  many  years,  made  known  the  inter- 
esting character  of  the  fauna — which  is  exceed- 
ingly varied  and  abundant,  including  most  of 
the  forms  described  for  the  South  Atlantic  coast. 
Research  at  the  laboratory  is  untrammeled,  it 
being  assumed  that  every  occupant  of  a  table 
will,  in  the  course  of  his  investigations,  add  to 
our  knowledge  of  the  natural  history  of  thia 
part  of  the  coast.  Inquiries  and  applicationa 
for  tables,  for  which  there  is  no  charge,  should 
be  addressed  to  the  Commissioner  of  Fish  and 
Fisheries,  Hon.  George  M.  Bowers,  or  to  the 
director  of  the  laboratory. 

H.  V.  Wilson, 
Director  of  the  Laboratory. 

Univebsit?  of  Nobth  Cabolika, 
Chapel  Hill,  N.  C. 


PROFESSOR  DEWAR  ON  SOLID  HYDROGEN. 

We  are  able  to  print  in  the  present  number 
of  Scienoe  an  interesting  address  by  Professor 
Dewar  before  the  Boyal  Institution  on  his  work 
on  the  *  Liquefaction  of  Hydrogen.'  Professor 
Dewar  has  continued  his  researches  and  gave  a 
further  lecture  before  the  Roy^l  Institution  on 
February  6th,  an  account  of  which  we  take 
from  the  London  Times, 

The  theatre  of  the  Royal  Institution  was 
crowded  to  its  utmost  capacity  to  hear  Professor 
Dewar  lecture  on  *  Solid  Hydrogen.'  Sir  Fred- 
erick Bramwell  was  in  the  chair,  and  among 
those  present  were  Lord  Lister,  Lord  Rayleigh, 
Sir  F.  Abel,  Sir  W.  Crookes,  Sir  B.  Baker,  Sir 
Henry  Mance,  Professor  Odling,  Mr.  T.  W. 
Swan,  the  Solicitor-General  for  Scotland,  Dr. 
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Lad  wig  Mond,  Professor  S.  P.  Thompson,  Pro- 
feeaor  Hellmann,  and  Mr.  Fletcher  Moul- 
ton,  M.P. 

Professor  Dewar  began  with  some  remarks 
aboat  the  nature  of  hydrogen,  pointing  out  that 
many  of  the  most  advanced  chemical  thinkers 
had  regarded  it  as  being  metallic  in  character, 
and  that  to  Professor  Odling  belonged  the 
credit,  so  far  as  he  knew,  of  being  the  first  to 
suggest  the  contrary,  now  recognized  to  be  the 
fact.  Proceeding  to  show  a  long  series  of  ex- 
periments, he  explained  how  it  was  a  conse- 
quence of  the  physical  properties  of  liquid  hy- 
drogen that  not  much  could  be  done  with  it 
unless  it  was  available  in  reasonable  quantities. 
After  proving  that  its  temperature  was  some 
70  degrees  below  that  of  liquid  air,  and  explain- 
ing how  reduction  of  temperature  became  dis- 
proportionately more  diflGtoult  the  lower  the 
starting-point  on  the  scale,  he  illustrated  the 
difference  in  the  behavior  of  liquid  nitrogen 
and  liquid  oxygen  when  made  to  boil  under 
diminished  pressure.  The  temperature  of  both 
was  reduced,  but,  while  the  nitrogen  became 
viscid  and  ultimately  solid,  the  oxygen  abso- 
lutely refused,  to  solidify.  In  fact,  it  was  im- 
possible to  get  solid  oxygen  in  this  way,  the 
reason  being  that  at  the  lowest  temperatures  it 
had  an  inappreciable  pressure  of  vapor,  whereas 
that  of  nitrogen  was  considerable.  To  give  an 
idea  of  the  power  of  liquid  hydrogen  as  a  cool- 
ing agent  he  performed  an  experiment  depend- 
ing on  the  same  principle  as  Wollaston's  cryop- 
horus,  with  the  difference  that  the  fluid  to  be 
solidified  was  not  water  but  liquid  air  contain- 
ing a  large  proportion  of  nitrogen,  while  the 
material  used  to  effect  condensation  was  liquid 
hydrogen.  He  next  showed  how  hydrogen 
could  be  liquefied  in  a  closed  tube,  explaining 
the  importance  of  this  fact  with  regard  to  the 
determination  of  Its  density  and  other  ques- 
tions, and  then  exhibited  the  gas  in  the  solid 
form.  This  result  was  effected  by  putting  a 
portion  of  the  liquid  into  a  vacuum  vessel  iso- 
lated from  heat  as  perfectly  as  possible.  When 
the  pressure  in  the  vessel  was  slowly  reduced, 
the  hydrogen  was  suddenly  seen  to  appear  like 
a  white  mass  of  solidified  foam,  possessing  the 
lowest  steady  temperature  it  was  possible  to 
obtain  at  present— viz,  258^  below  zero  Centi- 


grade, or  16®  on  the  absolute  scale.  The  fact 
that  hydrogen  did  solidify  in  this  way  was  in  a 
sense  a  disappointment  to  any  one  who  was 
anxious  to  reach  very  low  temperatures,  for  a 
solid  was  a  bad  substance  for  cooling  purposes. 
Coming  to  the  uses  of  liquid  hydrogen  for  sci- 
entific research.  Professor  Dewar  first  showed 
how  it  afforded  the  only  means  of  obtaining  solid 
oxygen.  Another  important  application  wasta 
the  separation  of  the  more  volatile  gases  of  a 
mixture.  The  behavior  of  metals  with  regard  to 
electrical  conductivity  at  very  low  temperatures 
was  a  very  interesting  question.  From  experi- 
ments with  liquid  air  it  was  expected  that  at 
the  zero  of  absolute  temperature  pure  metala 
would  have  no  electrical  resistance  at  all.  But 
although  the  resistance  curves  appeared  to  be 
going  straight  to  zero  at  the  temperature  of 
liquid  air,  he  found  that  lower  down,  below  the 
temperature  of  solid  air,  they  bent  sharply 
round,  so  that  a  finite  resistance  was  indicated. 
In  conclusion,  Professor  Bewar  acknowledged 
the  kindness  of  those  who  had  contributed  to- 
the  cost  of  these  investigations,  and  paid  a  trib- 
ute to  the  skill  and  devotion  of  his  assistants. 
Such  researches  were  necessarily  costly,  but  he 
could  not  s)iare  the  view  of  those  who  suggested 
that  the  results  would  not  be  worth  the  cost. 


X-RAT8  AND  PBOTOQBAPHIC  PLATES, 

A  DISCOVERY  of  very  great  practical  interest 
in  X-ray  work  has  been  made  by  Professor 
Nipher  at  Washington  University.  He  has 
discovered  that  when  photographic  plates  are 
exposed  to  the  light  of  an  ordinary  room  for  a 
few  days,  that  they  may  still  be  used  for  taking 
X-ray  pictures.  If  while  the  Crookes  tube  is 
acting  on  the  plates  they  are  still  exposed  to 
the  ordinary  light  of  a  room,  they  develop  as 
positives.  The  shadows  are  dark.  If  they  are 
in  a  plate  holder  when  exposed  to  the  X-ray, 
the  pictures  are  like  those  formed  in  the  ordi- 
nary way,  and  they  are  apparently  as  clearly 
defined. 

The  advantage  of  the  method  is  that  the 
plates  may  be  developed  by  the  light  of  a  lamp. 
The  developer  (hydrokinone)  being  weak  and 
cool,  the  process  may  go  on  for  an  hour  if  de- 
sired, and  all  the  details  may  be^  studied  as 
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they  appear.  In  this  way,  details  which  are 
sometimes  obscured  by  over -development  may 
be  seen  as  they  appear,  although  they  might 
not  show  in  the  fixed  negative. 

The  development  of  such  plates  in  darkness 
is  liable  to  fog  the  plates.  If  plates  do  fog, 
they  may  be  cleared  up  by  taking  them  nearer 
to  the  lamp. 

The  results  will  be  published  in  a  forthcom- 
ing number  of  the  TranBcustioTis  of  the  Academy 
of  Science  of  St.  Louis. 


SCIENTIFIC  NOTES  AND  NEWS. 
The  usual  spring  meeting  of  the  Council  of 
the  American  Association  for  the  Advancement 
of  Science,  was  held  at  Washington  on  April 
19th,  with  President  Gilbert  in  the  chair.  Dr. 
Howard,  the  permanent  secretary,  read  his  re- 
port. The  local  secretary  for  the  |New  York 
meeting  reported  that  all  the  arrangements  for 
the  meeting  were  made,  and  that  everything 
promised  an  unusually  large  and  successful 
meeting.  The  number  of  important  special  so- 
cieties meeting  with  the  Association  would  be 
much  larger  than  ever  before.  The  sessions 
will  be  held  at  Columbia  University  except  the 
address  of  President  Gilbert,  which  will  be 
given  at  the  American  Museum  of  Natural  His- 
tory. The  Hotel  Majestic,  Central  Park  and 
72d  St.,  will  be  the  headquarters  of  the  Associa- 
tion. 

Peesident  Seth  Low,  of  Columbia  Univer- 
sity, was  elected  president  of  the  American 
Geographical  Society,  New  York  City,  on  April 
17th,  succeeding  the  late  Charles  P.  Daly. 

M.  A.  Lancaster,  director  of  the  Meteoro- 
logical Service  of  Belgium,  has  been  elected  a 
foreign  member  of  the  Boyal  Meteorological 
Society,  of  London. 

Mb.  Wm.  G.  Fbeeman,  B.Sc,  has  accepted 
the  position  of  technical  assistant  to  the  Im- 
perial Department  of  Agriculture  for  the  West 
Indies. 

Cambridge  Univebsity  will  confer  the  de- 
gree of  doctor  of  science  on  Mr.  Charles  Hose, 
of  Sar&wak,  known  for  his  contributions  to  the 
natural  history  of  Borneo. 

Pbofessob  Fbedebick  Stabb  has  returned 
from  a  three  month's  trip  to  Mexico. 


The  Duke  of  Loubat  has  returned  to  New 
York  from  a  trip  in  Mexico,  where  he  visited 
the  ruins  of  Mitla  to  view  the  explorations  by 
Mr.  Marshall  H.  Saville,  of  the  American  Mu- 
seum of  Natural  History. 

Mb.  Andbbw  Cabnegie  has  promised  the 
trustees  of  the  Carnegie  Institute,  Pittsbarg, 
Pa.,  to  become  responsible  for  $3,000,000,  the 
amount  estimated  as  necessary  for  the  pro- 
posed extension  and  enlargement  of  the  baild- 
ing  at  the  entrance  of  Schenley  Park.  The 
new  building  will  be  nearly  six  times  as  large 
as  the  present  one.  It  will  be  500  x  700  feet  in 
size.  The  space  now  occupied  by  the  maseum 
will  be  transferred  to  the  library,  while  the 
museum  will  be  transferred  to  the  new  build- 
ing. 

M.  Alphonbe  Milne-Edwabds,  the  distin- 
guished French  naturalist  and  director  of  the 
Museum  of  Natural  History,  died  on  April  21sl, 
in  his  sixty-fifth  year. 

Pbofessob  Wm.  M.  Thbasheb,  for  forty 
years  professor  of  mathematics  at  the  North- 
western Christian  University  and  Butler  CoU^ne, 
has  died  at  Berkeley,  Cal. 

A  gobbbspondent  of  the  London  Time9 
writes :  Captain  Peter  Astte  Scott,  B.N.,  who 
died  on  March  31st,  at  the  age  of  84,  had  had  a 
long  and  varied  career.  He  joined  the  Navy  in 
1829,  served  in  the  Antarctic  expedition  of 
1889  under  Sir  James  Boss,  and  only  missed 
serving  as  lieutenant  to  his  old  friend  Sir  John 
T'ranklin  in  his  last  fatal  Arctic  expedition  owing 
to  his  arrival  in  England  too  late.  He  had  al- 
ready served  five  years  under  that  officer  in 
Tasmania  as  naval  architect  and  surveyor. 
From  1846  to  1866  (when  he  retired)  he  was  em- 
ployed on  the  marine  survey  of  the  Canadian 
Atlantic  coast.  From  1869  to  1889  he  served 
in  the  marine  department  of  Canada,  the  pro- 
tection of  the  fisheries,  as  examiner  for  masters' 
and  mates'  certificates,  and  as  general  nautical 
adviser,  and  was  well  known  to  all  who  served 
on  the  North  American  station  for  his  geniality 
and  hospitality. 

The  London  Times,  also,  states  that  Mr. 
William  Cross,  the  well-known  naturalist  and 
dealer  in    wild    animals,    has  died  at  Liver- 
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pool,  after  an  illness  lasting  several  weeks. 
He  was  57  years  of  age.  As  a  collector  of  rare 
and  carious  animals  Mr.  Cross  was  without  a 
rival,  and  probably  no  name  was  so  well  known 
in  the  remote  regions  where  wild  beasts  are 
hunted  and  captured  as  his.  His  place  of  busi- 
ness in  Earle  street,  not  far  from  the  Liverpool 
Exchange^  was  always  full  of  strange  and  in- 
teresting beasts,  and  had  a  fame  which  prob- 
ably no  similar  collection  for  purposes  of  trade 
has  ever  enjoyed.  Here  proprietors  of  zoolog- 
ical coUetions  and  travelling  menageries  and  all 
I>er8ons  interested  in  animals  and  reptiles  could 
count  on  finding  objects  worthy  of  attention, 
and  here  all  importers  of  wild  animals  brought 
their  wares.  In  addition  to  his  chief  establish- 
ment in  Liverpool  Mr.  Cross  had  branches  in 
Africa,  America  and  China.  He  carefully 
studied  all  the  living  creatures  brought  under 
his  notice,  and  was  not  only  able  to  estimate 
their  value  from  a  commercial  point  of  view, 
but  also  knew  the  best  methods  of  treating 
them  in  captivity.  Besides  his  large  stock  of 
animals  Mr.  Cross  collected  all  sorts  of  curiosi- 
ties, such  as  china,  weapons,  skins,  and  rare 
shells. 

The  Arctic  steamer  Windward  will  sail  from 
New  York,  in  July,  under  American  registry, 
by  virtue  of  a  bill  recently  signed  by  President 
McE[inley.  It  will  be  under  the  command  of 
Capt.  S.  W.  Bartlett,  of  Newfoundland,  who 
commanded  the  Diana  and  the  Hope,  The 
movements  after  joining  Lieut.  Peary,  who 
is  wintering  in  Etah,  will  be  determined  by 
him. 

The  Minnesota  Botanical  Society  was  given 
preliminary  organization  at  a  meeting  held 
in  Minneapolis,  April  14,  1900.  Thirty-four 
members  of  the  committee  on  organization 
were  declared  fellows  of  the  Society,  and  a 
committee  on  constitution  was  appointed  to  re- 
port to  the  Fellows  in  June. 

A  CALL  signed  by  Dr.  Hezamer,  President  of 
the  Farmers'  Club  of  the  American  Institute  ; 
Dr.  N.  L.  Britton,  Director  of  the  New  York 
Botanical  Garden,  and  James  W.  Withers,  of 
American  Gardening,  has  been  issued  for  a 
meeting  to  be  held  in  the  museum  building  of 
the  New  York  Botanical  Qarden,  Bronx  Park, 


for  the  purpose  of  organizing  a  'New  York 
Society  of  Horticulture.' 

We  learn  from  Nature  that  the  summer  meet- 
ing of  Cambridge  University  will  be  held  on 
August  2-16th,  and  August  15-27th.  Among 
the  lectures  to  be  delivered  in  the  section  on 
scientific  progress  are  the  following :  Physical 
Science :  The  development  of  the  nebular  theory 
in  the  nineteenth  century,  by  Sir  Robert  Ball, 
F.B.S.;  The  spectroscope  in  astronomy,  by  Mr. 
Arthur  Berry ;  The  wave- theory  of  light,  by 
Sir  George  Stokes  Bart,  F.R.S. ;  Advances  in 
the  science  of  electricity,  by  Professor  J.  J. 
Thomson,  F.B.S.;  The  conservation  of  energy, 
by  Professor  J.  A.  Ewing,  F.R.S. ;  Chemistry 
and  its  applications,  by  Mr.  M.  M.  Pattison 
Muir ;  Electro- chemical  methods,  by  Mr.  D.  J. 
Carnegie.  Biological  Science:  The  theory  of 
evolution  and  its  influence  on  thought  and  re- 
search, under  arrangement ;  Researches  on  the 
brain,  by  Dr.  Alex.  Hill.  There  will  also  be 
lectures  on  some  aspects  of  advance  in  the  fol- 
lowing sciences:  Geology,  by  Professor  T. 
McK.  Hughes,  F.R.S.;  Anthropology,  by  Pro- 
fessor A.  Macalister,  F.R.S.;  Agriculture,  by 
Professor  W.  Somerville  ;  Bacteriology,  by  Pro- 
fessor Sims  Woodhead.  Mr.  H.  Yule  Oldham 
will  give  a  lecture  on  Geographical  exploration 
in  the  nineteenth  century  ;  Professor  W.  M. 
Davis  of  Harvard  University,  will  give  six  lec- 
tures On  the  study  of  the  development  of  land 
forms.  The  study  of  special  points  in  the  fol- 
lowing departments  will  be  undertaken  in  sec- 
tional meetings :  Chemistry  and  physics,  under 
the  direction  of  Mr.  A.  W.  Clay  den  ;  Evolution, 
under  the  direction  of  Mr.  F.  W.  Keeble,  Mr, 
C.  Warburton,  and  others;  Anthropology,  under 
the  direction  of  Professor  A.  C.  Haddon,  F.R.S. 
There  will  in  addition  be  arranged,  primarily 
for  teachers,  practical  courses  in  chemistry  and 
geography. 

The  National  Educational  Association's  spe- 
cial committee  charged  with  the  inquiry  into 
the  proper  seating,  lighting,  heating  and  ven- 
tilating of  the  school  buildings,  ofiers  a  prize  of 
$200  for  the  best  essay  submitted  on  each  of 
those  topics,  and  of  $100  for  the  second  best 
essay.  Each  essay  shall  be  limited  to  ten  thous- 
and words  and  shall  be  submitted  in  printed  or 
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typewritten  copy  without  signature,  but  with 
the  name  of  the  author  enclosed  with  it  in  a 
sealed  envelope  and  addressed  to  the  chairman 
of  the  committee  at  Emporia,  Kans.  Three 
copies  of  each  essay  shall  be  submitted.  They 
must  be  mailed  not  later  than  February  1, 1901. 

The  Qlasgow  International  Exhibition  to  be 
opened  in  May,  1901,  includes  eight  classes,  em- 
bracing agriculture,  mining,  industrial  design 
and  manufactures,  machinery  and  labor-saving 
appliances  in  motion,  locomotion  and  transport, 
marine  engineering  and  shipbuilding,  lighting 
and  heating,  science,  education,  music,  sports 
and  sporting  appliances.  Applications  for  space 
should  be  made  to  the  General  Manager,  Mr. 
H.  A.  Hedley,  not  later  than  June  1st. 

The  news  regarding  the  plague  is  not  reas- 
suring. It  conthiues  unabated  in  India,  the 
deaths  numbering  over  4000  a  week.  A  total 
of  186  deaths  is  reported  from  Manila  and  38 
from  Sidney.  Deaths  still  occur  in  Mauritius, 
and  cases  are  now  reported  at  Aden  on  the  Bed 
8ea. 

The  Annales  de  VInstitut  Pasteur  states  that 
since  the  foundation  of  the  Antirabic  Institute 
at  Algiers  1836  persons  have  been  under  treat- 
ment, of  whom  645  belonged  to  the  province  of 
Algiers,  632  to  that  of  Oran,  557  to  Constanti- 
nople and  two  to  Tunis.  Out  of  this  total,  1339 
were  French,  Spaniards  and  Europeans  of  other 
nationalities,  while  497  were  Algerians.  The 
number  of  deaths  has  been  only  nine,  or  rather 
less  than  one -half  per  cent. 

The  Passmore  Edwards  Museum^  in  the 
Bumford-road,  Stratford,  is,  according  to  Na- 
ture, now  approaching  completion  and  arrange- 
ments for  the  opening  will  shortly  be  made. 
The  museum  has  been  built  and  furnished  by 
the  Council  of  the  County  Borough  of  West 
Ham,  at  a  cost  of  about  9000^.,  of  which  4000Z. 
was  the  gift  of  Mr.  Passmore  Edwards.  The 
main  portion  of  the  museum  will  be  devoted  to 
the  Essex  Museum  of  Natural  History,  belong- 
ing to  the  Essex  Field  Club,  which  is  deposited 
in  the  building  under  agreement  between  the 
club  and  the  Borough  Council.  The  remainder 
of  the  building  will  be  used  as  an  educational 
museum    in    connection    with    the    adjoining 


Municipal  Technical  Institute.  The  sctentilio 
control  of  the  Essex  Field  Club  collection  re- 
mains with  the  club,  and  they  contribute  50L  a 
year  towards  the  curatorial  expenses,  the  coun- 
cil contributing  lOOL  a  year.  The  club  appoints 
the  curator.  At  their  meeting  on  March  27th, 
the  council  resolved  to  set  aside  annually  out 
of  the  Estate  Duty  Grant  the  sum  of  lOOOL  for 
museum  purposes.  It  is  expected  that  from 
500  to  600/.  of  this  will  be  needed  for  the  up- 
keep and  maintenance  charges,,  the  balance 
being  placed  to  the  credit  of  a  museum  purchase 
fund,  which  will  be  treated  as  a  capital  fund, 
from  which  payments  may  be  made  from  time 
to  time  for  the  purchase  of  objects  and  of  the 
necessary  cases,  etc.,  in  which  to  exhibit  them. 
The  Essex  Field  Club  have  appointed  Mr.  W. 
Cole  as  curator  of  their  Natural  History  collec- 
tions. The  building  itself,  and  the  educational 
collections  of  the  council,  are  under  the  charge 
of  the  principal  of  the  Technical  Institute,  Mr. 
A.  E.  Briscoe. 

Mb.  H.  W.  Nbyinbon  writes  to  the  London 
Daily  Chronicle  from  Ladysmith  under  siege,  as 
follows :  Again  I  was  on  Observation  Hill  two 
or  three  times  in  the  day.  It  is  impossible  to 
keep  away  from  it  long.  Whilst  Puffing  Billy 
was  firing  I  tried  to  get  sight  of  a  small  mocking 
bird,  which  has  learned  to  imitate  the  warning 
whistle  of  the  sentries.  In  the  Gordons  the 
Hindoo  Purriboo  Singh,  from  Benares,  stands  on 
a  huge  heap  of  sacks  under  an  umbrella  all 
day  and  screams  when  he  sees  the  big  gun  flash. 
But  in  the  other  camps,  as  I  have  mentioned,  a 
sentry  gives  warning  by  blowing  a  whistle. 
The  mocking  bird  now  sounds  that  whistle  at 
all  times  of  the  day,  and  what  is  even  more 
perplexing,  he  is  learning  to  imitate  the  scream 
and  buzzle  of  the  shell  through  the  air. 
Another  interesting  event  in  natural  history 
occurred  a  short  time  ago  up  the  Port  road.  A 
Bui  wan  shell,  missing  the  top  of  Convent  Hill, 
lobbed  over  and  burst  at  random  with  its  usual 
din  and  circumstance.  People  rushed  up  to 
see  what  damage  it  had  done,  but  they  only 
found  two  little  dead  birds — one  with  a  tiny 
hole  in  her  breast,  the  other  with  an  eye 
knocked  out.  Ninety- six  pounds  of  iron,  brass, 
and  melinite,  hurled  four  miles  through  the 
air,  at  unknown  cost,  Just  to  deal  a  true  lovers' 
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death  to  two  sparrows,  which  are  sold  for  one 
HeirthiDg. 

The  New  York  Evening  Post  states  that  the 
exhibit  of  the  division  of  forestry  for  the  Paris 
Exposition  is  now  complete  and  on  the  way  to 
Paris.  It  will  be  one  of  the  most  novel  of  the 
government  exhibits  and  will  be  wholly  distinct 
from  the  commercial  features  of  lumbering  to 
be  shown  in  another  department.  The  display 
will  be  in  the  form  of  a  hall  or  pagoda,  the  walls 
of  which  consist  of  large  transparencies  illustrat- 
ing American  forest  conditions.  These  walls 
will  be  doable  and  illuminated  by  interior  elec- 
tric lights.  The  pictures  range  in  size  from  3 
by  5  feet  to  4  by  6  feet.  There  will  be  two 
transparencies  6  by  10  feet,  portraying  groves 
of  red  fir  and  California  big  trees,  two  of  the 
most  impressive  American  trees.  A  point  will 
be  made  of  the  relation  of  forestry  to  agricul- 
ture, and  such  subjects  as  protective  forests,  the 
use  of  trees  in  preserving  water  supply,  the 
management  of  woodlands,  etc.,  are  fully  illus- 
trated. The  extent  of  the  timber  resources  of 
the  United  States  will  be  shown  by  pictures 
from  all  important  lumber  regions.  The  dis- 
tribution of  forests  will  be  shown  by  maps. 
Twenty  of  the  most  important  American  woods 
will  be  represented  by  sections  of  trees.  ' 

Mr.  Wm.  Dutcheb  writes  in  the  Auk  that 
Commission  houses  in  New  York  City,  in  their 
endeavor  to  obtain  bird  skins  for  millinery  pur- 
poses, send  out  many  circulars  offering  varying 
scales  of  prices  for  bird  skins.  Recently  a 
postal  card  was  sent  by  one  of  these  firms  to 
postmasters  along  the  Gulf  coast  soliciting 
Gulls,  Terns,  Grebes,  Barn  Owls,  etc.  Dr.  T. 
8.  Palmer,  of  Washington,  brought  this  matter 
to  the  attention  of  the  Hon.  Jas.  Wilson,  Sec- 
retary of  Agriculture,  who  at  once  sent  a  very 
urgent  letter  to  Hon.  Chas.  Emory  Smith,  Post- 
master General,  calling  his  attention  to  this  di- 
rect violation  of  the  law,  and  a  letter  has  been 
sent  to  postmasters  warning  them  against  be- 
ing parties  to  any  transactions  that  violate  the 
State  laws. 

The  automobile  contests  which  will  take 
place  at  Paris  during  the  exposition  period  are 
exciting  much  interest.  The  speed  contests 
will  take  place  in  July.   In  the  contest  between 


carriages  there  will  be  nine  cash  prizes,  aggre- 
gating 30,000  francs.  The  first  prize  will  be 
8000  francs ;  the  second  prize,  6000  francs.  In 
the  contest  between  small  carriages  there  will 
be  seven  prizes,  aggregating  9000  francs,  the 
first  prize  being  4000  francs.  In  the  contest  be- 
tween motocycles  there  will  be  thirteen  cash 
prizes,  aggregating  8000  francs,  the  first  prize 
being  2000  francs  and  the  second  prize  1600 
francs.  The  contest  between  light-weight  auto- 
mobiles will  take  place  in  September.  The 
program  will  include  a  contest  of  automobile 
cabs  and  delivery  wagons  capable  of  carrying 
loads  of  1200  kilograms  in  weight.  United 
States  Commissioner  General  Peck  has  taken 
great  interest  in  these  automobile  contests  and 
will  offer  every  facility  for  American  visitors 
who  desire  to  witness  them. 

One  of  the  innovations  in  military  transpor- 
tation, says  the  Electrical  World,  which  was 
brought  about  and  developed  largely  through 
our  war  with  Spain  is  the  use  of  the  automo- 
bile. The  signal  corps  of  the  American  army 
has  recently  been  supplied  with  electric  auto- 
mobile wagons  for  use  in  the  Philippines. 
These  wagons  are  of  two  kinds,  one  to  carry 
the  instruments  and  material  and  the  other  to 
carry  the  personnel.  The  first  is  built  like  a 
covered  ambulance,  with  rubber-tired  wheels, 
and  contains  a  storage  battery  capable  of  run- 
ning the  vehicle  for  thirty  hours  on  one  charge 
when  carrying  1500  pounds  of  load.  There 
are  two  3}-H.-P.  motors,  one  in  each  rear 
wheel.  The  maximum  speed  is  about  ten  miles 
an  hour.  The  other  wagon  is  constructed  like 
a  high  cart  and  is  in  other  respects  similar  to 
the  first.  Both  wagons  are  fitted  with  electric 
side  lights,  and  the  first  also  has  electric  lights 
in  the  interior.  Other  military  applications  of 
the  automobile  have  been  considered  by  the 
military  world,  but  this  is  the  first  actual  intro- 
duction. 

At  a  recent  meeting  of  the  *Sanitary  Institu- 
tion, London,  the  annual  report  of  the  council 
was  presented,  stating  that  the  question  of  ad- 
ditional premises  for  enlarging  the  museum  and 
extending  the  work  of  the  institute  had  received 
the  careful  consideration  of  the  council,  and 
although  the  leases  of  the  present  premises  had 
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been  renewed  for  another  ten  years  these  were 
scarcely  adequate,  and  it  had  been  decided  to 
start  a  building  fund,  a  proposal  which  was 
looked  upon  with  favor  by  the  president,  the 
Duke  of  Cambridge.  They  had  allotted  £5,000 
of  the  invested  capital  of  the  Institute  as  a 
nucleus  of  the  fund  and  further  donations  had 
been  received,  but  some  £25,000  was  expected 
to  be  required.  Many  lectures  and  demonstra- 
tions on  sanitary  science  had  been  given  to  the 
students,  who,  during  the  period  over  which 
the  lectures  had  extended,  had  had  the  free  use 
of  the  library  and  museum,  and  the  committee 
desired  to  tender  hearty  thanks  to  the  lecturers. 
Two  new  examinations  had  been  established 
during  the  year,  one  for  inspectors  of  meat  and 
other  foods,  and  the  other  in  practical  hygiene 
for  school  teachers.  There  had  been  a  steady 
increase  in  the  number  of  students  brought  to 
the  museum  by  lecturers  and  demonstrators, 
showing  an  appreciation  of  the  teaching  value 
of  the  museum.  The  total  in  1899  was  2154, 
against  1958  in  1898  and  1674  in  1897.  A 
comparison  of  the  roll  of  the  institute  with  that 
of  the  preceding  year  showed  an  increase  In  the 
number  of  members  and  associates,  the  total  in 
1899  being  2324,  against  2130  in  1898. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

Da.  D.  K.  Peabson,  of  Chicago,  on  April 
14th,  which  was  his  eightieth  birthday,  decided 
to  add  $525,000  to  the  $2,000,000  he  has  given 
to  colleges.  His  principal  gifts,  to  be  paid  be- 
fore January  1,  1901,  will  be  :  Mount  Holyoke 
College  (Mass.),  $150,000 ;  Colorado  College 
(Colorado  Springs),  $50,000;  Berea  College 
(Ky.),  $50,000;  Fairmount  College  (Kan.), 
$50,000;  McKenzie  College  (111.),  $25,000; 
Onarga  College  (111.),  $20,000;  Carleton  Col- 
lege (Minn.),  $50,000 ;  Fargo  College  (N.  D.), 
$50,000. 

The  will  of  Mrs.  Eliza  Chrisman,  who  died 
in  Topeka  recently,  has  been  filed  in  the  Pro- 
bate Court.  She  bequeaths  the  greater  part  of 
a  fortune,  estimated  at  $250,000,  for  the  found- 
ing of  the  University  of  Topeka.  The  bequest 
is  contingent  on  the  Methodist  churches  of 
Kansas  raising  an  equal  amount  within  ten 


years.     Mrs.  Chrisman  leaves  $85,000  cash  to 
the  Ohio  Wesleyan  University. 

Me.  John  D.  Rockefeller  some  time  since 
promised  $100,000  to  Denison  University,  at 
Granville,  O.,  if  the  trustees  should  raise  $150,- 
000  this  term.  President  Purinton  has  an- 
nounced that  nearly  $125,000  had  been  secured. 

The  establishment  of  a  School  of  Commerce 
at  the  University  of  Wisconsin,  Madison,  was 
unanimously  decided  upon  by  the  board  of  re- 
gents at  their  meeting  on  the  17th  ult.  Profes- 
sor W.  A.  Scott  is  made  director  of  the  school, 
and  a  professor  of  commerce  is  to  be  appointed. 

At  the  Patrons'  Day  celebration  of  Colgate 
University  on  April  20th,  the  annual  address 
was  delivered  by  President  Seth  Low  of  Colum- 
bia University,  New  York,  who  took  as  his  sub- 
ject, '  The  College  and  the  University.' 

It  is  now  said  that  Dr.  E.  Benjamin  An- 
drews will  probably  accept  the  chancellorship 
of  the  University  of  Nebraska. 

Eighteen  fellowships  have  been  awarded  at 
Columbia  University,  of  which  the  following 
are  in  the  sciences,  falling  more  immediately 
within  the  scope  of  this  Joubnal  : 

Hartley  Borr  Alexander,  Philadelphia,  Fa.,  Phil- 
osophy, University  of  Nebraska,  A.B.,  1^7. 

Robert  Henry  Bradford,  Salt  Lake  City,  Utah, 
Metallurgy,  University  of  Utah,  B  S.,  18d5. 

William  Austin  Cannon,  Palo  Alto,  CaL,  Botany, 
Stanford  University,  A.B.,  1899. 

Robert  Hey  wood  Fernald,  Cleveland,  O.,  Mechan- 
ical Engineering,  University  of  Maine,  B.M.E.,  1892. 

George  Irving  Finlay,  New  York,  Geology,  Hiurvard 
University,  A.B.,  1898. 

Thomas  Jesse  Jones,  Greenfield,  O.,  Sociology, 
Marietta  College,  A.B.,  1897 ;  Colnmbia  University, 
A.M.,  1899. 

Aostin  Flint  Rogers,  Lawrence,  Kan.,  Mineralogy, 
Kansas  State  University,  A.B.,  1899. 

Harry  Beal  Torrey,  Berkeley,  CaL,  Zoology,  Uni- 
versity of  California,  B.S.,  1895,  and  M.S.,  1898. 

Clark  Wissler,  Colambns,  O.,  Psychology,  Indiana 
University,  A.B.,  1897;  A.M.,  1899. 

Dr.  a.  Obann,  decent  in  geology  in  the  Uni- 
versity at  Bl^le,  and  Dr.  M.  Smoluchowski  von 
Smolan,  decent  in  theoretical  physics  in  the 
University  at  Lemberg,  have  been  promoted  to 
assistant  professorships.  Dr.  Fiinfstiick,  decent 
in  botany  in  the  Polytechnic  Institute  at  Stutt- 
gart has  been  made  full  professor.  Dr.  Ed. 
Buchner,  professor  at  the  Agricultural  Station 
of  Berlin,  has  qualified  as  decent  in  the  Uni- 
versity. 
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THE  MEDICAL  SCHOOL  OF  THE  FUIURE.* 

Among  the  intellectaal  movements  that 
have  characterized  the  centary  now  draw- 
ing to  a  close  there  is  perhaps  no  one  more 
deserving  of  carefal  stady  than  that  which 
is  concerned  with  providing  edacation  for 
people  in  the  school,  the  academy  and  the 
university.  The  importance  of  popular 
education  became  apparent  in  proportion 
as  political  freedom  was  secured  for  the 
people.  Thus  Viscount  Sherbrooke,  better 
known  as  the  Hon.  Robert  Lowe,  in  the 
reform  debates  of  1866  and  1867,  after  the 
passage  of  a  bill  for  the  extension  of  the  suf- 
frage, uttered  the  well  known  words  :  "  We 
must  now  at  least  educate  our  masters." 
The  same  sentiment  has  also  more  recently 
been  embodied  in  the  inscription  on  the 
Boston  Public  Library.  "  The  Common- 
wealth requires  the  education  of  the  people 
as  the  safeguard  of  order  and  liberty," 
and  in  the  presidential  address  of  Dr.  J.  M. 
Bodine,t  at  the  meeting  of  the  Association 
of  American  Collies  in  1897  we  find  the 
same  idea  thus  expressed,  ''  In  America  the 
citizen  is  king.  The  king  must  be  edu- 
cated to  wield  aright  his  ballot-sceptre." 

For  many  years  educators  looked  upon 
their  work  with  no  little  complacency.  The 
educational  systems  of  the  various  civilized 

*  Address  by  the  president  before  the  Fifth  Trien- 
nial CoDgrefiB  of  American  Physicians  and  Surgeons 
given  at  Washington  on  May  2nd. 

t  American  PraetUioner  and  News^  Jane  26,  1897. 
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ooan tries  were  sapposed  to  be  well  adapted 
to  the  ends  in  view,  and  edacational  exhibite 
have  been  generally  regarded  as  important 
features  of  international  expositions.  Bat 
within  the  memory  of  most  of  those  now 
before  me  signs  of  serious  discontent  have 
not  been  wanting.  Education  has  not  al- 
ways been  found  to  furnish  the  required 
safeguards  for  order  and  liberty.  Highly 
educated  men  have  often  been  found  sing- 
ularly lacking  in  mental  balance.  Schools 
for  the  inculcation  of '  common  sense'  have 
never  yet  been  established.  Even  the  great 
development  of  psychology  as  an  experi- 
mental science,  which  has  occurred  chiefly 
within  the  last  twenty-five  years,  though  it 
has  served  to  establish  many  laws  of  mental 
action,  has  thus  far  failed  to  justify  the 
hope  that  pedagogy  may  find  in  psychology 
a  foundation  for  the  erection  of  rational 
systems  of  education.  Indeed  we  have  re- 
cently been  told  by  one  of  the  ablest  ex- 
pounders of  this  science  that  it  is  a  great 
mistake  for  teachers  to  '^  think  that  psy- 
chology, being  the  science  of  the  mind's 
laws,  is  something  from  which  they.can  de- 
duce definite  programs  and  schemes  and 
methods  for  immediate  schoolroom  use. 
Psychology  is  a  science  and  teaching  is  an 
art.  A  science  only  lays  down  lines  within 
which  the  rules  of  the  art  must  fall,  laws 
which  the  follower  of  the  art  must  not 
transgress:  but  what  particular  thing  he 
shall  positively  do  within  those  lines  is  left 
exclusively  to  his  own  genius."* 

Even  this  general  guidance  has  been 
very  imperfectly  afforded,  for  the  limits  set 
by  the  science  of  psychology  to  the  art  of 
teaching  have  never  been  precisely  defined. 
In  fact  the  most  fundamental  question  of 
all,  viz,  the  relation  of  mental  to  physical 
development  has  not  yet  been  settled,  though 
much  material  for  its  study  has  been  col- 
lected. It  is  not  therefore  surprising  that 
in  many  countries  teachers  have  made  too 

*  W.  James,  <  Talks  to  Toaohen/  p.  7. 


great  demands  upon  the  time  and  strength 
of  growing  children. 

This  has  been  clearly  the  case  in  some  parts 
of  Germany  where  schoolboys  from  eight  to 
fifteen  years  of  age  have  found  their  vital 
energy  so  far  exhausted  by  the  school  work 
required  of  them  that  they  have  lost  all  in- 
clination for  vigorous  athletic  amusements 
so  naturally  indulged  in  by  Anglo-Saxon 
boys.  The  deterioration  of  the  race  as  a 
result  of  too  close  application  to  intellectual 
pursuits,  to  the  neglect  of  the  physique,  has 
been  fortunately  obviated,  in  the  case  of 
Germany,  by  the  army  system  which  takes 
entire  possession  of  the  youth  before  it  is 
too  late  and,  by  requiring  him  to  devote 
three  years  to  the  education  of  his  body, 
turns  him  out,  at  the  end  of  that  period,  a 
young  man  with  mind  and  body,  trained  to 
a  high  degree  of  efficiency,  well  fitted  for 
civil  as  well  as  military  pursuits  and  com- 
paring favorably  in  all  respects  with  men  of 
his  age  in  other  nations.  Looked  at  from 
this  point  of  view  the  German  army  must 
be  regarded  as  au  important  part  of  the 
educational  system  of  the  country  though  as 
a  piece  of  educational  machinery  its  work- 
ings cannot  be  considered  economical.  In 
fact  the  absurdity  of  depending  upon  the 
army  to  remedy  the  defects  of  the  school 
system  has  long  since  been  forced  upon  the 
attention  of  German  educators  and  the  diffi- 
culties above  alluded  to  are  now  in  a  &ir 
way  to  be  removed. 

In  our  own  country  difficulties  of  quite  a 
different  kind  have  been  met  with.  Here 
the  great  danger  which  threatens  our  system 
of  popular  education  arises  from  its  close 
association  with  party  politics.  The  office 
of  a  school  committee  man  in  one  of  our 
large  cities  has  been  well  described  as  ''the 
smallest  coin  in  which  politicians  pay  their 
debts,"  and  as  long  as  the  education  of  our 
children  continues  to  be  entrusted  largely  to 
men  who  consider  their  position  on  a  school 
board  as  the  lowest  step  of  the  political 


Mat  4, 1900.] 


8GIENCR 


683 


ladder,  there  is  small  hope  of  the  adoption 
of  rational  methods  of  edacation.     More- 
over this  intimate  alliance  between  edaca- 
tion and  politics  greatly  aids  the  efforts  of 
persons  more  zealoas  than  discreet  to  direct 
the  instmction  of  children  in  accordance 
with  their  own  special  views.     Thos  nearly 
all  the  states  of  the  nnion  have  npon  their 
statute  books  laws  requiring  the  physiolog- 
ical action  of  alcohol  to  be  taught  to  chil- 
dren in  all  grades  of  the  public  schools. 
These  laws  violate  (ihe  first  principles  of 
pedagogy  inasmuch  as  the    physiological 
action  of  a  drug  cannot  possibly  be  under- 
stood without  a  fieaniliarity  with  anatomy, 
physiology  and    chemistry   which    school 
children  cannot  be   supposed  to  possess. 
They  have  been  passed  at  the  bidding  of 
total  abstinence  associations,  sometimes  in 
opposition  to  the  earnest  protests  of  the 
teachers   entrusted  with   their  execution. 
How  these  excrescences  upon  our  educa- 
tional system  may  be  best  removed  and  the 
work  of  instruction  placed  under  the  control 
of  those  best  qualified  to  direct  it  are  qaes- 
tions  demanding  serious  consideration. 

I  have  mentioned  these  instances  in  which 
great  educational  systems  have  been  found 
wanting  merely  for  the  sake  of  pointing  out 
that  the  critics  of  our  methods  of  medical 
education,  who,  as  Professor  Exner*  has 
shown,  are  now  raising  their  voices  in  every 
land,  do  but  give  a  special  expression  to  a 
wide  spread  feeling  that  our  educational 
systems  are  not  accomplishing  all  the  objects 
for  which  they  have  been  devised,  and  that 
the  discontent  which  they  imply  is  but  a 
healthy  dissatisfaction  with  the  results  thus 
far  accomplished.  May  the  time  be  far  dis- 
tant when  those  in  charge  of  our  educational 
interests  shall  rest  content  with  what  they 
have  achieved,  for  this  will  indicate  that  a 
state  of  stagnation  has  been  reached  similar 
to  that  which  characterizes  the  institutions 
of  the  Celestial  Empire,  and  that  no  further 

*  Wiener  Klinitche  Wachensckrift,  1900,  No.  3. 


attempt  is  to  be  made  to  adapt  our  methods 
of  instruction  to  the  constantly  widening  do- 
main of  human  knowledge  and  experience. 

It  may,  perhaps,  be  well  for  me  at  this 
point  to  offer  a  few  words  in  explanation  of 
the  selection  of  such  a  well-worn  theme  as 
medical  education  as  the  subject  of  my  re- 
marks this  evening.  It  is  true  that  in  re- 
cent years  the  subject  has  been  a  favorite 
one  with  those  who  have  been  called  upon 
to  address  medical  associations  or  classes  of 
graduating  studentSi  and  if,  in  spite  of  this 
fact,  I  venture  to  add  another  address  to 
the  fast  growing  literature  of  the  subject, 
my  justification  may  be  found  in  the  follow- 
ing reasons  :  In  the  first  place  it  must  be 
borne  in  mind  that  such  addresses  are  very 
quickly  forgotten  "  Were  it  not  so,"  as  Dr. 
Billings  has  remarked,  '4t  would  be  a  hard 
world  for  address-givers."  In  the  second 
place,  the  progress  of  medicine  at  the  pres- 
ent time  is  so  rapid  that  new  points  of  view 
are  constantly  being  secured,  and  it  is, 
therefore,  not  at  all  impossible  that,  even 
at  comparatively  short  intervals,  new  and 
valuable  suggestions  may  be  made  both 
with  regard  to  subjects  to  be  taught  and  to 
methods  to  be  employed  in  giving  the  in- 
struction. 

Lastly,  it  so  happens  that  during  the  aca- 
demic year,  now  nearly  completed,  the  fac- 
ulty of  the  Harvard  Medical  School  has  in- 
augurated an  entirely  new  plan  of  instruc- 
tion in  the  sciences  of  anatomy,  physiology 
and  pathology.  This  scheme,  though  still 
in  the  experimental  stage,  embodies  ideas 
of  such  fundamental  importance  in  medical 
education  that  its  presentation  to  a  repre- 
sentative body  of  the  medical  profession 
seems  to  me  to  be  peculiarly  appropriate. 

I  shall,  therefore,  ask  you  to  consider 
with  me  this  evening  what  lessons  the  fac- 
ulty of  a  modem  medical  school  may  draw 
from  recent  advances  in  medical  science 
and  recent  experience  in  medical  education 
or,  in  other  words,  on  what  lines  the  in- 
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Btmction  of  a  medical  Bchool  of  the  first 
rank  is  likely,  in  the  immediate  future,  to 
be  organized. .  I  say  in  the  immediate  future 
for  what  changes  are  in  store  for  us  in  the 
course  of  the  next  few  decades  it  is  equally 
impossible  to  foresee  and  useless  to  specu- 
late. 

RELATION  OF  MEDICAL  SCHOOLS  TO  TTNIYEB- 

SITIES. 

One  of  the  most  hox>eful  signs  of  the 
times  in  the  field  of  medical  education  is 
the  growing  tendency  of  the  better  schools 
to  ally  themselves  to  universities  and  of 
universities  to  establish  medical  depart- 
ments. Of  the  great  advantages  to  med- 
ical education  which  may  be  expected  from 
this  union  it  is  unnecessary  for  me  to  speak, 
for  they  formed  the  subject  of  a  thoughtful 
discourse  delivered  by  the  last  president  of 
this  congress  at  Yale  University  in  1888.* 
The  twelve  years  that  have  elapsed  since 
he  spoke  have  brought  accumulating  evi- 
dence of  the  soundness  of  his  views.  In 
fact,  it  is  difficult  to  see  how  a  private  med- 
ical school  of  the  joint  stock  company  type 
can  ever,  in  the  future,  rise  to  the  first 
rank,  for  such  a  school  is  not  much  more 
likely  to  attract  endowments  than  a  cotton 
mill,  and  without  endowments  the  enor- 
mous expenses  of  a  modern  first-class  med- 
ical school  cannot  possibly  be  met. 

Great  as  are  the  benefits  to  a  medical 
school  of  thus  forming  a  department  of  a 
great  university,  the  advantages  of  the 
union  are  not  wholly  on  one  side.  Besides 
the  increase  of  prestige  secured  to  the  Uni- 
versity by  the  broadening  of  its  functions, 
the  establishment  of  a  medical  school  as 
part  of  the  university  organization  greatly 
facilitates  the  instruction  of  those  students 
who,  without  any  intention  of  becoming 
physicians,  seek  in  the  study  of  the  medical 
sciences  a  means  of  general  culture  and 
mental  discipline. 

^New  Englander  and  Yale  Review^  Sepi,  1888. 


The  relations  between  the  governing 
body  of  a  university  and  its  medical  faculty 
in  matters  of  administration  are  often  de- 
fined by  custom  and  tradition  rather  than 
by  statutory  provisions,  and  vary  consider- 
ably in  difierent  institutions.  In  general, 
two  methods  of  government  may  be  dis- 
tinguished. Either  the  initiative  is  left 
with  the  teaching  faculty,  the  governing 
body  exercising  simply  a  veto  power,  or 
the  governing  body  acts  directly  without 
necessarily  asking  advice  from  the  faculty 
or  its  members.  The  former  method  of 
government  is  most  likely  to  be  found  in 
those  cases  in  which  a  well-established 
medical  school  has  allied  itself  to  a  univer- 
sity for  the  sake  of  the  mutual  benefits  thai 
may  ensue  from  the  union,  and  the  latter 
method  in  those  cases  in  which  a  university 
has  completed  its  organization  by  the  crea- 
tion of  a  medical  department.  Both  meth- 
ods have  certain  advantages  and  neither  is 
without  its  drawbacks.  In  all  cases  men 
are  more  important  than  methods.  On 
the  one  hand,  the  collective  judgment  of  a 
teaching  faculty  on  matters  relating  to 
medical  education,  is  likely  to  be  of  more 
value  than  that  of  a  governing  body  which 
may  not,  and  generally  does  not,  inclnde 
physicians  among  its  members.  On  the 
other  hand,  personal  and  selfish  considera- 
tions are  perhaps  more  apt  to  sway  the 
judgment  of  a  &culty  than  that  of  a 
body  of  trustees,  esi>ecially  when  the  ques- 
tion is  that  of  the  appointment  of  teachers. 
That  this  is  not  a  serious  danger,  however, 
the  experience  of  Germany  seems  clearly  to 
show,  for  in  that  country,  as  Dr.  Farlow 
has  recently  pointed  out,  the  faculty '  has 
more  power  in  regard  to  appointments  and 
the  general  policy  of  the  university '  *  than 
with  us,  and  yet  we  find  there  the  custom 
of  calling  professors  from  one  university  to 
another,  fully  established ;  a  custom  whidi 

*  PresideDtial  addresB.    Am.  Soe.  of  Nafconlislik 
Deo.,  1899.    Sgiekcb,  Jan.  5»  1900. 
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most  be  regarded  as  one  of  the  strongest 
inflaences  in  maintaining  a  high  standard 
of  edacational  efficiency.  On  the  whole, 
therefore,  even  with  this  possibility  of 
error,  the  judgment  of  a  faculty  would 
seem  to  be  the  safer  guide,  and  there  are 
probably  few  boards  of  trustees  who  would 
feel  themselves  justified  in  disregarding  it 
altogether. 

The  above-mentioned  advantages  of  a 
union  between  a  medical  school  and  a  uni- 
versity will  naturally  become  more  obvious 
as  the  problems  of  medical  education  be- 
come more  complex,  and  the  methods  of 
instruction  more  costly.  Hence  we  may 
expect  in  the  near  future  to  find  all  of  the 
better  class  of  medical  schools  under  the 
SBgis  of  a  university,  and  we  may  reason- 
ably hope  that  this  change  will  be  as- 
sociated with  a  diminution  of  the  total 
number  of  medical  schools  now  so  greatly 
in  excess  of  the  needs  of  the  country. 

The  union  of  a  medical  school  with  a  uni- 
versity at  once  compels  the  consideration  of 
the  proper  relation  between  the  academic 
department  and  the  professional  school.  To 
say  that  the  former  should  be  the  feeder  of 
the  latter  and  that  the  holding  of  an  A.B.  de- 
gree should  be  the  condition  of  admission  to 
professional  studies,  is  to  adopt  the  position 
taken  by  two  of  our  leading  medical  schools. 
The  A.B.  degree,  however,  since  the  intro- 
duction of  the  elective  system,  no  longer 
stands  for  a  definite  amount  and  kind  of 
training.  Hence  the  Johns  Hopkins  Med- 
ical School  demands  not  only  the  diploma, 
but  also  evidence  of  ability  to  read  French 
and  Gterman  and  of  laboratory  training,  in 
physics,  chemistry  and  biology.  The  Har- 
vard Medical  School  is  content  to  accept  the 
A.B.  diploma  as  evidence  of  fitness  to  pur- 
sue professional  studies,  stipulating  only 
that  the  holder  shall  possess  an  adequate 
knowledge  of  inorganic  chemistry.  Whether 
the  example  set  by  these  schools  will  be  gen- 
erally followed  is  quite  doubtful.    Without 


undervaluing  the  importance  of  collegiate 
training  as  a  preparation  for  a  professional 
career  it  may  perhaps  be  contended  that  a 
properly  conducted  admission  examination 
is  a  better  test  of  fitness  to  pursue  the 
study  of  medicine  than  the  possession  of  a 
diploma  the  value  of  which  varies  so  much 
with  the  character  of  the  college  bestowing 
it.  Moreover,  the  possibility  that  a  young 
man,  unable  to  afford  the  expense  of  a  col- 
lege course,  may  yet  by  private  study  pre- 
pare himself  for  a  professional  career  is  not 
to  be  lost  sight  of.  Hence  the  Harvard 
school  provides  for  the  admission  by  special 
vote  of  the  faculty  of  young  men,  not  holders 
of  an  A.B.  degree,  who  may  furnish  satis- 
&ctory  evidence  that  they  have  obtained 
an  equivalent  education  and  that  they  are 
consequently  able  to  profit  by  the  instruc- 
tion which  the  school  has  to  offer. 

The  recent  lengthening  of  the  course  of 
study,  from  three  years  to  four,  in  all  the 
best  medical  schools  of  the  country,  has 
drawn  renewed  attention  to  the  importance 
of  enabling  the  student  who  takes  the  A.B. 
degree  as  a  preparation  for  medicine,  to  so 
far  shorten  the  sum  total  of  the  time  de- 
voted to  his  education,  that  he  may  be  able 
to  enter  upon  the  work  of  his  profession  at 
an  age  not  in  excess  of  that  at  which  his 
European  confreres  begin  their  career  as 
practitioners.  A  few  years  ago  an  exam- 
ination of  the  best  accessible  evidence  on 
the  subject  led  to  the  conclusion  that  for- 
eign systems  of  university  education  en- 
abled students  of  medicine  to  enter  upon 
their  life-work  at  least  two  years  earlier 
than  was  possible  for  the  alumni  of  Harvard 
College,  a  condition  dependent  upon  the 
f&Qt  that  the  changes  in  the  academic  de- 
partment, which  had  raised  the  age  of 
graduation,  had  been  made  with  little  re- 
gard to  the  interests  of  the  professional 
schools,  and  chiefly  for  the  purpose  of  mak- 
ing the  undergraduate  department  as  com- 
plete as  possible  in  itself.    In  other  univer- 
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cities  a  similar  condition  existed,  thongli 
probably  not  in  the  same  degree,  as  in 
Harvard. 

That  the  American  medical  stndent, 
seeking  the  best  possible  preparation  for 
his  profession,  is  seriously  handicapped  by 
these  conditions  has  been  generally  recog- 
nized, and  the  question  of  the  best  method 
of  meeting  the  difiSculty  has  been  widely 
discussed.  The  most  tiiorough  treatment 
of  the  case  consists  in  reducing  the  aca* 
demic  course  to  three  years.  Less  radical 
methods  are  the  provision  in  the  academic 
department  of  courses  of  instruction  by 
which  students  may  anticipate  a  part  of 
their  professional  work,  and  the  permission 
to  count  the  first  year  of  a  professional 
course  as  the  fourth  year  for  the  bachelor's 
degree.  The  first  and  most  radical  method 
meets  with  strenuous  opposition,  owing  to 
the  deeply- rooted  traditions  which  surround 
the  four  years'  academic  course  in  this 
country,  while  the  other  plans  violate  what 
in  some  colleges  seems  to  be  regarded  as  an 
educational  axiom:  that  one  course  of 
study  should  not  count  toward  two  degrees. 
It  is  interesting  to  notice  that,  without  any 
specific  legislation  to  this  end  the  quiet 
working  of  the  elective  system  has,  in  Har- 
vard College,  practically  solved  the  problem 
by  bringing  about  a  condition  in  which,  a« 
President  Eliot  says :  *  "  Any  young  man  of 
fair  abilities  can  now  procure  the  degree  in 
three  years  without  hurry  or  overwork,  if 
he  wishes  to  do  so  or  his  parents  wish  to 
have  him . "  The  President  further  ventures 
to  predict  that  "within  a  time  comparatively 
short,  the  majority  of  those  who  enter  the 
Freshman  class  will  come  to  college  with 
the  purpose  of  completing  the  requirement 
for  the  degree  in  three  years."  As  soon  as 
a  three  years'  residence  becomes  the  rule 
rather  than  the  exception,  a  young  man 
spending  four  years  in  college  will,  of  course, 

*  Annual  reports  of  the  president  and  treasurer  of 
Harvard  College,  1898-99,  page  10. 


be  regarded  either  as  deficient  in  mental 
capacity  or  as  having  wasted  his  time. 

That  a  reduction  of  the  academic  ooursd 
to  three  years  is  an  advantage  to  students 
looking  forward  to  a  professional  career,  or 
to  further  study  in  a  graduate  school  is  too 
obvious  to  need  discussion,  but  it  is  intet^ 
esting  to  find  the  change  advocated  in  the 
interest  of  the  undei^raduates  themselves. 
Professor  Olement  L.  Smith,  for  nine  years 
Dean  of  Harvard  GoU^e,  points  out  ^  that 
there  is  a  large  and  infiuential  class  of  col- 
lege men  who  get  into  the  habit  of  fritter^ 
ing  away  their  time  simply  because  they 
have  so  much  of  it  and  that  "  for  them  and 
for  those  whom  they  influence — and  these 
make  up  the  largest  part  of  the  class  we  are 
now  considering,  the  men  who  go  from  col- 
lege into  active  life — ^the  reduction  of  the 
course  would  be  a  distinct  gain. "  Nor  need 
we  fear  (as  has  sometimes  been  urged)  that, 
in  thus  reducing  the  length  of  the  college 
course,  we  shall  lose  the  fourth  and  most 
valuable  year,  for  as  Professor  Smith  says : 
"  The  senior  year  is  the  best  year,  not  be- 
cause it  is  the  fourth,  but  because  it  is  the  last 
year.  The  causes  which  make  it  what  it  is 
come  from  before,  not  from  behind ;  from  the 
consciousness  of  opportunity  passing  away 
and  of  the  serious  problems  of  life  close  at 
hand.  The  period  of  waste  lies  between 
the  fresh  zeal  and  good  resolutions  with 
which  the  youth  begins  his  course,  and  the 
growing  sense  of  responsibility  with  which 
he  draws  near  its  close.  It  is  this  inter- 
mediate period  that  would  be  shortened,  in 
the  briefer  course.  It  is  not  the  senior 
year  that  would  be  cut  off;  it  is  rather,  let 
us  say,  the  sophomore  year,  and  with  it 
might  well  go  its  absurd  name. " 

It  thus  appears  that  the  claims  of  the 
college  and  of  the  professional  school  npon 
the  time  of  the  student  are  in  a  fair  way  to 
be  harmoniously  adjusted. 

*  The  American  College  in  the  Twentieth  Centmy, 
Clement  L.  Smith,  Ailantie  Monthlp,  Feb.,  1900. 
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Ijet  ns  now  consider  Mn  what  way  the 
medical  school  of  the  immediate  fature  is 
likely  to  differ  from  that  of  the  present 
time  with  regard  to  the  subject  matter  of 
instruction.  The  most  striking  phenome- 
non presenting  itself  to  the  educator  of*  to- 
day is  the  recent  enormous  widening  of  the 
educational  horizon.  '^  The  immense  deep- 
ening and  widening  of  human  knowledge 
in  the  nineteenth  century  and  the  increasing 
sense  of  the  sanctity  of  the  individual's  gifts 
and  will  power  "*  are  the  fundamental  facts 
which  underlie  the  development  of  the 
elective  system^  but  it  is  important  to  bear 
in  mind  that,  as  Professor  Smith  observes,! 
this  development  has  been  ''due  not  so 
much  to  increase  of  knowledge — for  not 
all  new  knowledge  is  straightway  fit  for 
educational  purposes — but  rather  to  the 
conversion  of  new  fields  of  knowledge  to 
the  uses  of  education." 

A  discussion  of  the  elective  system  of  edu- 
cation with  its  attendant  advantages  and 
dangers  would  require  far  more  time  than  I 
have  at  my  disposal  and  I  must  content 
myself  with  pointing  out  the  possibility  that, 
in  this  period  of  transition,  the  educational 
pendulum  may  have  swung  to  an  extreme 
position  and  that  too  much  attention  has 
been  given  to  the  accidental  differences  of 
pupils  while  the  essential  similarity  of  their 
natures  has  been  lost  sight  of.  In  discus- 
sions on  individuality  as  a  basis  for  the 
elective  system  one  sometimes  hears  the 
statement  (attributed  to  Leibnitz)  that  no 
two  leaves  of  the  same  tree  are  alike.  This 
dissimilarity  however,  does  not  prevent 
them  from  all  elaborating  the  same  sap  and 
it  is,  moreover,  always  associated  with  suffi- 
cient essential  similarity  to  enable  any  one, 
with  even  the  most  elementary  knowledge 
of  trees,  to  distinguish  the  leaves  of  an  oak 
fh>m  those  of  a  maple. 

*C.  W.  Eliot,  AUaniie  MowUdy,  Oct.,  1899,  p.  443. 
t  C.  L.  Smith,  AUanHe  Moniklp^  Feb.,  1900,  p.  210. 


While  admitting  that  some  of  the  extreme 
positions  now  maintained  by  the  advocates 
of  the  elective  system  may,  in  the  future, 
have  to  be  abandoned,  no  one  can  doubt  the 
wisdom  of  adapting  the  education  to  the 
powers  of  the  mind  to  be  educated  and  of 
allowing,  in  the  case  of  advanced  students, 
the  choice  of  the  individual  to  be  a  deter- 
mining factor  in  the  selection  of  studies. 
Let  us,  therefore,  enquire  to  what  extent 
the  elective  system  may  properly  find  a  place 
in  the  curriculum  of  our  medical  schools. 
That  it  forms  an  essential  feature  of  our 
postgraduate  schools  of  medicine  scarcely 
needs  to  be  mentioned,  for  these  schools 
have  been  organized  for  the  express  pur- 
pose of  enabling  graduates  in  medicine  to 
select  such  subjects  for  study  as  may  seem 
to  them  desirable  and  to  acquire  more  ad- 
vanced knowledge  than  was  possible  in  the 
undergraduate  course.  Moreover,  in  some 
of  our  larger  schools,  since  the  establish- 
ment of  the  compulsory  four  years'  course, 
a  portion  of  the  instruction  of  the  fourth 
year  has  been  given  in  elective  courses  in 
various  specialties.  The  elective  system  in 
medicine  is,  therefore,  not  altogether  a 
novelty,  and  the  question  now  before  us  is 
whether  it  may  be  profitably  extended  to 
the  earlier  years  of  the  course. 

In  his  remarks  at  the  dinner  of  the  Har- 
vard Medical  Alumni  Association  in  1895, 
President  Eliot  used  the  following  language : 
'<  There  ought  to  be  in  the  Harvard  Med- 
ical School  an  extended  instruction  far  be- 
yond the  limits  of  any  one  student's  ca- 
pacity. This  involves,  of  course,  some  op- 
tional or  elective  system  within  the  school 
itself,  whereby  the  individual  student  should 
take  what  is,  for  him,  the  best  four  years' 
worth,  the  faculty  supplying  teaching  which 
it  might  take  a  single  student  eight,  twelve 
or  twenty  years  to  pursue."* 

One  year  ago  last  December,  in  an  ad- 
dress which  I  had  the  honor  to  deliver  in 

*  Balletin  Hanr.  Med.  Almnni  Assoo.,  No.  8,  p.  40. 
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New  York  before  the  American  Society  of 
Naturalists,*  I  gave  the  reasons  which 
seemed  to  me  conclasive  in  fi^vor  of  this 
extension  of  the  elective  system  and,  with 
your  permission,  I  will  take  the  liberty  of 
presenting  as  briefly  as  possible  the  views 
there  set  forth. 

In  the  first  place  it  may  be  assumed  that 
a  medical  school  of  the  first  rank  should 
be  an  institution  in  which  the  most  ad- 
vanced instruction  in  all  departments  of 
medicine  can  be  obtained,  and  on  this  as- 
sumption it  is,  of  course,  impossible  to  ar- 
range a  course  of  study  that  every  student 
must  follow  in  all  its  details,  for,  in  the 
time  which  may  properly  be  devoted  to  a 
course  of  professional  study,  it  is  quite  im- 
possible for  even  the  most  intelligent  stu- 
dents to  assimilate  all  the  varied  informa- 
tion which  such  a  school  may  be  reasonably 
expected  to  impart. 

It  seems,  therefore,  to  be  evident  that  in 
arranging  a  course  of  medical  study  a  dis- 
tinction must  be  made  between  those  sub- 
jects which  it  is  essential  that  every  student 
should  know  and  those  subjects  which  it  is 
desirable  that  certain  students  should  know, 
that  is,  between  those  things  of  which  no 
man  who  calls  himself  a  physician  can  af- 
ford to  be  ignorant  and  those  which  are  im- 
portant for  certain  physicians  but  not  for  all; 
in  other  words,  provision  must  be  made  both 
for  required  and  for  elective  studies.  The 
task  of  drawing  the  line  between  the  essen- 
tial and  the  desirable  in  medical  education 
will  require  the  greatest  possible  good  judg- 
ment and  readiness  for  mutual  concession 
on  the  part  of  those  engaged  in  the  work, 
but  there  is  no  reason  to  fear  that  the  diffi- 
culties will  be  found  insuperable  when  the 
importance  of  the  change  has  once  been 
recognized. 

Any  one  who  is  familiar  with  the  existing 
methods  of  medical  instruction  is  aware  that 

♦See  Science,  N.  S.,  Vol.  VIII.,  No.  209,  p.  921 
aod  Boston  Med.  and  Surg.  Journal^  December  29, 1898. 


in  nearly  every  department  many  things 
are  taught  which'  are  subsequently  found 
to  be  of  use  to  only  a  fraction  of  those  re- 
ceiving the  instruction.  Thus  the  surgical 
anatomy  of  hernia  is  taught  to  men  who 
will  subsequently  devote  themselves  to  der- 
matology, future  obstetricians  are  required 
to  master  the  details  of  physiological  optics 
and  the  microscopical  anatomy  of  muscles 
forms  a  part  of  the  instruction  of  men  des- 
tined to  a  career  as  alienists.  Now  no  one 
can  doubt  the  propriety  of  including  instruc- 
tion on  all  these  subjects  in  the  curricu- 
lum of  a  medical  school,  but  it  may  be 
fairly  questioned  whether  every  student 
should  be  forced  to  take  instruction  in  them 
all. 

To  better  indicate  the  nature  of  the  reform 
which  I  am  advocating,  allow  me  to  describe 
a  possible  arrangement  of  a  course  of  study 
in  the  department  of  physiology,  with  which 
I  am  of  course  more  familiar  than  with  any 
other.  An  experienced  lecturer  will  prob- 
ably find  it  possible  to  condense  into  a 
course  of  about  forty  or  fifty  lectures  all  the 
most  important  facts  of  physiology  with 
which  every  educated  physician  must  neces- 
sarily be  familiar.  Attendsknce  upon  these 
lectures,  combined  with  suitable  courses  of 
text-book  instruction  and  laboratory  work, 
would  suffice  to  guard  against  gross  ignor- 
ance of  physiological  principles.  In  addi- 
tion to  this  work,  all  of  which  should  be 
required,  short  courses  of  not  more  than 
eight  or  ten  lectures  each,  should  be  pro- 
vided, giving  advanced  instruction  in  such 
subjects  as  the  physiology  of  the  special 
senses,  cerebral  localization,  nerve-muscle 
physiology,  the  internal  secretion  of  glands, 
the  physiology  of  the  heart,  circulation  and 
respiration,  the  digestive  secretions,  the 
reproductive  organs,  etc.  These  courses 
should  be  elective  in  the  sense  that  no  stu- 
dent should  be  required  to  take  them  all. 
Each  student  might,  however,  very  properly 
be  required  to  choose  a  certain  number  of 
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coarses,  which,  when  once  chosen,  become, 
for  the  student  choosing  them,  reqaired 
coarses  leading  to  examination.  There  is 
in  my  opinion,  no  doubt  that  an  arrange- 
ment of  instruction  similar  to  that  here 
suggested  for  physiology  could  be  advan- 
tageously adopted  in  the  departments  of 
anatomy,  histology,  bacteriology,  medical 
chemistry,  pathology,  surgery,  and  in  the 
courses  of  instruction  in  the  various  special 
diseases,  such  as  dermatology,  ophthal- 
mology, etc. 

In  the  existing  state  of  medical  education 
the  introduction  of  the  elective  system  in 
some  form  or  other  seems  to  be  an  essential 
condition  to  any  further  important  advance, 
for  the  curriculum  of  most  of  our  schools  is 
already  so  crowded  that  no  considerable 
amount  of  instruction  can  possibly  be  added. 
Various  arguments  may,  of  course,  be  ad- 
vanced in  opposition  to  the  change.  It  may 
perhaps  be  urged  that  no  choice  of  studies 
can  be  made  without  determining  to  some 
extent  the  direction  in  which  the  work  of  a 
future  practitioner  is  to  be  specialized  and 
that  such  specialization  cannot  be  properly 
and  safely  permitted  until  the  student  has 
completed  his  medical  studies.  To  this  it 
may  be  answered  that,  whatever  may  be 
the  dangers  of  too  early  specialization,  the 
dangers  of  crowding  the  medical  course 
with  instruction  of  which  many  students  do 
not  feel  the  need,  and  of  thus  encouraging 
perfunctory  and  superficial  work,  are  a  cer- 
tainty no  less  serious.  It  is,  moreover,  a 
matter  of  common  observation  among  teach- 
ers in  medical  schools  that  a  certain  num- 
ber of  students  very  early  make  up  their 
minds  either  that  they  will  become  surgeons, 
obstetricians,  or  specialists  of  some  sort,  or, 
on  the  other  hand,  that  they  have  a  strong 
aversion  to  certain  branches  of  medicine  and 
a  determination  never  to  practice  them.  For 
such  students  a  prescribed  curriculum  neces- 
sarily involves  great  loss  of  time  and  energy. 

If  it  be  said  that  under  this  system  the 


medical  degree  will  cease  to  have  the  defi- 
nite meaning  now  attached  to  it  and  that  it 
will  be  impossible  to  tell  from  his  diploma 
in  what  way  a  physician  has  been  educated,, 
it  may  be  replied  that,  though  the  degrees 
of  A.B.,  A.M.,  Ph.D.  and  S.D.  are  affected 
with  exactly  this  same  uncertainty  of  sig- 
nification, their  value  seems  in  no  way  di- 
minished thereby.  As  long  as  the  M.D. 
degree  stands  for  a  definite  amount  of  seri- 
ous work  on  medical  subjects,  we  may  be 
reasonably  sure  that  those  who  hold  it  will 
be  safe  custodians  of  the  health  of  the  com- 
munity in  which  they  practise. 

If  it  be  urged  that  the  elective  system  in 
medical  education  will  lead  to  the  produc- 
tion of  a  class  of  physicians  who,  owing  to 
the  early  specialization  of  their  work,  will 
be  inclined  to  overrate  the  importance  of 
their  specialty  and  to  see  in  every  disease 
an  opportunity  for  the  display  of  their 
si>ecial  skill,  it  may  be  pointed  out  that  this 
result  is  apt  to  be  due  not  so  much  to  early 
as  to  imperfect  instruction  in  the  work  of  a 
specialist,  and  that  since  the  elective  system 
tends  to  encourage  thoroughness  in  special 
instruction,  the  evil  may  be  expected  to  di- 
minish rather  than  to  increase. 

METHODS   OF  INSTBUOTION. 

Having  thus  recognized  the  necessity  of 
remodeling  our  conception  of  the  subject 
matter  to  be  taught  and  noted  the  impor- 
tance of  distinguishing  between  the  essential 
and  the  desirable  in  medical  education  we 
must  next  consider  by  what  methods  the 
needed  information  may  be  best  imparted 
and  the  necessary  training  secured.  There 
is  perhaps  no  way  in  which  modem  educa- 
tional methods  differ  more  from  those  of  an 
earlier  period  than  in  the  greater  promi- 
nence given  to  object  lessons.  Beginning 
with  the  kindergarten  the  child  is  trained 
to  cultivate  his  power  to  observe  accurately 
and  to  manipulate  skilfully  and,  through 
his  school  and  college  life,  prominence  is 
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given  to  the  otgeotive  side  of  education  to 
an  extent  which  would  have  seemed  to  the 
book- trained  pedagogues  of  a  former  gener- 
tion  but  ill  adapted  to  xnrovide  the  well-stored 
mind  which  it  was  thought  to  be  the  prin- 
cipal object  of  education  to  secure.  In  the 
professional  schools  also  the  reaction  against 
purely  didactic  methods  has  been  strongly 
felt.  Even  in  those  professional  pursuits 
to  which  the  object  method  might  seem  at 
first  sight  least  applicable,  in  tiie  study  of 
the  law,  the  so-called  '  case  method'  of  in- 
struction has  been  found  to  exert  a  vivify- 
ing influence. 

In  medical  education  in  this  country  it  is 
interesting  to  note  that,  in  the  very  begin- 
ning, the  instruction  was  more  objective  in 
its  character  than  at  a  somewhat  later 
period.  In  those  early  days  it  was  in  the 
office  of  his  preceptor  and  at  the  bedsidCi 
as  his  actual  assistant,  that  the  embryo 
physician  was  initiated  into  the  mysteries 
of  his  calling.  Then  followed  a  period 
when  it  was  clearly  perceived  that  the 
trained  mind  is  necessary  to  interpret  the 
data  of  observation  and  that  mental  train- 
ing is  essential  to  correct  observing.  Hence 
schools  were  established  to  provide  this 
training  by  means  of  systematic  didactic 
lectures  covering  all  the  departments  of 
medicine  and  usually  extending  over  not 
more  than  four  months.  These  schools 
were  intended  at  first  merely  to  supplement 
the  work  of  the  preceptors  but  in  process 
of  time  the  relative  importance  of  these 
two  educational  agencies  was  reversed  and 
the  work  of  the  preceptors,  became  supple- 
mentary to  that  of  the  schools.  The  func- 
tion of  the  preceptors  finally  became  so 
subordinate  that  their  names  no  longer 
appeared  in  the  catalogues  though  this  did 
not  always  indicate  that  they  had  ceased  to 
afiford  students  opportunities  for  practical 
clinical  work.* 

*Se6  addreiB  by  Henry  Hun,  If.D.,  Albany  iM- 
wd  Armalt,  Oetober,  1896. 


The  schools,  once  established,  grew  chiefly 
by  an  increase  in  the  length  and  number  of 
the  lecture  courses  as  new  and  importent 
subjects  forced  themselves  upon  the  atten- 
tion of  the  medical  profession.  Against 
this  tmdue  extension  of  purely  didactic 
methods  of  instruction  a  reaction  has  now 
set  in  and  during  the  last  tea  or  fifteen 
years  loud  voices  have  been  nused  in  ad- 
vocacy of  more  objective  methods  thsn 
those  at  present  in  use.  It  is  not,  however, 
the  reinstatement  of  the  preceptor  that  is 
urged  but  rather  the  greater  use  of  labora* 
tory  methods  in  the  strictly  scientific  de- 
partments of  medical  instruction  and  their 
application  as  far  as  possible  at  the  bedside 
of  the  patient.  A  fruitful  discussion  of  the 
relative  advantages  of  the  laboratory,  the 
lecture  and  the  text-book  as  methods  of  med- 
ical education  csuinot  be  undertaken  without 
a  recognition  of  the  fsust  that  this  educatioa 
has  a  double  object.  In  the  first  place  the 
faculties  of  the  student  are  to  be  so  trained 
that  he  may  observe  carefully,  reason  cor- 
rectly, study  effectively  and  judge  wisely ; 
in  other  words,  he  is  to  be  'trained  for 
power'  to  use  President  Eliot's  phrase. 
In  the  second  place  there  must  be  imparted 
to  him  a  sufficiently  large  fraction  of  the 
acquired  medical  knowledge  of  the  time  to 
make  him  a  safe  custodian  of  the  health  of 
the  community.  Which  of  these  two  ob- 
jects is  the  more  important  is  a  question 
which  we  need  not  now  discuss,  but  even 
if  we  grant  all  that  is  claimed  by  the  advo- 
cates of  training  for  power  it  is  evident 
that  the  constantly  increasing  range  of 
subjects  with  regard  to  which  an  edaoated 
physician  must  be  informed  will  greatly 
reduce  the  time  which,  in  the  curriculum 
of  a  medical  school,  may  properly  be  de- 
voted to  courses  of  instruction  not  intended 
to  impart  direct  and  valuable  infonnaticai. 
In  fact,  'training  for  power'  should  be 
largely  a  function  of  the  academic  depart- 
ment of  a  university,  and,  when  undert^doen 
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in  a  professional  school,  shoald  be  so  di- 
rected as  to  impart  at  the  same  time  the 
greatest  possible  amount  of  useful  informa- 
tion. 

liet  us  now  consider  how  far  the  didactic 
and  the  laboratory  methods  of  instruction 
are  each  adapted  to  secure  these  two  objects 
of  medical  education.  For  the  purpose  of 
training  for  power  no  one  can  doubt  the 
value  of  the  laboratory  method.  Contact 
with  the  phenomena  themselves  and  not 
with  descriptions  of  them  has  a  stimulating 
effect  upon  the  mind  of  a  student,  the  im- 
portance of  which  it  is  difficult  to  exagger- 
atOy  bat  it  does  not  follow  from  this  that  the 
lecture,  the  recitation  and  the  text-book 
are  worthless  as  methods  of  training.  It  is 
here  that  some  of  the  advocates  of  labora- 
tory methods  have  committed  what  appears 
to  me  a  serious  error  such  as  is  too  apt  to 
characterize  all  reform  movemente,  the 
error,  namely,  of  assuming  that  because 
one  proposition  is  true,  another  proposition, 
not  logically  inconsistent  with  it,  must  be 
untrue.  ''These  gentlemen,"  as  Professor 
Howell^  has  expressed  it,  ''  having  become 
possessed  of  the  golden  truth  that  the  best 
knowledge  is  that  which  comes  from  per- 
sonal experience,  seem  disposed  to  deny  all 
value  to  knowledge  communicated  from  the 
experience  of  others."  We  are  told,  for  in- 
stance, by  Dr.  Burr,f  that  the  didactic  lec- 
ture ''dates  from  the  time  when  print- 
ing was  unknown  and  manuscripts  were 
rare  and  almost  priceless  and  the  only 
means  of  communicating  knowledge  was  by 
word  of  mouth.  To-day  it  is  in  large  part 
an  anachronism,  because  the  time  devoted 
to  it  could  be  put  to  better  uses." 

In  his  able  address^  at  the  last  Yale  Uni- 
versity Medical  Commencement  my  col- 
league, Dr.  C,  S.  Minot,  expressed  himself 

*Tke  Mehigan  AlumnWf  Jan.,  1900,  Vol.  VL,  p. 
143. 
tPhHaddphia  Medical  Journal,  Oot.  21,  1899. 
t  SciSHCE,  July  7,  1899. 


as  follows :  "  The  very  best  that  can  be  said 
of  a  lecture  or  a  book  is  that  it  describes  well 
the  knowledge  which  someone  possesses. 
There  is  no  knowledge  in  books.  *  *  * 
A  book  or  a  lecture  can  serve  only  to  assist 
a  man  to  acquire  knowledge  with  lessened 
loss  of  time.  Knowledge  lives  in  the  lab- 
oratory; when  it  is  dead  we  bury  it  de- 
cently in  a  book.  *  *  *  A  lecture  is  a 
spoken  book."  I  venture  to  believe  that 
Professor  Minot's  students  will  hardly  agree 
with  this  estimate  of  the  lifeless  character 
of  either  his  written  or  his  spoken  instruc- 
tion. 

In  place  of  these  rather  disparaging 
views  of  the  importance  of  a  didactic  lec- 
ture, I  am  inclined  to  accept  Dr.  Weir 
Mitchell's*  opinion  that  "  The  best  lectur- 
ing does  not  so  much  think  for  you  as  in- 
vite you  to  think  along  suggested  lines  of 
enquiry."  If,  as  has  been  claimed,  "  the 
passive  attitude  of  listening  does  not  de- 
mand of  the  students  intelligent  thought,  "f 
the  fault  must  lie  with  the  lecturer  and  not 
with  the  method  of  instruction.  In  every 
department  of  medicine  advanced  instruc- 
tion necessarily  deals  with  subjects  which 
lie  within  what  Foster  has  called  the 
'  penumbra '  of  solid  scientific  acquisition, 
and  about  which  conflicting  views  are-, 
therefore,  certain  to  be  held.  It  is  in  in- 
viting thought,  with  regard  to  the  evidence 
on  which  these  views  rest,  that  the  experi- 
enced lecturer  has  his  best  opportunity  to 
train  the  minds  of  his  hearers.  Other  Op- 
portunities are  also  affi)rded  by  the  histor- 
ical presentation  of  subjects  about  which 
differences  of  opinion  no  longer  exist,  for 
there  are  few  things  more  instructive  than 
to  follow  up,  step  by  step,  the  lines  by 
which  our  knowledge  has  advanced,  noting 

^UMversUy  Buaetin,  YoL  III.,  p.  85.  Phila., 
Deo.,  1898. 

tW.  B.  Cannon,  A.M.  The  Gase  Method  of 
Teaching  Bystematio  Medidne.  BonUm  Med,  qnd 
IShi/rg.  Jaum,,  Jan.  11,  1900. 


692 


SCmNGE. 


[N.  S.  VouXI.   No.  279. 


the  marks  which  dlBtingnish  the  paths 
which  have  been  trodden  snccessfnlly  from 
those  which  have  turned  oat  to  be  '  No 
Thoroughfare.'  Even  better  opportunities 
for  mental  training  than  those  which  the 
lecture  room  presents,  are  afforded  by  the 
recitation,  for  here  the  minds  of  the  teacher 
and  the  pupil  are  brought  most  closely  into 
contact,  the  pupil's  difficulties  are  appre- 
ciated by  the  instructor,  and  the  point  of 
view  of  the  teacher  can  be  learned  by  the 
pupil.  It  has  always  seemed  to  me  that 
no  higher  enjoyment  falls  to  the  lot  of  the 
teacher  than  that  which  he  experiences 
when,  by  a  series  of  carefully  considered 
questions,  he  leads  his  pupil  onward  from 
the  known  to  the  unknown,  and  notes  the 
gleam  of  intelligence  which  illumines  his 
countenance  as  a  subject,  previously  ob- 
scure, becomes  clear,  as  a  result  of  his  own 
mental  operations,  guided  by  his  teacher's 
skilful  questions.  It  thus  appears  that 
no  monopoly  of  opportunities  for  mental 
training  can  be  claimed  for  the  laboratory 
method  of  instruction. 

We  must  next  inquire :  what  are  the 
relative  advantages  of  the  laboratory  and 
didactic  methods  as  means  of  imparting 
information?  Here  we  at  once  perceive 
that  a  great  deal  will  depend  upon  the  kind 
of  information  to  be  imparted.  Certain 
subjects  are  much  better  adapted  than 
others  to  be  taught  in  the  laboratory.  The 
student  of  anatomy,  for  instance,  can  se- 
cure the  greater  part  of  the  information 
which  he  needs  by  laboratory  methods, 
i,  e.,  in  the  dissecting  room,  though  a  short 
course  of  lectures  on  descriptive  anatomy 
in  which  an  experienced  teacher  emphasizes 
the  salient  features  of  the  subject  will 
probably  always  be  indispensable.  Phy- 
siology and  pathology  (including  physio- 
logical chemistry,  pharmacology  and  bac- 
teriology) are  subjects  in  which  laboratory 
instruction  may  be  unquestionably  much 
more  freely  used  than  is  customary  at  the 


present  time.  The  recent  experience  of 
the  Harvard  Medical  School,  in  which  the 
laboratory  courses  in  these  subjects  have 
been  greatly  extended,  has  furnished  con- 
clusive evidence  of  the  value  of  this  method 
of  instruction  as  a  means  both  of  impart- 
ing information  and  of  stimulating  the 
mind  of  the  student.  It  must  be  remem- 
bered, however,  that,  as  Dr.  Welch  *  has 
said,  '^  laboratory  methods  are  extremely 
time-taking  and  are  not  adapted  to  teach 
the  whole  contents  of  any  of  the  medical 
sciences.  It  is,  of  course,  hopeless  to  at- 
tempt to  demonstrate  practically  all  of 
even  the  more  important  &ct8  that  the 
student  should  learn." 

Moreover,  observed  facts  are  often  ap- 
parently inconsistent  with  each  other. 
Equally  competent  observers  differ  in  their 
interpretation  of  them.  Yet,  because  the 
last  word  of  science  has  not  been  spoken  on 
these  subjects,  it  would  be  a  mistake  to  ex- 
clude them  from  the  medical  curriculam. 
The  student  should  rather  be  carefully  in- 
structed as  to  researches  which  have  not 
yet  yielded  definite  results.  The  most 
profitable  way  of  reconciling  conflicting  ob- 
servations should  be  pointed  out,  and  he 
should  be  shown  In  what  direction  the 
search  for  truth  can  be  prosecuted  with  the 
best  prospect  of  success.  He  will  then  be 
able  to  appreciate  the  value  of  new  obser- 
vations and  to  assign  to  their  true  position 
the  reported  discoveries  in  medical  science. 

Instruction  of  this  sort  can,  of  course,  be 
given  only  by  an  experienced  lecturer  who 
has  mastered  the  subject  of  which  he  treats. 
It  is  in  this  kind  of  teaching  and  in  the  ex- 
position of  those  facts  and  principles  which 
cannot  properly  be  made  the  subject  of 
laboratory  instruction  to  students  that  the 
didactic  lecture  of  the  future  will  probably 
find  its  principal  field  of  usefulness.  In 
the  latter  direction,  however,  the  field  is 

*  Higher  Medioal  Education  and  the  Need  of  ita 
Endowment.     The  Medical  News,  July  28, 1894. 
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more  reBtrided  than  might,  at  first  sight, 
appear  for  the  amount  of  practical  work 
that  can  be  successfally  performed  by  first- 
and  second-year  students  in  a  physiological 
or  in  a  pathological  laboratory  is  surpris- 
ingly large.  In  the  physiological  depart- 
ment of  the  Harvsurd  Medical  School,  for 
instance,  during  the  current  academic  year 
each  pair  of  students  in  a  class  of  180  has 
been  furnished  with  a  kymographion,  a 
capillary  electrometer,  a  moist  chamber,  an 
induction  coil,  unpolarizable  electrodes,  etc. , 
and  the  most  important  experiments  of 
nerve- muscle  physiology  have  been  success- 
fully repeated.  The  fundamental  experi- 
ments in  the  physiology  of  the  circulation, 
respiration,  etc.,  are  to  be  performed  in  a 
similar  manner.  In  the  pathological  labo- 
ratory the  students,  working  in  sections  of 
ten,  have  had  an  opportunity  of  producing 
for  themselves  and  studying  experimentally 
the  most  important  pathological  degenera- 
tions. They  have  also  studied  in  the  same 
way  the  principal  infectious  diseases.  In 
the  anatomical  department  also,  while  the 
number  of  didactic  lectures  has  been  dimin- 
ished, the  whole  class  has  had  largely  in- 
creased fiicilities  for  the  practical  study  of 
bones  and  of  various  special  organs. 

Still,  after  making  due  allowance  for  the 
legitimate  expansion  of  laboratory  teaching, 
it  is  probably  safe  to  say  that  a  systematic 
course  of  lectures  in  each  of  the  medical 
sciences  will  never  be  found  to  be  superflu- 
ous and  that  the  day  is  probably  far  dis- 
tant when  the  lectures  will  be  merely  '  ex- 
planatory of  the  experiments.  '^ 

We  have  thus  far  considered  the  rela- 
tive advantages  of  didactic  and  laboratory 
methods  in  teaching  the  medical  sciences, 
but  the  agitation  in  favor  of  objective 
teaching  has  extended  also  to  the  clinical 
departments  of  medicine  and  the  organiza- 
tion of '  clinical  laboratories,'  in  which  the 

*  Porter,  Boston  Med.  and  Surg,  Journal^  Deo.  29, 
1898. 


cases  of  hospital  patients  may  be  studied 
by  the  most  refined  methods  of  physiolog- 
ical and  pathological  research,  is  a  natural 
outcome  of  this  agitation.  In  fact,  how- 
ever, so  &r  as  instruction  is  actually  given 
at  the  bedside,  clinical  medicine  hais  always 
been  taught  by  means  of  object  lessons. 
In  many  of  our  schools  this  instruction  has 
been  supplemented  by  so-called  'confer- 
ences,' exercises  in  which  a  student  reports 
before  the  class  a  case  which  he  has  him- 
self examined,  giving  diagnosis,  prognosis 
and  treatment.  The  subject  is  then  dis- 
cussed by  the  class  and  finally  by  the  in- 
structors. 

Wherever  actual  cases  of  disease  are  thus 
utilized  for  teaching  purposes  the  instruc- 
tion is  always  likely  to  be  more  or  less  hap- 
hazard and  unsystematic,  for  the  diseases 
studied  will  be  those  of  which  actual  cases 
happen  to  be  available.  To  remedy  this 
difficulty  it  has  been  recently  proposed  *  to 
substitute  the  study  of  hospital  records  of 
cases  for  the  examination  of  the  cases 
themselves,  a  method  quite  analogous  to 
that  known  as  the  ^case-method'  which 
has  long  been  used  with  great  success  in 
training  students  in  the  Harvard  Law 
School.  It  will  thus  be  ][>0S6ible  to  group 
cases  so  that  they  will  throw  light  upon 
each  other  and,  though  the  student  will 
miss  the  stimulus  of  contact  with  the  actual 
patient,  the  method  presents  so  many  dis- 
tinct advantages  that  it  will  doubtless  com- 
mend itself  to  many  teachers  of  clinical 
medicine  and  of  theory  and  practice. 

It  is  thus  evident  that  the  reaction 
against  purely  didactic  methods  of  instruc- 
tion is  well  under  way.  It  is  a  movement 
to  be  heartily  welcomed,  for  there  can  be  no 
doubt  that  medical  students  have  been  and 
still  are  too  much  lectured,  but,  like  all 
other  reforms,  it  should  be  carefully  guided 
lest  useful  as  well  as  useless  things  be  swept 
away.     It  should  be  borne  in  mind  that  it 

*  W.  6.  Cannon,  A.M.,  1.  o. 
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is  quite  as  eai^  to  abuse  the  laboratory  as 
the  didactic  method  of  instruction  and  that 
in  all  sdiemes  of  edaoation  a  good  teacher 
with  a  bad  method  is  more  effective  than  a 
bad  teacher  with  a  good  method.  As  Pro- 
fessor Howell  *  has  well  remarked, "  CQurses 
of  lectures,  that,  if  analyzed  would  be  found 
to  be  top-heavy  and  lopsided,  and  otherwise 
possessed  of  an  instability  that  should  have 
insured  &ilure,  have  been  saved  and  made 
instruments  of  great  value  by  the  mere 
earnestness  of  the  teacher." 

DISTBIBUnON  OF  WORK. 

The  next  question  which  I  shall  ask  you 
to  consider  is  that  of  the  proper  distribution 
of  the  work  of  a  medical  student.  Thirty 
years  ago  no  such  question  seems  to  have 
presented  itself  to  the  minds  of  instructors 
in  medicine.  The  medical  faculties  of  that 
time  contented  themselves  with  providing, 
each  year,  courses  of  lectures  covering  all 
the  departments  of  medicine,  as  they  were 
then  understood,  and  every  student  was  ex- 
pected to  attend  as  many  of  the  lectures  as 
he  saw  fit.  Between  1870  and  1880  the  fact 
that  there  is  a  natural  sequence  in  medical 
studies  became  generally  recognized  and 
graded  courses  of  instruction  were  estab- 
lished in  the  principal  medical  schools  of  the 
country.  The  grading,  was  not,  however, 
carried  sufficiently  far.  Thus  instruction 
in  both  anatomy  and  physiology  was  gen- 
erally given  simultaneously  through  the 
whole  of  the  first  year,  though  the  knowl- 
edge of  structure  should  logically  precede 
a  study  of  function. 

The  time  seems  now  to  have  come  for 
taking  another  step  in  grading  medical  in- 
struction and,  during  the  academic  year 
now  drawing  to  a  dose,  instruction  in  the 
Harvard  Medical  School  has  been  given  in 
accordance  with  a  plan  of  which  the  guid- 
ing principles  are  concentration  of  work 
and  sequence  of  subjects.    Thus  in  the  first 

*L  0.,  p.  144. 


half  of  the  first  year  the  stadents  devote 
themselves  exclusively  to  the  study  of  anai- 
omy  including  histology  and  embryology. 
In  the  second  half  year  they  are  oecnpifld 
wi(ii   physiology,  indnding   physiologieal 
chemistry,  while  in  the  first  half  of  tbe 
second  year  pathology^  indnding  bacterid- 
ogy,  engages  their  attention.    It  is  perhaps 
too  early  to  pass  a  final  judgment  upon  Ae 
vsdue  of  the  method  but  thus  far  botii 
teachers  and  students  seem  to  regard  it  as 
a  success.    The  result  seems  to  heave  justi- 
fied the  opinion  of  its  advocates  that  tbe 
work  of  the  student  would  be  made  '  easier 
by  concentrating  his  thoughts  upon  one 
suliject  instead  of  dissipating  his  attention 
upon  many  subjects.'*    Nor  have  its  oppo- 
nents found  any  justification  for  their  bars 
that  the  average  brain  would  beoome  la- 
tigued  and  unreceptive  by  too  close  i^ipli- 
cation  to  one  subject  for  the  sdences  of 
anatomy,  physiology  and  pathology  'are 
not  narrow  hedged    in  areas  but  rather 
broad  and  diversified  domains  composed  of 
many  contiguous  fields,'t  in  passing  from 
one  to  another  of  which  the  student  may 
rest  his  mind  without  interrupting  the  con- 
tinuity of  effort  essential  to  effective  work. 
An  obvious   objection   to  this   method 
of  concentrating  instruction  is  tiie  In^ge 
amount  of  work  which  it  imposes  upon  tiie 
instructors.    There  is  no  doubt  that  the 
labor  of  teaching  every  day  in  the  week 
may  task  the  powers  of  even  the  most  en- 
thusiastic instructor,  but  it  has  been  found 
that  the  laboratory  work  which  has  ocoa- 
pied  from  two  to  three  hours  every  forenoon 
has  been  conducted  with  much  less  fatigue 
than  was  antidpated.     In  fiust  students, 
when  supplied  with  printed  directions  for 
work  and  with  ttie  necessary  apparatus, 
need  remarkably   little  supervision.     In 
tiie  physiological  lid[>oratory  it  was  found 
that  one  instructor  could  readily  supervise 

*  ICinot,  1.  0.,  Reprint,  p.  82. 
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the  work  of  fifteen  pair^  of  Btndents,  and 
the  eotperience  in  the  anatomical  and  patho- 
logical departments  was  of  a  similar  sort. 

EXAMINATIONS. 

Closely  connected  with  the  questions  of 
method  of  instruction  and  of  distribution  of 
work  is  the  subject  of  examinations.  With 
regard  to  these  tests  of  our  educational 
methods,  opinions  vary  even  more  widely 
than  with  regard  to  the  methods  them- 
selves. There  is  only  one  point,  as  Profes- 
sor Exner  has  remarked,  on  which  teachers 
are  practically  united,  and  that  is,  '^  that 
an  examination  is  a  necessary  evil. "  Every 
examiner  knows  only  too  well  that  an  ex- 
amination is  but  a  very  imperfect  test  of 
knowledge,  but  few  are  ready  with  any 
suggestion  of  a  substitute.  Much  of  the 
confusion  which  prevails  in  the  discussion 
of  this  subject  would  be  removed  if  the  ob- 
jeotB  to  be  seemed  by  an  examination  were 
more  clearly  apprehended.  Professor  Ez- 
ner^  I>oints  out  that  examinations  may  be 
broadly  divided  into  two  classes,  viz,  the 
Controlprufung,  to  test  the  faithfulness  with 
which  the  student  has  performed  his  daily 
tasks,  and  the  Beifeprufung  to  determine 
the  amount  of  his  permanently  acquired 
knowledge  of  medical  subjects. 

The  examination,  which,  at  the  end  of 
the  year,  covers  the  whole  ground  of  the 
jirevious  twelve  months^  instruction  and 
which  is  so  common  in  our  schools,  belongs 
to  neither  of  these  two  classes  and  is  really 
a  concession  to  a  very  natural  wish  of  the 
students  to  get  the  examination  '  out  of  the 
way '  while  the  subject  is  still  fresh  in  their 
minds.  Having  little  justification  from  an 
educational  point  of  view  we  may  hope  to 
see  it  abandoned  when  the  extension  of 
laboratory  methods  provides  in  the  note- 
book and  graphic  reeords  of  each  student 
tiie  evidence  of  his  daily  work,  and  thus 
either  renders  a  further  examination  un- 

*1.  c,  Beprint. 


necessary  or  prepares  the  way  for  a  final 
test  of  his  fitness  to  receive  his  diploma 
of  M.D.  Whether  the  written  or  the  oral 
examination  affords  the  better  method  of 
applying  this  test  is  a  question  about  which 
opinionB  vary.  The  fact  that  some  per- 
sons can  write  more  readily  than  they  can 
talk,  while  others  can  talk  more  readily 
than  they  can  write,  seems  to  be  a  reason 
for  providing  a  mixed  method  of  examina- 
tion in  which  each  individual  may  have  an 
opportunity  of  appearing  to  the  best  ad- 
vantage. 

OONOLUSIONS. 

If  the  views  here  presented  are  well 
founded  we  may  expect  that  a  medical 
school  of  the  first  rank  will,  in  the  imme- 
diate future,  be  organized  and  administered 
somewhat  as  follows : 

I.  It  will  be  connected  with  a  university 
but  will  be  so  far  independent  of  university 
control  that  the  faculty  will  practically  de- 
cide all  questions  relating  to  methods  of 
instruction  and  the  personnel  of  the  teach- 
ing body. 

II.  It  will  offer  advanced  instruction  in 
every  department  of  medicine,  and  will 
therefore  necessarily  adopt  an  elective  sys- 
tem of  some  sort,  since  the  amount  of  in- 
struction provided  will  be  far  more  than 
any  one  student  can  follow. 

III.  The  laboratory  method  of  instruc- 
tion will  be  greatly  extended,  and  students 
will  be  trained  to  get  their  knowledge,  as 
far  as  possible,  by  the  direct  study  of  na- 
ture, but  the  didactic  lecture,  though  re- 
duced in  importance,  will  not  be  displaced 
from  its  position' as  an  educational  agency. 

lY.  The  work  of  the  students  will  prob- 
ably be  so  arranged  that  their  attention 
will  be  concentrated  upon  one  principal 
subject  at  a  time,  and  these  subjects  will 
follow  each  other  in  a  natural  order. 

y .  Examinations  will  be  so  conducted  as 
to  afford  a  test  of  both  the  faithfulness 
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with  which  a  stadent  performB  his  daily 
work  and  of  his  permanent  acqaisition  of 
medical  knowledge  fitting  him  to  practise 
his  profession. 

If  I  have  clothed  these  conclusions  in 
the  language  of  prophecy  it  is  because  the 
title  of  my  discourse  has  laid  this  necessity 
upon  me.  In  forecasting  the  immediate 
future,  I  have  borne  in  mind  the  history 
of  the  immediate  past  and,  if  I  have  failed 
to  read  aright  the  indications  of  the  lines 
on  which  our  medical  schools  are  to  ad- 
vance, it  must  be  remembered  that  the  de- 
velopment of  a  biological  science  and  of  its 
dependent  arts  not  infrequently  takes  place 
in  totally  unexpected  directions,  thus  in- 
troducing into  the  path  of  educational 
progress  perturbations  which  may  well 
defy  prediction. 

H.   P.    BOWDITOH. 

Habvabd  Medical  School. 


NATIONAL  STANDARDIZING  BUREAU* 

Treasury  Department, 
Office  of  the  Secretary, 
Washington,  April  18,  1900. 

Sir  :  I  have  the  honor  to  submit  herewi  th 
the  following  draft  of  an  amendment  to  the 
sundry  civil  bill,  now  pending  in  the  Com- 
mittee on  Appropriations,  and  to  recom- 
mend that  the  necessary  appropriation  to 
carry  the  same  into  operation  and  effect 
may  be  included  therein  : 

That  the  Office  of  Standard  Weights  and 
Measures  shall  hereafter  be  known  as  the  Na- 
tional Standardizing  Bureau,  and  shall  remain 
under  the  control  of  the  Secretary  of  the  Treas- 
ury. 

The  functions  of  the  bureau  shall  consist  in 
the  custody  of  the  standards ;  the  comparison 
of  the  standards  used  in  scientific  investigations, 
engineering,  manufacturing,  commerce,  and 
educational    institutions  with    the    standards 

*  Letter  from  the  Secretary  of  the  Treasnry,  trana- 
mitting,  with  accompanyiDg  communioations,  a  draft 
of  a  bill  for  the  establishment  of  a  National  Stan- 
dardizing Bureau. 


adopted  or  recognized  by  the  Government ;  the 
construction  when  necessary  of  standards,  their 
multiples,  and  subdivisions;  the  testing  and 
calibration  of  standard  measuring  apparatus  ; 
the  solution  of  problems  which  arise  in  con- 
nection with  standards;  the  determination  of 
physical  constants,  and  the  properties  of  ma- 
terials when  such  data  are  of  great  importance 
to  scientific  or  manufacturing  interests  and  are 
not  to  be  obtained  of  sufficient  accuracy  else- 
where. 

The  bureau  shall  exercise  its  functions  for 
the  Government  of  the  United  States ;  for  any 
State  or  municipal  government  within  the 
United  States,  or  for  any  scientific  society, 
educational  institution,  firm,  corporation,  or 
individual  within  the  United  States  engaged  in 
manufacturing  or  other  pursuits  requiring  the 
use  of  standards  or  standard  measuring  instru- 
ments. All  requests  for  the  services  of  the 
Bureau  shall  be  made  in  accordance  with  the 
rules  and  regulations  herein  established. 

The  officers  and  employees  of  the  bureau 
shall  consist  of  a  director,  at  an  annual  salary 
of  six  thousand  dollars  ;  one  physicist,  at  an 
annual  salary  of  thirty-five  hundred  dollars; 
one  chemist,  at  an  annual  salary  of  thirty-five 
hundred  dollars ;  two  assistant  physicists  or 
chemists,  each  at  an  annual  salary  of  twenty- 
two  hundred  dollars ;  two  laboratory  assistants, 
each  at  an  annual  salary  of  fourteen  hundred 
dollars;  two  laboratory  assistants,  each  at  an 
annual  salary  of  twelve  hundred  dollars ;  one 
secretary,  at  an  annual  salary  of  two  thousand 
dollars  ;  one  clerk,  at  an  annual  salary  of 
twelve  hundred  dollars;  one  clerk,  at  an 
annual  salary  of  one  thousand  dollars ;  one 
messenger,  at  an  annual  salary  of  seven  hun- 
dred and  twenty  dollars  ;  one  engineer,  at  au 
annual  salary  of  fifteen  hundred  dollars ;  one 
fireman,  at  an  annual  salary  of  seven  hundred 
and  twenty  dollars ;  one  mechanician,  at  an 
annual  salary  of  fourteen  hundred  dollars; 
one  mechanician,  at  an  annual  salary  of  one 
thousand  dollars ;  one  mechanician,  at  an  an- 
nual salary  of  eight  hundred  and  forty  dollars ; 
one  watchman,  at  an  annual  salary  of  seven 
hundred  and  twenty  dollars,  and  two  laborers, 
each  at  an  annual  salary  of  six  hundred  dollars. 

The  director  shall  be  appointed  by  the  Presi- 
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dent,  by  and  with  the  advice  and  consent  of 
the  Senate.  He  shall  have  the  general  super- 
Yision  of  the  bureau,  its  equipment,  and  the 
exercise  of  its  functions.  He  shall  make  an 
annual  report  to  the  Secretary  of  the  Treasury, 
including  an  abstract  of  the  work  done  during 
the  year,  and  a  financial  statement.  He  may 
iasne,  when  necessary,  bulletins  for  public  dis- 
tribution, containing  such  information  as  may 
be  of  value  to  the  public  or  facilitate  the  bureau 
in  the  exercise  of  its  functions. 

The  officers  and  employees  provided  for  by 
this  act,  except  the  director,  shall  be  appointed 
by  the  Secretary  of  the  Treasury,  at  such  time  as 
their  respective  services  may  become  necessary. 

The  following  sums  of  money  are  hereby  ap- 
propriated :  For  the  payment  of  salaries  pro- 
vided for  by  this  act,  the  sum  of  thirty-four 
thousand  nine  hundred  dollars,  or  so  much 
thereof  as  may  be  necessary ;  for  the  erection 
of  a  suitable  laboratory,  of  fireproof  construc- 
tion, for  the  use  and  occupation  of  said  bureau, 
including  all  permanent  fixtures,  such  as  plumb- 
ing, piping,  wiring,  heating,  lighting,  and  ven- 
tilation, the  sum  of  two  hundred  and  fifty  thou- 
sand dollars ;  for  equipment  of  said  laboratory, 
the  sum  of  twenty -five  thousand  dollars  ;  for  a 
site  for  said  laboratory,  to  be  approved  by  the 
visiting  committee  hereinafter  provided  for  and 
purchased  by  the  Secretary  of  the  Treasury, 
the  sum  of  twenty-five  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary ;  for  the 
payment  of  the  general  expenses  of  said  bureau, 
including  books  and  periodicals,  furniture, 
office  expenses,  stationery  and  printing,  heat- 
ing and  lighting,  expenses  of  the  visiting  com- 
mittee, and  contingencies  of  all  kinds,  the  sum 
of  ten  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  to  be  expended  under  the 
supervision  of  the  Secretary  of  the  Treasury. 

For  all  comparisons,  calibrations,  tests,  or 
investigations,  except  those  performed  for  the 
Government  of  the  United  States  or  State 
governments  within  the  United  States,  a  reason- 
able fee  shall  be  charged,  according  to  a  schedule 
submitted  by  the  director  and  approved  by  the 
Secretary  of  the  Treasury. 

The  Secretary  of  the  Treasury  shall  from 
time  to  time  make  regulations  regarding  the 
payment  of  fees,  the  limits  of  tolerance  to  be 


attained  in  standards  submitted  for  verification, 
the  sealing  of  standards,  the  disbursement  and  re- 
ceipt of  moneys,  and  such  other  matters  as  he  may 
deem  necessary  for  carrying  this  act  into  effbct. 

There  shall  be  a  visiting  committee  of  five 
members,  to  be  appointed  by  the  Secretary  of 
the  Treasury,  to  consist  of  men  prominent  in 
the  various  interests  involved,  and  not  in  the 
employ  of  the  Government.  This  committee 
shall  visit  the  bureau  at  least  once  a  year,  and 
report  to  the  Secretary  of  the  Treasury  upon 
the  efficiency  of  its  scientific  work  and  the  con- 
dition of  its  equipment.  The  members  of  this 
committee  shall  serve  without  compensation, 
but  shall  be  paid  the  actual  expenses  incurred 
in  attending  its  meetings.  The  period  of  ser- 
vice of  the  members  of  the  original  committee 
shall  be  so  arranged  that  one  member  shall  re- 
tire each  year,  and  the  appointments  thereafter 
to  be  for  a  period  of  five  years.  Appointments 
made  to  fill  vacancies  occurring  other  than  in 
the  regular  manner  are  to  be  made  for  the  re- 
mainder of  the  period  in  which  the  vacancy  exists. 

I  transmit  herewith  a  statement  of  the 
conditions  which  call  for  the  establishment 
of  a  national  standardizing  bureau,  to- 
gether with  a  few  of  the  resolutions  adopted 
by  scientific  bodies  and  the  opinion  of  indi- 
viduals as  to  the  immediate  and  urgent  need 
of  such  an  institution. 

Respectfully, 

L.  J.  Gage, 
Secretary, 

Thb  Speakbb  of  the  House  of  Representa- 
tives. 

CONDITIONS  WHICH  NBCESSITATB  THE  ESTAB- 
LISHMENT OF  A  NATIONAL  STANDARD- 
IZING BUBEATJ. 

The  selection  and  care  of  the  original 
standards,  and  the  solution  of  problems  in- 
volved in  the  production,  calibration,  and 
distribution  of  duplicates,  constitute  one  of 
the  most  important  branches  of  scientific 
work  any  government  is  called  upon  to  un- 
dertake. That  such  work'  should  in  all 
oases  be  under  the  eontrol  of  the  Gteneral 
Government,  and  that  general  governments 
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should  oo-operaito  witli  daoh  other  in  estab- 
Uflhing  jaQifoFBEiity  of  standards,  is  a  Ssbot 
mnally  admitted  em  beyond  dispute.  Until 
recent  years  this  work  has  be^i  confined  to 
problems  ooneemed  with  the  standards  of 
length,  mass,  capacity  and  temperature; 
but  the  increased  order  of  accuracy  de- 
manded in  scientific  and  commercial  meas- 
urements and  the  exceedingly  rapid  progress 
qf  pare  and  applied  science  have  increased 
the  scope  of  such  work  until  it  include? 
vx9^y  isaportant  branqhes  <rf  phyaioal  and 
chemiosi  researdi,  requiring  for  its  soooess- 
ful  performance  a  complete  laboratory, 
fitted  for  undertaking  tiie  most  refined 
measur^nents  known  to  modem  science. 

Germany  has  established  the  Physikal- 
ische-Technische  Beichsanstalt  and  the 
Normal-Aichungs-Commission  ;  England, 
the  Standards  Department,  the  Electrical 
Standardizing  Liaboratory ,  and  the  National 
Physical  Laboratory  (but  recently  eatab- 
lisbed);  Austria,  the  Normal- Aichunga- 
CQmmission ;  and  Bnssia,  the  Central 
Chamber  of  Weights  and  Measures.  These, 
together  with  the  institutions  of  other 
countries  and  the  International  Bureau  des 
Poids  et  Mesures,  at  St.  Cloud,  France,  are 
organized  for  the  purpose  mentioned  and 
are  noted  for  the  very  important  work  they 
accomplish  annually.  An  examination  of 
the  function  of  these  institutions  and  the 
sums  of  money  devoted  to  their  mainte- 
nance is  the  most  convincing  evidence  of  the 
importance  of  problems  pertaining  to  stand- 
ards and  standard-measuring  apparatus. 

Throughout  our  country  institutions  of 
learning,  laboratories,  observatories  and 
scientific  societies  are  being  established  and 
are  growing  at  a  rate  never  equaled  in  the 
history  of  any  nation.  The  work  of  orig- 
inal investigation  and  instruction  done  by 
these  institutions  requires  accurate  reliable 
standards,  which  in  nearly  every  case  must 
be  procured  from  abroad,  or  can  not  be  pro- 
cured at  all. 


The  extension  of  scientific  refseardi  into 
the  realm  of  the  extoemes  of  length,  mass, 
time,  temperature,  pressure  and  other  phya- 
ioal  quantities  necessitates  standards  of  6r 
greater  range  than  can  be  obtained  at  pres- 
ent.  Frequently  the  comparison  of  the 
same  physical  quantities  vary  with  the 
magnitude  of  the  quantity  to  be  measured, 
and  may  even  introduce  entirely  new  con- 
ditions, methods  and  apparatus,  as  in  the 
case  q[  high  or  low  temperatures. 

The  introduction  of  accurate  scientifie 
methods  into  manufiacturing  and  oomseier- 
cial  prooeeseB  involves  the  use  of  a  greti 
variety  of  standards  of  far  greater  accuracy 
than  formeriy  required.  An  accurate  knowl- 
edge of  the  high  temperature  of  a  fumaoe 
or  refinery,  or  the  low  temperature  of  a  re- 
frigerating process,  is  often  essential  to  the 
economical  working  of  the  process. 

Enormous  commercial  transactions  are 
daily  based  upon  the  reading  of  electrical 
measuring  apparatoa,  inaccuracies  of  whieh 
involve  great  injustice  and  financial  Iobsob; 
hence  the  national  bureau  should  be  in  a 
I>osition  to  calibrate  or  test  electrical  stand- 
ards of  all  kinds  for  commercial,  as  well  as 
the  most  refined  scientific  work. 

The  scientific  work  carried  on  by  the  dif- 
ferent departments  of  the  Grovernment  in- 
volves the  use  of  many  standards  and  in- 
struments of  precision,  which  are  top  ire- 
quently  procured  from  abroad,  owing  to 
our  own  lack  of  facilities  for  standard- 
izing. 

The  manufacture  of  scientific  apparatus 
and  instruments  of  precision  has  been  con- 
fined almost  exclusively  to  foreign  countries, 
but  at  present  is  growing  at  a  rate  which 
will  soon  place  our  own  production  on  a  par 
with  that  of  any  other  country.  In  order 
to  secure  the  requisite  degree  of  uniformity 
and  accuracy  it  is  absolutely  essential  that 
American  manulacturers  of  such  apparatos 
have  access  to  a  standardizing  bureau 
equivalent  to  that  provided  f<Mr  the  mai^- 
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fiustorers  of  otiier  coimtrieSy  notably  Ger- 
many and  England. 

The  recent  aoqaisitian  of  territory  by  the 
United  States  more  than  propoi^tionately 
increases  the  soope  and  importance  of  the 
proposed  institation,  since  the  establish- 
ment of  a  government  in  these  possessions 
involveB  the  system  of  weights  and  meas- 
ures to  be  employed.  Darmg  the  near 
fiiture  large  paUic  im^Mrovements  will  be 
nndertaken  in  these  countries ;  schools,  &c- 
toriesy  and  otiier  institutions  will  be  estab- 
lished, all  of  which  jreqnire  the  use  of  stand- 
ards  and  standard  measuring  apparatus. 

Ample  &oilities  should  be  provided  tor 
the  invflstig^htion  <tf  pioblems  which  arise 
in  ccmnection  with  standards  and  standard 
measuring  spparatus,  since  it  is  by  the  so- 
lution of  tliese  problems  that  the  standard- 
izing department  is  enabled  to  meet  the  de- 
mands q{  modern  and  improved  methods  of 
measurement* 

The  wc^  of  the  Office  of  Standard 
Weights  and  Measures  has  been  oi  a  high 
order,  and  as  extensive  as  the  sppropriation, 
working  force,  and  quarters  would  permit ; 
but  in  view  of  its  great  importance  to  sci- 
entific and  commercial  interests,  it  is  earn* 
estly  requested  that  its  functions  be  en- 
larged to  meet  the  requirements  of  eYisting 
conditions,  and  that  it  be  provided  with  a 
suitable  laboratory,  equipment  and  working 
foroe. 

National  Acabbmy  of  Scisncses, 
Washington,  D.  C,  April  19,  1900. 
Sir:  In  response  to  your  request  and  by  au- 
thority of  the  National  Academy  of  Sciences  I 
have  the  honor  to  communicate  the  following 
resolution,  adopted  by  the  Academy  at  its  pres- 
ent session: 

''  Whereas  the  fhdlities  at  the  disposal  of  the 
Government  and  of  the  scientific  men  of  the 
country  ibr  the  standardization  of  apparatus 
used  in  scientific  research  and  in  the  arts  are 
now  either  absent  or  entirely  inadequate,  so 
that  it  beeomes  necessary  in  most  instances  to 


stod  suoh  apparatus  abroad  for  oomparison: 
Therefore,  be  it 

^^Beaolvedf  That  the  National  Academy  of 
Sciences  approves  the  movement  now  on  foot 
for  the  establishment  of  a  national  bureau  for 
the  standardization  of  scientific  apparatus." 
I  am,  sir,  yours,  with  great  respect, 

WOLCOTT  GiBBS, 

PreHdent, 
Thb  Sbosbtabt  of  the  Tbeasuby, 

Washington,  D.  O. 

STATISTICS  RELATING  TO  STANDABDIZING  IN- 
STITUTIONS OF  FOKBIQN  GOVERNMENTS. 

England. 

Standards  Depa/rtmevd. — ^Established  in 
1879,  to  provide  for  the  custody  of  the 
standards;  to  construct  and  verify  copies 
of  the  standards ;  to  verify  standards  in  use 
by  local  authorities ;  to  regulate  the  system 
of  inspection  in  use  in  the  Empire.  Under 
board  of  trade.  Work  directed  by  a  super- 
intendent of  weights  and  measures. 

Total  annnal  expenses,  inolading  salaries, 
equipment,  and  incidental  expenses  for  the 
year  1897-88 $15,700 

Electrical  Standarizing  Laiaratary, — ^Estab- 
lished 1890,  for  general  electrical  testing  and 
the  verification  of  electrical  standards  and 
measuring  apparatus.  Situated  at  Old  Pal- 
ace Yard,  Westminster.  Under  board  of 
trade.    Work  directed  by  a  chief  electrician. 

Total  annual  expenses,  inoladii^  Balariee, 
equipment,  and  incidental  expense  for  the 
year  1897-98 |8,600 

Kew  Observatory. — Established  1871,  at 
Old  Deer  Park,  Bichmond,  Surrey.  Origi- 
nally founded  as  an  astronomical  observa- 
tory ;  then  as  a  meteorological  observatory; 
now  as  a  general  testing  bureau.  Under 
Boyal  Society  of  London.  Afibirs  controlled 
by  the  Kew  Observatory  committee.  Work 
directed  by  a  superintendent.  Becently  in- 
corponated  in  the  National  Physical  Labora- 
tory. 

Total  annnal  expenses,  including  salaries, 
equipments,  and  incidental  expense  for  the 
year  1897-98  (almost  wholly  derived  from 
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National  Physical  Laboratory. — ^Eetablished 
1899,  to  be  situated  at  Old  Beer  Park, 
Eicbmond,  Surrey.  To  be  a  general  stand- 
ardizing laboratory  wbere  standards  and 
measuring  instruments  in  use  in  science  or 
in  trade  may  be  verified.  Besearcb  work 
may  be  undertaken  wben  required  for  tbe 
needs  of  tbe  laboratory  or  regarded  as  of 
distinct  value  to  tbe  public  generally.  To 
tbis  institution  will  be  added  tbe  buildings, 
grounds,  equipment,  and  income  of  tbe  Kew 
Observatory,  tbus  placing  tbe  latter  institu- 
tion under  tbe  general  bead  of  government 
institutions.  Work  to  be  controlled  by  a 
committee  of  leading  scientists,  and  under 
immediate  control  of  a  director. 

Annual  appropriation,  1900-1901,for  Balaries, 
equipment,  and  incidental  expenses  (above 
the  income  of  Kew  Obeervatoiy) ^,000 

Oermany. 

Die  Normal  Aickungs  Commission. — ^Estab- 
lished 1868,  at  Berlin,  to  regulate  tbe  sys- 
tem of  inspection  of  weigbts  and  measures 
tbrougbout  the  Nortb  Qerman  Confedera- 
tion ;  to  construct  and  provide  standards 
and  tbe  necessary  measuring  apparatus  for 
the  local  bureaus ;  to  fix  regulations  in  re- 
gard to  the  system  of  inspection,  and  to 
provide  for  tbe  safe  custody  of  the  stand- 
ards. Under  the  immediate  supervision  of 
a  director,  aided  by  the  commission,  which 
is  composed  of  scientific  men  who  have 
been  connected  directly  or  indirectly  with 
matters  pertaining  to  weights  and  measures. 
Two  hundred  and  fifty  thousand  dollars 
was  appropriated  in  1899  for  new  buildings 
and  equipment. 

Total  annual  expenses,  including  salaries, 
equipment,  and  incidental  expenses  for  the 
year  1897-98 |36,000 

Die  FhysikalisiAe'  Technische  ReidisanstaU.  — 
Established  1887,  at  Charlottenburg,  as  a 
national  physical  laboratory  and  standard- 
lart^g  bureau.  Under  the  control  of  a  presi- 
dent, with  an  advisory  board  or  council  of 


scientific  men.  The  total  appropriations  to 
date  for  buildings,  grounds,  and  equipment 
amount  to  over  $1,000,000. 

Total  annual  expenses,  including  salaries, 
equipment,  and  incidental  expenses  for  the 
year  1897-98 $80,000 

The  BeichsanstaJt  is  organized  in  two  sec- 
tions, as  follows : 

Sbction  I.— The  execution  of  physical  in- 
vestigations and  measurements  which  aim 
at  the  solution  of  scientific  problems  of  great 
importance,  which  require  a  greater  outlay 
of  time,  equipment,  and  materisJs  than  are 
at  the  disposal  of  institutions  founded  pri- 
marily for  educational  purposes.  The  work 
of  the  section  also  includes  the  solution  of 
such  scientific  problems  as  may  arise  in  con- 
nection with  the  work  of  Section  II. 

Section  II.— (1)  The  execution  of  phys- 
ical or  technical  investigations,  as  required 
by  the  Government,  or  which  are  of  such  a 
character  as  to  further  the  interests  of  Ger- 
man manuikcturers  of  instruments  of  pre- 
cision, and  other  branches  of  technological 
work,  such  as  the  determination  of  the 
physical  properties  of  materials,  the  prepa- 
ration of  materials,  the  best  methods  of  con- 
struction for  technical  and  measuring  ap- 
paratus. 

(2)  The  verification  and  calibration  of 
measuring  instruments  and  standards  of 
reference  not  provided  for  by  the  Aichnngs 
Commission. 

(3)  The  construction  of  instruments,  or 
parts  of  instruments,  and  the  execution  of 
the  mechanical  work  needed  in  connection 
with  the  equipment  and  investigations  of 
the  institution,  and  for  other  bureaus  of  the 
Government,  so  fiskr  as  such  work  cannot  be 
afforded  by  private  workshops. 

(4)  The  execution,  in  special  cases,  of 
work  similar  to  that  mentioned  in  (3)  for 
German  manufactures. 

The  Beichsanstalt  is  reimbursed  for  work 
performed  in  accordance  with  (3)  and  (4) 
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upon  the  basis  of  the  cost  of  material  and 
doable  the  time  employed. 

Austria, 

Normal  Aichungs  Commisaion, — ^Established 
at  Vienna  in  1871,  npon  the  adoption  of  the 
metric  system  by  Austria ;  to  exercise  a 
technical  control  over  the  inspection  of 
weights  and  measures  throughout  the  Em- 
pire ;  to  establish  regulations  regarding  in- 
spection ;  to  fix  the  limits  of  tolerance ;  to 
provide  for  the  custody  of  the  standards  ; 
to  construct  and  verify  copies  of  the  stand- 
ards ;  and  to  equip  the  local  inspection 
bureaus  with  copies  of  standards  and  meas- 
uring apparatus ;  to  verify,  for  institutions 
and  individuals-,  standards  and  measuring 
apparatus  submitted.  The  commission  is 
subordinate  to  the  Minister  of  Commerce, 
and  is  composed  of  a  director  and  a  num- 
ber of  co-ordinate  members.  The  director 
is  empowered  to  appoint  a  suitable  force  of 
technical  clerical  assistants. 

Total  annual  expenses,  induding  salaries, 
equipment,  and  incidental  expenses  for 
the  year  1897-98 $46,000 

Ruma, 

Central  Chamber  of  Weights  and  Measures. — 
Established  1878,  at  St.  Petersburg,  reor- 
ganized 1893,  to  exercise  control  over  all 
systems  of  weights  and  measures  in  use  in 
the  Empire.  The  work  at  present  is  largely 
preliminary,  and  comparisons  are  confined 
to  standards  of  length,  mass,  and  capacity, 
but  it  is  the  intention  of  the  Qovernment 
to  include  the  comparison  of  thermometers, 
baron^eters,  hydrometers,  alcoholometers, 
etc.,  and  electrical  measuring  apparatus. 
Experiments  in  most  of  these  branches  are 
now  being  conducted  in  the  laboratories  of 
the  chamber,and  results  of  extreme  precision 
are  now  being  obtained,  under  the  minister 
of  finance  and  the  supervision  of  a  director. 
One  hundred  and  seventy-five  thousand 
dollars  was  originally  appropriated  for  build- 
ings and  grounds. 


Total  annual  expenses,  including  salaries, 
equipment,  and  incidental  expenses,  for 
the  year  1897-98 $17,500 

The  total  amounts  annually  appropriated 
by  different  governments  for  standardizing 
purposes  are  as  follows : 

Germany $116,000 

England 62,100 

Austria 46,000 

Kussia 17,500 

United  States 10,400 

A  NEW  ENZYME  OF  GENERAL  OCCURRENCE 

IN  ORGANISMS. 
A   PBELIMINABT   NOTE. 

While  occupied  with  investigations  on 
the  enzymes  in  the  tobacco  leaf  the  writer 
observed  that  the  dear  filtered  juice  of  the 
fresh  leaf,  although  giving  strong  reaction 
for  oxidase  and  x>Qroxidase,  yields  but  a 
very  weak  reaction  with  hydrogen  perozid, 
t.  e.,  develops  mere  traces  of  oxygen  upon 
addition  of  this  substance.  The  unfiUered 
juice,  however,  containing  in  suspension 
protein  matter,  chlorophyll  bodies,  starch 
granules,  etc.,  yields  a  very  energetic  de- 
velopment of  oxygen.  This  behavior  caused 
the  writer  to  doubt  the  correctness  of  the 
now  generally  adopted  teaching  that  the 
power  of  catalyzing  hydrogen  peroxid  is  a 
property  of  all  enzymes.  The  known 
enzymes  are  soluble  in  water  and  although 
they  can  be  retained  in  a  certain  measure 
by  some  suspended  matters,  the  difference 
of  behavior  of  the  unfiltered  and  filtered 
juice  in  the  case  just  mentioned  could 
hardly  be  so  very  marked. 

Further  tests  have  shown  the  writer  that 
the  power  of  catalyzing  hydrogen  peroxid  is 
found  also  in  manu&otured  tobacco  which 
had  been  air-cured,  while  flue-  or  fire-cured 
tobacco  was  generally  indifferent  in  this  re- 
gard. Air-cured  tobacco  that  was  subjected 
to  a  subsequent*  ^  sweating  in  bulk '  shows 
this  power  often  in  a  high  degree  although 
it  is  impossible  to  find  the  common  enzymes. 
Even  oxidase  and  peroxidase  may  be  de- 
stroyed in  the  sweating  process,  without 
the  loss  of  this  catalytic  power. 
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Farther  teste  have  revealed  the  &et  that 
varioufi  enzyme  preparations  of  oommeroe, 
as  emulsin,  papain,  trypsin,  may  have  no 
trace  of  the  power  of  catalyzing  hydrogen 
peroxid  and  nevertheless  be  very  powerful 
in  their  specific  actions,  and  it  is  evidently' 
only  dne  to  another  sabstanoe  of  eniyme 
mature  present  as  an  impnriiy  when  the 
common  enzymes  exhibit  that  catalytic 
power  on  hydrogen  peroxid.  This  specific 
eabstance  occars  in  an  insoluble  and  in  a 
soluble  form.  The  former  seems  to  be  a 
oomponnd  of  the  latter,  a  kind  ai  albnmoee, 
with  a  nudeo-proteid.  There  seems  to  exist 
no  plant  and  no  animal  which  is  without 
that  peculiar  enzyme,  which  the  writer  pro- 
poses to  name  catalMe  from  its  catalytic  ac- 
tion on  hydrogen  peroxide.  It  bdoi^  to 
the  group  of  the  oxidizing  enzymes.* 

In  aqueous  solution  this  enzyme  is '  killed' 
between  72^  and  75^  C.  Its  action  on  hy- 
drogen peroxide  is  retarded  by  certain  salts, 
especially  nitrates  of  the  alkaline  metals,and 
stimulated  by  others,  as  sodium  carbonate. 

One  of  the  functions  of  this  enzyme  ap- 
pears to  be  to  prevent  any  accumulation  of 
hydrogen  peroxid  which  might  be  formed 
as  a  by-product  in  the  series  of  energetic 
oxidations  that  characterize  the  odlular 
respiration  process.  Hydrogen  peroxid  is 
a  poison  for  the  living  protoplasm,  hence 
the  activity  of  cataJase  is  of  vital  impor- 
tance. Becent  investigations  of  Eugen 
Bamberger  and  also  of  Manchot  leave  no 
doubt  that  hydrogen  peroxid  is  generally 
produced  in  the  process  of  autoxidations  of 
many  labile  organic  compounds  when  ex- 
posed to  air. 

A  detailed  investigation  of  cataiase  will 
be  published  in  a  special  Bulletin  of  the  IT. 
S.  Department  of  Agriculture. 

OSOAB  LOBW. 

Laboratobt  of  Plant  Physioloot  akd 

PATH0U)GY,  WAaHINGTOH,  D.  C. 

*Italso  p]A78ar61e  in  the  'Bweating'  proooMof 
tobaooo. 


TME  RECENT  ANNUAL  BECEFTIONAND  EX- 
HIBITION  OF  THE  NEW  YORK  ACADEMY 

OF  SCIENCES. 

Th£  seventh  annual  reception  of  the  New 
York  Academy  of  Sciences  took  place  April 
25th  and  26th,  at  the  American  Museum  of 
Natural  History.  A  beautiful  and  spacious 
hall  on  the  main  floor  in  the  east  wing  was 
assigned  by  the  Museum  authorities  and 
proved  admirably  adapted  for  the  purpose. 
The  several  branches  of  science  were  in 
diarge  of  the  following  specialists,  who  to- 
gether made  up  the  general  committee  : 

Anthropoloffy,  Fxanz  Boaa. 
Astronamyf  J.  E.  Bees. 
Botany,  D.  T.  MaoDongal. 
Chemistry,  C.  E.  Pellew. 
EleeMeUy,  Geo.  F.  Sever. 
CMogy  and  Oe^ffraphy,  B.  £.  Dodge. 
Metallurgy,  H.  M.  Howe. 
Mineralogy,  L.  Mol.  Lnqaer. 
PiUeonlology,  Gilbert  van  Ingen. 
Phyeics  and  Photography,  Wm.  Hallook. 
Psychology,  Edw.  L.  Thomdike. 
Zoology,  CfaarleB  L.  Bnatol. 

In  the  section  of  Anthropology,  some  of 
the  interesting  collections  of  the  Jesup  and 
Huntington  expeditions  to  the  northwest 
coast  were  shown.  They  illustrated  de- 
signs in  gold  from  the  Amoor  river ;  tbe 
archaeology  of  the  coast  of  southern  British 
Columbia,  including  jade  implements  from 
graves,  that  were  very  striking ;  and  im- 
plements of  the  Eskimo  of  Southampton 
Island.  In  addition,  symbolism  among 
the  Arapahos  received  attention,  and 
basketry  work  from  Galifomia  was  well 
represented.  In  the  section  of  Astronomy 
the  work  of  many  observatories  wae  ex- 
hibited through  the  courtesy  of  tiieir  Birec- 
tors.  The  Lick  observatory  showed  photo- 
graphs of  nebulsB ;  the  Lowell  observatory 
at  Flagstaff,  Arizona,  its  recent  work  on 
planets  and  satellites ;  the  Univeisity  d 
Pennsylvania,  its  results  with  the  aenitii 
telescope ;  Sir  Norman  Lockyer,  his  en- 
largement of  the  spectrum  of  AJ^ha  Cygnij 
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and  the  Colombia  University  obearvatory 
various  lines  of  recent  work. 

The  Botanical  section  contained  many  in- 
dividual exhibits  and  others  which  specially 
illustrated  recent  progress  at  tiie  New  York 
Botanical  Garden.  Many  preparations  were 
shown  with  microscopes.  Professor  Geo. 
E.  Stone,  of  the  Massachusetts  Agricultural 
Ck>ll^e,  had  one  series  of  apparatus  that  he 
had  used  in  the  study  of  plant  physiology, 
and  that  attracted  especial  attention.  Under 
Chemistry  the  new  synthetic  indigo  and 
numerous  artifidal  perfumes  drew  the  at- 
tention of  many  visitors,  while  recently 
developed  apparatus  and  preparations  in- 
terested oth^«.  At  the  tables  devoted  to 
Electricity  many  new  and  improved  forms 
of  apparatus  were  shown.  In  the  section  of 
Geology  and  Geography,  the  U.  S.  Geolog- 
ical Survey  gave  a  very  full  exhibition  of 
its  recent  maps  and  publications,  all  of 
which  aroused  much  interest  and  many  in- 
quiries. The  work  of  the  Maryland  Geo- 
logical Survey  and  Weatiier  Service  was  ad- 
mirably presented  and  received  very  favor- 
able comment. 

Metallurgy  appeared  this  year  for  the 
first  time,  and  was  especially  rich  in  illus- 
trations of  Metallography,  as  developed  in 
the  School  of  Mines  at  Columbia  University. 
New  varieties  of  steel ;  various  metals, 
more  or  less  rare ;  alloys  ;  by-products  and 
refractory  materials  gave  many  visitors  an 
opportunity  to  see  objects  seldom  e^diibited. 
Under  Mineralogy,  tiie  greater  number  of 
the  new  minerals  described  during  the  year 
were  shown,  and  many  superb  specimens 
of  older  ones.  Of  especial  interest  was  a 
series  of  61  specimens  of  American  tellur- 
ides,  shown  by  Professor  A.  H.  Chester,  of 
Butgers.  The  Egleston  Museum  of  Colum- 
bia University  displayed  both  minerals  and 
apparatus.  In  Paleontology,  the  most  in- 
teresting exhibits  were  the  recent  collections 
of  vertebrates  from  the  West  by  the  parties 
of  the  American  Museum.    The  remarkable 


find  of  five  complete  skeletons  of  the  last 
^tinct  horse  of  North  America  (^Eguia  occi- 
dentaUs),  which  was  previously  known  only 
in  scattered  individual  bones,  excited  the 
liveliest  interest.  In  addition,  a  cs»nel 
that  possessed  many  features  of  the  giraffe, 
and  complete  mounted  skeletons  of  Oxyaena 
and  FatriofdU,  tQgether  with  many  other 
fine  specimens,  gave  visitors  an  idea  of  the 
remarkable  progress  of  the  Museum  in  this 
branch.  The  members  of  the  Academy 
were  gratified  to  note  that  Mr.  Charles 
Knight  is  continuing  his  restorations,  two 
n^w  ones  being  shown,  viz,  TyloMurm  aad 
Megac$ros  bibemicus.  A  valuable  collection  of 
fossil  fish  recently  acquired  by  tiie  American 
Museum,  from  Ohio,  was  also  shown  through 
the  eourtesy  of  Professor  Whitfield. 

Under  physics  and  photography.  Dr.  P. 
H.  Dudley  ^thibited  further  results  of  his 
observatioas  upon  strains  in  r^ls  under 
moving  tiwis  by  means  of  the  <  stremma- 
tograph,'  his  valuable  and  ingenious  in- 
strument, invented  for  this  purpose.  The 
great  advantage  of  heavy  and  stiff  rail  sec- 
tions was  clearly  proved.  Photographs  in 
color  by  means  of  diffraction  gratings,  and 
kinetoscope  projections  of  the  motion  of  a 
wave,  both  by  Professor  R.  W.  Wood  of  the 
University  of  Wisconsin,  excited  great  in- 
terest. In  addition  many  other  forms  of 
ingenious  apparatus  received  careful  atten- 
tion from  visitors.  In  the  section  of  psy- 
chology the  chief  exhibits  consisted  of  new 
forms  of  apparatus.  One,  by  Professor 
Cattell,  projected  simultaneously  upon  a 
screen,  by  means  of  the  lantern,  a  time 
scale,  a  curve  of  breathing  and  another  of 
pulsation,  both  while  being  produced  by  a 
person,  engaged  in  any  prescribed  occupa- 
tion. This  received  especial  attention  from 
visitors. 

On  the  tables  devoted  to  zoology  the  vis- 
itor saw  a  beautiful  series  of  photographs 
illustrating  progress  at  the  new  Zoological 
Garden  of  New  York,  and  few,  not  familiar 
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with  the  facts,  were  prepared  for  the  results 
displayed.  Many  preparations  of  an  ana- 
tomical nature  were  exhibited  by  others, 
and  many  of  an  embryological  character, 
oftentimes  under  the  microscope,  attracted 
deep  interest.  A  series  of  beautifully 
mounted  heads  of  venomous  and  non-veno- 
mous snakes,  by  B.  L.  Ditmars,  gave  an 
excellent  idea  of  their  differences  in  denti- 
tion and  structure. 

On  the  whole,  the  exhibition  maintained 
the  high  standard  established  in  former 
years  and  gave  instruction  and  pleasure  to 
between  two  and  three  thousand  members 
and  their  friends.  Every  possible  courtesy 
was  extended  by  the  officers  of  the  Ameri- 
can Museum,  and  the  Academy  is  again 
placed  under  a  debt  of  gratitude  to  them. 
Our  thanks  may  also  be  expressed  in  this 
place  to  the  many  friends  whose  contribu- 
tions made  the  exhibition  a  success,  and  of 
whom  only  a  small  part  could  be  specially 
mentioned  above.  J.  F.  Kemp, 

Chairman  of  Committee, 


SCIENTIFIC  BOOKS. 

The  International  Geography,    By  Seventy  Au- 
thors ;  edited  by  Hugh  Robbst  Mill,  D.Sc. 
New  York,  D.  Appleton  &  Company.    1900. 
Pp.  1088,  with  488  illustrations. 
The  International  (Geography  is  a  large,  sin- 
gle volume  compendium  of  geography,  rightly 
named  international,  both  from  the  standpoint 
of  scope,  and  from  that  of  authorship.     The 
seventy  authors  who  have  co-operated  in  the 
enterprise  have  been  chosen  from  all  parts  of 
the  world,  each  to  write  on  his  own  specialty, 
so  that  the  editor  has  secured  the  most  eminent 
help  possible  in  each  of  the  chapters  of  the  book. 
We  find,  for  instance,  that  Sir  John  Murray 
contributes  a  chapter,  with  the  Editor,  on  the 
ocean ;    Professor  Penck,   a  chapter    on    the 
Austro-Hungarian  Monarchy  ;  and  Mr.  H.  O. 
Forbes,  a  chapter  on  the  Malay  Archipelago, 
all  of  which  are  but  random  illustrations,  that 
are  typical  of  the  work  as  a  whole. 
The  volume  is  divided  into  two  parts,  the 


first,  of  122  pages,  devoted  to  the  Principles  of 
Geography,  and  the  second,  of  930  pages,  to 
Continents  and  Countries.  In  the  second  part, 
each  of  the  continents  is  considered  in  detail  by 
countries,  and  special  chapters  are  devoted  to 
the  Polar  Begions.  The  volume  closes  with  an 
accurate,  inclusive,  and  very  satisfactory  index, 
covering  35  pages. 

One  reviewer  has  stated  that  perhaps  no  one 
but  the  editor  was  personally  qualified  to  re- 
view adequately  such  an  inclusive  and  complete 
summary  of  the  present  geographical  conditions 
of  the  world,  a  remark  with  which  many  of  us 
will  perhaps  agree.  No  complete  analysis 
is,  therefore,  contemplated  here  ;  but  attention 
will  be  given  to  certain  special  features  of  the 
volume,  first,  as  to  its  general  usefulness,  and 
second,  as  to  the  special  chapters  on  the  United 
States  and  North  America. 

The  present  reviewer  feels  that  the  volume 
under  consideration  ought  to  be  of  every  day 
use  to  nearly  every  advanced  teacher  of  geog- 
raphy in  grammar  schools,  and  to  every  truner 
of  Aiture  geography  teachers  in  normal  schools 
and  colleges,  and  has  introduced  ^the  volume 
with  satisfactory  results  in  one  large  class  of 
school  teachers  studjing  geography.  In  this 
volume  teachers  and  all  others  who  have  need 
of  getting  quickly  in  touch  with  the  best  in 
reference  to  all  countries,  find  that  best,  told 
concisely,  interestingly,  clearly  and  efiect- 
ively.  Supplied  with  a  good  atlas  and  tMs 
volume,  any  teacher  is  well  equipped  as  to  op- 
portunity for  securing  the  best  information  for 
daily  use.  One  of  the  particularly  valuable 
features  of  the  book  is  that  it  is  adapted  to  the 
abilities  of  the  audience  to  which  it  would  ap- 
peal. The  editor  and  the  authors  are  to  be 
congratulated  in  that  they  did  not  miss  their 
mark. 

The  special  chapters  dealing  with  America 
were  written  by  Professor  W.  M.  Davis,  and 
Mr.  J.  B.  Tyrrell,  formerly  of  the  Canadian 
Geological  Survey ;  Professor  Davis  writing  on 
North  America  as  a  whole,  and  Mr.  Tyrrell 
on  the  Dominion  of  Canada.  In  the  chapter 
on  North  America,  Professor  Davis  starts  out 
with  certain  comparisons  between  North  and 
South  America,  and  between  North  America 
and  Eurasia.     Following  this  is  a  consideration 
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of  the  Coast  Lines ;  the  Laurentian  Highlands ; 
Glacial  Action ;  the  Appalachians ;  Kooky 
Mountain  System  ;  the  Great  Plains ;  dixnate ; 
Rainfall  and  Vegetation  ;  Aboriginal  People ; 
and  History.  The  plan  followed  in  reference 
to  the  United  States  is  characterized  by  the 
editor  as  novel,  and  '  perhaps  the  most  instruc- 
tive in  the  book.'  Surely  it  is  not  too  much  to 
say  that  in  the  sixty-three  pages  devoted  to  the 
United  States  we  have  the  best  existing  sum- 
mary of  the  present  geographical  features  of 
our  Bepublic,  causally  considered.  In  the  re- 
gional description  of  the  United  States  the  area 
is  divided  into  physical  provinces,  and  in  each 
the  effect  of  the  physical  features  in  shaping  or 
determining  the  social  and  economic  conditions 
in  the  present  or  past  is  well  brought  out,  and 
so  skillfully  done  that  the  political  phase  seems 
a  necessary  part  of  the  physical  phase,  as  is, 
perhaps,  best  shown  in  the  section  on  New 
England. 

The  chapter  is  accompanied  by  an  outline 
map  of  the  United  States,  which  is  particularly 
graphic  and  usable.  It  will  be  noted  from  the 
map  that  the  author's  division  of  the  United 
States  into  physical  divisions  differs  very  mate- 
rially from  the  divisions  previously  published 
by  our  workers  in  geomorphology .  The  scheme 
here  used  is  simple  and  accurate,  and  equally 
well  suited  to  those  who  know  the  several  re- 
gions personally,  and  to  those  who  do  not. 
This  chapter  should  be  read  by  all  who  desire 
a  clear,  interesting,  and  faithful  account  of  the 
United  States. 

As. a  whole,  the  volume  deserves  a  place 
among  the  necessary  reference  books,  at  ready 
call  in  all  libraries,  public  and  private.  There 
are  few  inaccuracies  and  few  typographical 
errors ;  the  book,  being  printed  in  a  pleasing 
and  attractive  manner  on  paper  that,  though 
thin,  is  good,  so  that  the  volume  is  not  un- 
wieldy in  spite  of  its  length.  This  volume 
will,  undoubtedly,  be  the  standard  one  volume 
reference  book  for  years  to  come,  and  the  edi- 
tor deserves  great  praise  for  his  skill  and  care 
in  carrying  to  successful  completion  a  compli- 
cated and  difficult  enterprise. 

BiCHABD  E.  Dodge. 
Teachbbs  Colleob, 

Columbia  University. 


A  Manual  of  Psychology,  By  G.  F.  Stout, 
M.A.,  LL.D.  London,  University  Corres- 
pondence College  Press.  1899.  Pp.  643. 
The  psychological  world  has  been  anticipat- 
ing this  book  with  lively  interest  since  the  ap- 
pearance of  the  author's  Analytic  Psychology 
in  1896.  In  the  preface  to  that  work  Dr.  Stout 
writes  as  follows  :  ''  When  I  first  planned  the 
present  work,  it  was  my  intention  to  follow  the 
genetic  order  of  treatment.  But  I  found  myself 
baffled  in  the  attempt  to  do  this  without  a  pre- 
paratory analysis  of  the  developed  conscious- 
ness. *  *  »  I  therefore  found  myself  driven  to 
pave  the  way  for  genetic  treatment  by  a  pre- 
vious analytic  investigation  ;  and  the  result  was 
the  present  work.  It  must,  therefore,  be  re- 
garded, even  in  respect  to  my  own  plan  of  pro- 
cedure, as  a  fragment  of  a  larger  whole.  *  *  * 
I  may  say  that  my  strongest  psychological  in- 
terest lies  in  certain  genetic  questions,  and 
especially  in  those  on  which  ethnographic  evi- 
dence can  be  brought  to  bear. "  In  j  udging  the 
Manual  J  then,  one  must  keep  in  mind  its  pre- 
decessor which  is,  in  a  certain  sense,  also  its 
complement.  It  is,  however,  necessary  to  ob- 
serve, at  the  same  time,  the  distinct  offices  of 
the  two  works.  The  first  is  a  general,  syste- 
matic treatise  ;  'Mts  aim  is  to  bring  systematic 
order  into  the  crowd  of  facts  concerning  our 
mental  life  revealed  by  analysis  of  ordinary  ex- 
perience:" the  second  is  a  text-book.  Many 
divergences  in  the  two  which  one  is  inclined, 
at  first  sight,  to  lay  to  a  change  in  standpoint 
are  undoubtedly  to  be  ascribed  rather  to  a  dif- 
ference in  the  manner  of  exposition. 

There  is  no  doubt  that  the  wave  of  psycho- 
logical enthusiasm  which  has  been  advancing  so 
steadily  for  a  quarter  of  a  century  is  tending  to 
eddy  into  a  series  of  specific,  but  profound  in- 
terests.. The  change  is  natural ;  it  might  have 
been  read  beforehand  from  the  history  of  any 
one  of  the  older  disciplines.  Systematic  think- 
ing reorganizes  itself  by  concentrating  at  criti- 
cal points,  as  really  as  does  matter  by  the 
redistribution  of  its  frinctions.  Just  now  one 
of  the  currents  of  psychological  thought  is 
flooding  towards  the  genetic  center  of  activity. 
Is  it  not  time,  many  psychologists  are  asking, 
to  construct  a  paleontology  of  consciousness 
upon  the  basis  of  collected  fragments  ?    Can  we 
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not  read  out  of  the  BaooesslYe  stittta  of  mind  the 
distinctive  features  of  an  eopsychic,  a  meso- 
psychic,  and  a  oenopsychio  period?  Tlie  best 
answer  to  these  questioner  at  present  (and  the 
best  is  x>oor)  is  given  in  the  few  comprehensive 
attempts  really  to  write  genetic  psychology. 
I  say  '  few '  because  so  much  of  the  mass  of 
what  is  called  genetic  work  has  been  built 
upon  a  generous  and  sympathetic  interest  in 
brutes  and  infants  instead  of  upon  firm  psycho- 
logical principles,  and  has  simply  washed 
away. 

These  are  some  of  the  circumstances  whicb 
make  the  present  volume  so  sincerely  welcome 
at  the  door  of  psychology.  It  comes  from  a  pen 
which  has  already  traced  its  way  through  the 
intricacies  of  the  problems  of  the  developed 
human  consciousness  under  the  lead  of  the 
whole  English  school  of  psychological  thought. 

What  the  author  understands  by  the  genetic 
method  is  clearly  stated  in  the  preface  to  the 
'Analytic'  volumes.  Stout  says:  ''What  is 
called  the  genetic  or  synthetic  method,  instead 
of  attempting  merely  to  ascertain  and  define 
the  processes  of  the  developed  consciousness  as 
we  now  find  them,  proposes  to  itself  the  task 
of  tracing  the  evolution  of  mind  from  its  low- 
est to  its  highest  planes."  Let  us  see  how  the 
program  has  been  carried  out  in  the  Manual, 

The  general  arrangement  of  the  book  is 
very  much  like  that  of  the  Analytic  PtyeMopy, 
Each  has  a  number  of  introductory  sections  on 
the  scope  and  methods  of  psychology,  followed 
by  a  '  general  analysis,'  and  this,  in  turn,  by  a 
discussion  of  mental  processes.  But  here  the 
similarity  ceases.  The  earlier  work  deals 
largely  with  matters  of  methodology  and  of 
psychological  theory;  filling  out  what  Kaift 
would  call  the  architectonic  of  the  science ; 
while  the  Mamial  deals  directly  with  its  subject- 
matter.  Since  it  is  more  concrete  and  less 
formal,  the  genetic  volume' approaches  much 
nearer  the  actual  mind  of  experience.  After 
the  ground  has  been  cleared,  three  stages  in  the 
development  of  mind,  the  sensational,  the  per- 
ceptual, and  the  ideational,  are  treated  in  turn 
and  furnish  material  for  the  main  divisions  of 
the  work. 

It  is  to  be  noticed  at  the  otttset  that  the  mind 
with  whidi  the  Manual  deals  is  the  knowing 


and  doing  mind.  "Psycholo^,"  we  read, 
^*  is  the'sdfnee  (^  the  prooesste  whereby  an  hi- 
dividual  beoomes  aware  of  a  world  of  objects 
and  adjusts  his  actions  accordingly."  And 
again,  "psychology  finds  a  certnn  world  of 
objects  presented,  let  us  say,  to  an  educated 
Englishman  of  tibe  19th  century,  and  it  inquires 
how  this  world  has  come  to  be  presented.  *  *  -"- 
The  world  of  the  young  child,  or  the  world  of 
the  Australian  aborigine,  are  comparatively 
primitive  formations;  and  the  psychological 
problem  is  to  discover  how  the  trandtion  has 
been  made  from  these  earlier  stipes  to  the  later 
stagee  with  which  civilized  adults  are  now 
fkmiliar."  The  author,  following  Ward,  makes 
the  presented  object  the  important  datam  for 
psychology :  "  except  in  the  ease  of  pure  sen- 
sation," we  read,  "none  of  these  processes 
(sensation,  perception,  attention,  volition,  etc) 
can  either  exist  or  be  conceived  apart  from  a 
presented  object."  And,  "  the  development  of 
an  individual  mind  is  at  the  same  time  the  de- 
velopment of  the  objective  world  as  presented 
to  that  individual  mind."  That  is,  the  prob- 
lem of  psychology  as  it  appears  to  Stout  is 
the  functioning  of  mental  processes :  '  how  does 
mind  make  its  world  ? '  rather  than '  what  proe- 
esses  at  this  or  that  level  of  development  exist 
as  processes  in  consciousness?'  It  is  rather 
the  efltciency  of  the  machine  than  its  oonstruc- 
tion  that  is  investigated. 

We  may  arrive  at  the  same  point  ttcfm  an- 
other direction.  The  author's  '  ul'tittAte  modes 
of  being  conscious '  are  those  whi^  are  marked 
out  in  the  Anaiytie  Peythelofy.  They  are  the 
cognitive  attitude,  the  feeling  attitude,  thecon- 
ative  attitude.  These  are  all,  notice,  attitodes 
toward  an  object ;  they  all  depend  upon  the 
presentation  of  an  object.  Hence,  the  refer- 
ence of  consciousness  beyond  itself  is  kept  con- 
stantly in  the  foreground.*  Modes  of  being 
conscious  resolve  thenuielves  into  'modes  of 
being  conscious  of  an  object.' 

For  the  cognitive  experience  the  author  re- 
tains Ward^s  '  presentation '  using  it,  however, 

*  One  ezoeption  is  made :  sensation  is  defined  as 
oonscions  event  (though  it  was  said  earlier  that  sen- 
sation ootild  not  be  oonoeived  apart  from  a  presoited 
object),  but  the  anther  soon  gets  from  tliis  intew^i- 
tion  through  the  sensation  reflex. 
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in  a  more  limited  seme  (bsmiig  motor  presaa- 
tatioBs).  The  feeling  attitade  implies  that  we 
are  '  pleaaed  or  displeased,  satisfied  or  dissatis- 
fied "With  '  an  object.  The  term  is  broader  tiian 
feeling-tone — which  is  a  '(generic  word  for  pleas- 
ure and  pain' — since  emotion  involyee oinique 
and  irreducible  feeling  attitudes.  Finally,  the 
peoaliarity  of  the  oonative  attitude  is  the  '^  in- 
herent tendency  [in  mental  states]  to  pass  be- 
yond themselves  and  become  sometfaiug  differ- 
ent. It  is  the  teleological  driftof  consciousness;  it 
has  a  positive  phase,  'appetition '  and  a  negative 
*  aversion.'  Conation  includes  attention  as  a 
special  ease.  ''  Attention  is  simply  conation  in 
so  ftnr  as  it  finds  satisfttotion  in  the  fuller  pre- 
sentation of  its  object,  without  actual  change 
in  the  oliject."  After  discussing  these  ultimate 
modes,  the  'primary  laws  of  mental  process '  are 
givoi.  These  laws  formulate  the  manner  of 
going-aloDg  and  going-together  of  processes. 
The  chapter  includes  a  group  of  apparently 
heterogeneous  topics ;  relativity,  conative  unity 
and  continuity,  retentiveness,  association,  re- 
production, acquirement  of  meaning,  facilitation 
and  arrest,  habit  and  automatism,  and  phys- 
iological dispositions.  The  coherence  of  the 
chapter  is  in  several  places,  doubtfbl.  The 
most  important  point  in  the  chapter,  both  from 
a  genetic  and  an  analytic  point  of  view  is,  in  the 
writer's  opinion,  the  exposition  of  '  cumulative 
dispositions ' :  the  effect,  that  is,  of  an  earlier 
upon  a  later  consciousness  without  the  rein- 
statement of  the  earlier  experience.  It  is  the 
problem  that  Spencer  grappled  with,  by  no 
UMans  SQCoessfully,  in  his  general  law  of  asso- 
cisiioa,  and  one  which  very  much  needs  work- 
ing out  in  detail. 

The  general  analsrsis  doses  with  a  clear, 
concise  statement  and  criticism  of  '  faculties' 
and '  associationism.'  The  opening  of  Book  II. 
brings  the  student  to  the  real  subject  matter  of 
the  seiffiiee.  This  Book,  which  covers  about 
tiie  same  number  of  pages  as  the  preliminary 
chapters,  is  occupied  with  sensation.  Sensa- 
tion is^  for  the  author,  a  '  special  form  of  con- 
goiousnees^  produced  by  some  condition  outside 
the  nervons  ^stem,  t.  e.,  a  stimulus.  On  ae- 
oouBt  of  differ^ftoes  in  intensity,  steadiness, 
ele.,  the  '  sensory  elements'  in  images  are  not 
included  in   sensation.    Senontions  are  dealt 


with    in  psychology  both    as    'psychological 
states'  and  as  '  vehicles  of  knowledge.' 

It  is  to  be  noted  that  sensation  is  not  alwajrs 
treated  here  as  an  abstraction  ;  for  it  is  main- 
tained that  '  mere  sensation'  exists  concretely 
even  in  adult  experience.  This  is  an  impor- 
tant point,  because  Stout's  genetic  scheme,  as 
developed  later,  assumes  that  sensation  is  not 
necessarily  something  totally  distinct  from  a 
cognized  object  or  any  bit  of  cognition,  as  ex- 
perimental psychology  insists,  but  a  concrete 
kind  of  consciousness  which  forms  the  initial 
member  in  the  genetic  series. 

The  'sensation  reflex'  (a  self-contradictory 
term  1)  it  is  which  emef^es  above  the  physio- 
logical reflex  and  becomes  '  the  most  primitive 
form  of  mental  life  which  is  distinctly  recog- 
nizable.' The  physiological  reflex  passes  inta 
the  sensation  reflex  (1)  when  a  special  emer- 
gency arises,  as  coughing,  «.  p.,  and  (2)  when 
the  mind  is  not  too  much  pre-occupied  by 
higher  processes.  A  meagre  enough  raison  d'  Stre 
for  consciousness?  Apart  from  the  difficulty 
of  tacking  consciousness  on  to  a  complete  and 
efficient  physiological  mechanism,  there  is  the 
question  why  a  consciousness  thus  added  should 
be  the  same  in  kind  as  an  ultimate  element  of 
the  developed  conseiousness,  <•  «.,  sensation. 
Is  it  not  more  likely,  as  Ebbinghaus  remarks 
(Orundzuffe  der  PtychoUgie,  Vol.  I.,  p.  10)  that 
the  original  consciousness  was,  like  the  deriva- 
tive one,  a  complex,  not  a  wholly  simple  one? 
Stout  partly  saves  himself  from  oonflising  an 
analytic  and  a  genetic  simple  by  endowing 
the  sensation  reflex  with  both  '  conative '  and 
'  hedonic'  attributes  ;  it  may  indude  apx)etition 
or  aversion,  and  pleasure  or  pain.  But  with 
these  endowments  does  not  the  sensation  re- 
flex really  become  an  impuke,  and  would  not 
the  type  of  consciousness  be  better  described  as 
impulsive  than  as  '  purely  sensational '?  The 
author  does,  in  fiict,  go  so  far  as  to  call  it  in- 
cidentally a  'sensational  impulse.'  Surely,  a 
better  term,  especially  since  he  lays  so  much 
emphasis  on  the  teleological  aspect  of  con- 
sciousness. 

With  this  chapter  on  the  primitive  oonsdous- 
ness  is  started  the  genetic  pflan.  As  experience 
develops  raw  sensation  becomes  less  and  less, 
nseanittg,  signifleaace  becomes  more  and  more ; 
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the  perceptual  conscioosiiess  becomes  relatively 
more  prominent,  while ''  sensation  is  more  deli- 
cately differentiated,  more  definitely  restricted, 
less  intense,  and  less  strongly  toned  in  the  way 
of  pleasure  or  pain."  At  the  same  time — and 
this  is  very  important  for  the  author's  functional 
standpoint— differentiation  means  a  less  im- 
mediate reaction  and  a  more  clever  planning 
for  remote  ends.  Beyond  these  general  state- 
ments and  a  hint  at  the  corresponding  develop- 
ment of  organs,  the  Manual  is  decidedly  dis- 
appointing in  its  treatment  of  differentiation  ; 
a  concept  which  Spencer  handled  so  boldly, 
when  there  was  a  paucity  of  knowledge  on 
the  subject,  and  which  James  and  Ward  have 
since  made  promising,  but  have  not  worked 
out. 

We  pass  rather  suddenly  from  these  general 
synthetic  questions  to  a  detailed  study  of  the 
various  senses.  A  phapter  is  given  to  vision, 
one  to  audition,  one  to  '  Other  Sensations,'  one 
to  the  '  Weber-Fechner  Law '  — a  summary  of 
Meinong — and  a  final  one  to  the '  Feeling- 
tone  of  Sensation.'  We  cannot  stop  to  point 
out  many  things  that  are  admirable  both  in 
selection  and  in  arrangement,  or  to  indicate 
possible  lines  of  criticism.  There  is,  on  the 
whole,  a  general  suggestion  of  perfunctoriness 
in  this  part  of  the  work.  The  material  used 
shows  the  traces  of  second  handling ;  it  is,  how- 
ever, for  the  most  part  from  reliable  sources 
(chiefly  Ebbinghaus  and  Foster),  and  is  brought 
down  to  date.  We  find  occasional  lapses  in  the 
strict  use  of  sensation ;  for  example,  we  read  of 
the  *  sensation  of  softness  and  smoothness,' 
*•  position-sensations  and  movement-sensations ' 
and,  finally,  sharpness  and  bluntness,  hardness 
and  softness,  wetness  and  dryness  are  spoken  of 
as  '  peculiar  qualities  of  sensation.'  Surely  a 
gross  confusion  of  sensation  and  perception, 
which  is  defined  as  '  the  cognitive  function  of 
sensation. '  Another  difficulty  arises  in  connec- 
tion with  the  feeling- tone  of  sensation.  It  was 
remarked  earlier  that  feeling-tone,  including 
pleasure  and  pain,  is  one  of  the  feeling  atti- 
tudes ;  but  here  we  find  a  whole  chapter  under 
sensation  devoted  to  feeling-tone.  Now,  if 
feeling-tone  is  an  ultimate  mode  of  being  con- 
scious, how  can  it  be  a  feeling-tone  of  sensation, 
t.  «.,  a  variable  dependent  upon  sensation  which 


is  not  an  ultimate  mode  of  consciousness?* 
If,  in  other  words,  feeling-tone  is  a  feeling-at- 
titude and  demands  relation  to  an  object,  how 
can  it  be  the  feeling-tone  of  sensation  which  ab- 
stracts from  the  object?  Still,  we  are  told  that 
feeling-tone  does  exist  on  the  level  of  'mere 
sensation.'  The  confusion,  in  both  cases,  evi- 
dently arises  from  the  failure  to  keep  distinct 
the  architecture  of  mind  and  the  offices  it  ful- 
fils as  interagent  between  the  organism  and 
the  objects  which  it  knows.  It  is  to  be  re- 
marked that,  in  the  sensation  chapters,  the  ge- 
netic standpoint  is  almost  entirely  forsaken. 
This  is  somewhat  surprising,  since  sensation 
was  the  datum  from  which  the  phylogeny  of 
mind  was  started.  It  is,  again,  the  sensation 
abstracted  from  the  introspected  consdousnesB 
at  odds  with  its  alter  ego,  the  sensation  of 
genesis.  In  view,  then,  of  the  confusion  which 
necessarily  pervades  this  section  and  of  the  ob- 
vious shift  of  standpoint,  one  is  tempted  to  re- 
mark that  the  work  would  have  gained  rather 
than  lost  by  the  omission  of  most  of  the  chap- 
ters on  Sensation. 

The  third  and  fourth  books,  on  Perception 
and  Ideation,  respectively,  are  much  more  sat- 
isfactory than  the  Sensation  chapters.  An  ad- 
mirable introductory  chapter  to  the  third  book 
gives  the  characteristics  of  the  perceptual  con- 
sciousness. Perception  is  the  cognitive  func- 
tion of  sensation,  but  it  has  also  a  oonative  as- 
pect and  a  feeling-tone ;  it  is  not  only  reference 
to  an  object,  but  it  is  an  active  striving  toward, 
and  striving  implies  feeling.  The  Perception 
chapters  breathe  the  spirit  of  that  wholesome 
conservatism  which  has  recently  been  infused 
into  genetic  psychology.  It  is  clear  that  the 
author  has  a  program  worked  out,  and  worked 
out  on  the  basis  of  facts  rather  than  from  log- 
ical formulsB.  Two  things  are  insisted  upon: 
first,  the  categories  of  the  developed  consdooa- 
ness  must  not  be  thrust  upon  the  primitive 
mind,  and,  secondly,  the  activity  of  the  organ- 
ism must  be  reckoned  with  in  mental  devel- 
opment ;  the  individual  is  not  to  be  regarded 
as  an  inert  mass  that  draws  in  the  world  by  a 
kind  of  mental  attraction  :  he  learns  by  doing 

*  We  may  even  go  deeper  than  this  and  ask  how 
the  genetio  series  oan  be  started,  at  all,  with  Bome- 
thing  which  is  not  an  nltimate  mode. 
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— ^whatever  '  doing '  may  mean  in  psychological 
tenns. 

Imitation  receives  scanty  notice.  Emotion 
is  more  adequately  treated  ;  still,  one  is  sur- 
prised to  find  the  genesis  of  emotive  states  so 
little  dwelt  upon.  The  opportunity  for  giving 
a  valuable  account  of  the  history  of  emotion 
has  not  been  seized.  The  last  part  of  Book  III. 
is  devoted  to  special  percepts  and  includes  Per- 
ception of  External  Beality,  of  Space,  and  of 
Time. 

The  ordinary  distinction  is  observed  between 
perception  and  idea ;  perception  is  based  on  sen- 
sation, as  we  have  seen ;  it  is  the  meaning  which 
sensation  acquires,  while  idea  is  similarly  related 
to  image.  ''The  image  is  no  more  identical 
with  the  idea  than  sensation  is  identical  with 
perception.  The  image  is  only  one  constituent 
of  the  idea ;  the  other  and  more  important  con- 
stituent is  the  meaning  which  the  image  con- 
veys." Our  old  difficulty  arises  here.  Image 
is  surely  itself  a  'meaning  term.'  Even  as 
Stout  has  defined  it,  it  differs  from  perception 
in  lacking  the  external  stimulus ;  it  does  not 
depart  from  perception  in  wanting  meaning, 
but,  as  he  puts  it,  in  being  worked  out '  in  the 
head.'  It  is,  then,  a  representation,  a  'men- 
tal picture.'  As  he  himself  illustrates  it :  "If 
I  think  about  the  Duke  of  Wellington,  the 
image  present  to  my  consciousness  may  be 
only  the  shadowy  outline  of  an  aquiline  nose." 
Think  of  the  outline  of  an  aquiline  nose  being 
conscious'  stuff,'  devoid  of  meaning  1  It  is  two 
degrees  removed ;  it  is  not  only  not  a  bit  of  con- 
sciousness, it  is  not  an  image  ;  although  one  may 
have  an  image  of  it.  The  same  confusion  ap- 
pears when  the  author  turns  to  examine  the  char- 
acteristics of  the  '  mental  image,'  and  asks  :  "In 
what  respect  does  an  object  as  merely  imaged 
differ  from  the  same  object  as  actually  per- 
ceived?" Not  a  psychological  question  at  all, 
as  it  is  put.  To  make  the  matter  quite  explicit 
we  read  a  little  farther  on :  "In  what  follows 
the  object  as  perceived  is  simply  called  the  '  per- 
cept '  and  the  object  as  imaged,  the  '  image.'  " 
Having  gone  so  far,  we  are  not  surprised  to 
come  upon  a  serious  discussion  of  Hume's 
'  force  and  liveliness '  as  '  distinctive  of  sensa- 
tions.' Now  it  is  one  thing  to  compare  sensa- 
tions, peripherally  and  centrally  aroused,  with 


each  other,  and  quite  another  to  compare  the 
*  percept '  with  the  'image.'  Clearly,  Hume's 
task  was  the  latter.  It  must  be  said  that  the 
author  enters  into  a  more  serious  and  pains- 
taking investigation  of  idea  and  image  than  is 
commonly  to  be  found  in  general  treatises.  His 
introspection  is  full  and  fresh,  but  not  always 
free  from  ambiguity.  In  the  following  instances 
he  does  not  seem  to  be  quite  sure-footed: 
"What  the  stimulus  does  for  us  in  percep- 
tion, we  have  to  do  for  ourselves  in  ideation." 
"Images  are  maintained  before  consciousness 
purely  by  an  effort  of  attention."  "  Ideas  fol- 
low each  other  in  accordance  with  purely  psy- 
chological conditions."  "In  merely  imaging 
'  the  attention  feels  as  if  drawn  backward  to- 
wards the  brain.'  " 

Under  the  heading  '  Trains  of  Ideas '  comes 
the  discussion  of  Association  and  of  Ideal  Con- 
struction. The  substance  of  the  chapter  is  that 
associations  are  due  to  '  continuity  of  interest,' 
and  the  associated  material  is  modified  to  suit 
the  associating  consciousness.  There  is  little 
to  note  in  the  memory  chapter.  Memory  is  re- 
production ;  some  suggestions  are  offered  to- 
wards raising  its  efficiency.  In  the  treatment 
of  comparison,  conception  and  language  we  get 
back  to  the  genetic  problem,  and,  at  the  same 
time,  come  upon  a  delightfully  clear  and  care- 
fully thought  out  exposition  of  one  of  the  cruces 
of  psychology :  the  passage  from  the  idea  to 
the  cognitive  processes  which  stand  upon  the 
next  higher  level.  After  the  stage  of  concep- 
tual thinking  is  reached  by  the  aid  of  lan- 
guage, whose  function  it  is  to  break  up  the  con- 
crete items  of  sense  perception  and  re-combine 
them  into  new  wholes,  the  author  proceeds  to 
elaborate  the  process  by  which  the  external 
world  and  the  self  are  produced  as  ideal  con- 
structions. The  first  motives  to  such  construc- 
tion are  found  to  be  practical:  the  bringing 
coherence  and  order  into  experience  and  the 
adjustment  of  the  individual  to  his  fellows  in 
the  community. 

With  Boyce  and  Baldwin,  Dr.  Stout  gives 
the  social  factor  peculiar  importance  in  this 
process.  Involved  with  these  constructions  is 
the  matter  of  belief  and  the  distinction  between 
belief  and  imagination.  With  Bain,  the  author 
finds  the  key  to  belief  to  lie  in  its  relation  to 
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aotivity.    Here  again  the  influence  of  Booiety 
is  emphasized. 

The  feeling  attitude  ia  considered  not  only 
on  the  levels  of  sensation  and  of  perception,  but 
also  now  in  connection  with  ideas.  Ideational 
activity  itself  is  said  to  possess  feeling-tone; 
this  is  connected  with  the  furtherance  and  ob- 
struction of  conation ;  furtherance,  the  work- 
ing out  of  the  activity,  giving  pleasure  and  its 
opposite,  pain.  It  is  to  be  noted  that  the  three 
references  to  feeling,  upon  the  three  develop- 
mental planes,  involve  some  ambiguity  in  the 
use  of  terms.  Pleasure  and  pain,  and  pleasant- 
ness and  unpleasantness  are  often  confused. 
It  would  have  aided  the  student  if  different 
terms  had  been  used  to  denote  simple  affec- 
tion, the  feelings  of  the  perceptual  stage,  and 
the  more  involved  hedonic  aspects  of  disour- 
sive  thinking.  As  mi  example,  pain  is  often 
used  where  simple  unpleasantness  is  evidently 
meant ;  as  in  the  checking  of  a  '  conative  ac- 
tivity. '  The  distinction  between  pain  and  '  pain- 
sensation  '  is  also  confusing. 

Finally,  in  the  last  chapter,  the  reader  oomes 
within  sight  of  what  he  has  been  looking  for  all 
the  way  through ;  some  systematic  explana- 
tion of  conation  and  of  conative  development. 
The  reviewer  is  inclined  to  think  that,  without 
a  previous  analysis  of  conation,  and  also  of 
impulse  and  of  attention,  many  steps  in  the 
author's  argument  would  be  incomplete.  Per- 
haps the  full  treatment  in  the  Analytic  Piy- 
chology  is  sufficient.  Still,  considering  the  dif- 
ference in  the  two  audiences  which  the  author 
reaches,  it  is,  perhaps  not  demanding  too  much 
to  ask  for  a  more  complete  analysis  of  these 
terms  which  are  used  constantly  throughout  the 
book. 

The  author  acknowledges  a  very  great  debt 
to  Dr.  Ward,  and  the  influence  of  the  master  is 
prominent  all  through  the  work.  Naturally, 
Professor  James'  general  point  of  view  is  also 
approached ;  although  in  matters  of  special  in- 
terpretation Stout  dissents  from  his  opinion 
more  often  than  he  accepts  it.  While  the  book 
is  predominantly  British  in  its  mode  of  treat- 
ment, it  comes  nearer  a  compromise  between 
English  and  Qerman  psychologies  than  does 
any  book  which  we  have  yet  had  from  a  writer 
of  the  English  school,  excepting,  perhaps,  Pro- 


fessor Sully's  psychology.  When  one  considera 
the  product  in  connection  with  the  soil  to  which 
it  is  indigenous,  one  can  but  note  the  marked 
effects  of  fertilization  from  imported  systems. 
Although  the  Manwd  will  scarcely  fulfil  at 
present  a  textual  function  in  the  class-rooms  of 
our  colleges  and  universities,  American  psy- 
chologists will  know  it  and  will  find  it  stimulat- 
ing and  helpful. 

Finally,  to  revert  to  the  query  with  which 
we  set  out,  we  shall  have  to  say  that  the  genetio 
standpoint  is  not  maintained  with  the  rigor 
which  we  were  led  to  expect  from  the  author's 
preliminary  definition  of  it ;  but  that  where  it 
has  been  adhered  to,  it  is  used  with  profound 
psychological  wisdom  and  a  keen  insight  into 
the  dark  vistas  of  mental  development. 

I.  Madison  BstrruET. 

COSNELL  UNIVBBSITY. 

M{Uikr€%    odorantea    ariifUnellea,      Gbosoes-F. 

Jaxtbbet.     Docteur  6s  Sciences,  ancien  Pr6- 

parateur  de  Ghimie  4  I'i^cole  Polytechidqne. 

Petit  in  8.     Pages  190.  (Encyclop^die  icien- 

tifique  des  Aide-M6moire.) 

The  title  of  this  book  is  both  misleading  and 
vague.  It  is  misleading  because  it  does  not 
cover  the  indicated  field,  but  only  discusses 
three  classes  of  odorous  substances,  the  re- 
maining classes  being  reserved  for  the  author's 
forthcoming  volumes  on  '  Les  Produits  Aromat- 
iques '  and  '  Les  Parfums  Comestibles,'  the  sub- 
ject thus  being  distributed  through  the  three 
volumes.  Further,  it  is  vague^  in  that  it  is  not, 
as  might  be  expected^  a  bird's-eye  view  of  syn- 
thetic perfUmes,  for  at  least  one-third  of  its 
space  is  taken  up  with  compounds  which  have 
no  interest  whatever  as  perfumes,  and  which 
apparently  are  inserted,  either  from  tiidr 
chemical  relationship  to  other  substances  in 
the  tables,  or  because,  although  possessed  of 
no  valuable  odor  themselves,  they  happen  to 
occur  associated  with  some  natural  p^fumes 
in  certain  essential  oils.  The  reviewer  is  of  the 
opinion  that  the  author  might  better  have  con- 
fined himself  to  a  tabulation  of  those  synthetie 
organic  compounds  whose  odor  renders  them  of 
commercial  value,  or  which  are  of  sdentific 
interest  from  their  being  identical  with  certain 
natural  aromas. 
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The  aathor  proposes  the  terms  '  odorophore ' 
and  'odorogen,'  to  be  used  in  a  manner  anal- 
ogous to  the  *  cbromophore '  and  '  chromogen  ' 
of  the  color  chemists.  Thus,  he  considers  the 
phenolic  OH  as  an  odorophore,  which  becomes 
an  odorogen  when  its  H  is  replaced  by  an  alkyl 
or  acyl  group ;  in  support  of  which  he  cites  the 
following  examples : 

HOG. G;H«.OH(paiiaozybenzaldehyde)  =  little  odor. 
HOC.CeH4.0CH,(aDiBio  aldehyde)  =  odor. 

H0C.C;H,<^^  ( protooatediaic  aldehyde  )=little 
odor. 

HOC.CeH,<g^^»(  vanillin)  =  odor. 

HOC.C;Hs<q>CH,  ( piperonal )  =  odor. 

The  work  is  divided  into  the  following  chap- 
ters: 

I.  Halogen  and  Nitro  Compounds. — ^Includes 
the  halogen  derivatives  of  phenylethane,  and 
of  styrol ;  mirbane  and  Muse  Baur. 

n.  Aldehydes,  Dialdehydes  and  Oxyalde- 
hydes. — ^Among  the  more  important  aldehydes 
listed  are  those  of  benzoic,  phenylacetic,  cu- 
minic,  cinnamic,  salicylic,  anisic  and  piperonylic 
acids.  Vanillin,  however,  is  reserved  for  the 
author's  volume  on  'Les  Parfums  Comestibles.' 

III.  Phenols  and  Phenolic  Ethers. — Among 
others  the  following  are  discussed:  thymol, 
oanracrol,  anisol,  di|^nyl  ether,  anethol,  be- 
tanaphthyl  ethers,  eugenol  and  safrol. 

Each  chapter  begins  with  a  few  pages  of  ex- 
planatory text,  followed  by  a  tabular  classifi- 
oatioB  of  the  compounds  belonging  to  that  par- 
ticular group.  The  column  headings^  for  the 
tables  are  as  follows :  trade  name ;  scientific 
Bame;  formula,  empiric  and  constitutional; 
method  of  preparation  ;  literature  and  patents  ; 
properties  and  characteristic  reactions.  The  re- 
ferences to  the  literature  and  patents  are  par- 
ticularly valuable. 

Although  the  compounds  are  well  arranged 
in  a  logical  chemical  classification,  an  Index 
would  nevertheless  be  a  desirable  addition. 

Mabston  Tatlob  Boobbt. 

BOOKS  BBGEIVBD. 

Elemmis  de  paUobatamque.    B.  Zkillbxl    Paris,  G. 
Cwr^  and  C.  Naud,  IdOO.    Pp.  421. 


A  Treatise  on  Zoology^  edited  by  E.  Bay  Lakkestbb. 
Part  III.:  Eohinoderma,  F.  A.  Batheb,  J.  W. 
Gbegobt,  £.  S.  GooDBiCH.  London,  Adams  and 
Charles  Black,  1900.    Pp.  vi  +  344. 

First  Bookf  Home  Geography  and  the  Earth  as  a  Whole, 
'  Balph  S.  Tabb,  Fbank  M.  McMdbby.     New 

York  and  London,  The  Maomillan  Company,  1900- 

Pp.  XV  +  279. 

FraniVe  Lehrhueh  der  Botanik.  Fbbdikand  Paz. 
Leipzig,  Wilhebn  Engelmann,  1900.  Pp.  viii  +  4^- 

Beinhardt^s Teehnk of Me^anicalDrafHng.  Chables 
W,  Bbikhabot.  New  York,  The  Engineering 
News  Co.,  1900.    Pp.  36.    10  Plates. 


SOCIETIES  AND  ACADEMIES. 

THE  ACADEMY  OF  SCIENCE  OF  ST.  LOUIS. 

At  the  meeting  of  the  Academy  of  Science  of 
St.  Louis,  on  the  evening  of  April  2,  the  follow- 
ing sul](jects  were  presented : 

A  paper  by  Dr.  H.  von  Schrenk,  entitled  *  A 
Severe  Sleet-storm,'  and  embodying  the  results 
of  a  study  of  the  iigiiry  to  trees  and  shrubs  by 
an  unusually  severe  recent  sleet-storm,  was 
presented  by  title. 

Dr.  W.  H.  Warren  read  a  paper  giving  an 
outline  of  recent  progress  in  the  chemistry  of 
perfumes.  For  the  most  part,  these  substances 
are  high  boiling  oils.  Formerly  these  oils, 
which  are  complex  mixtures  of  several  com- 
pounds, were  obtained  exclusively  from  flowers, 
but  recently  some  of  the  essential  principles 
have  been  produced  by  chemical  means, 
whereas  other  artificial  perfumes  are  mere  imi- 
tations. With  a  few  exceptions  the  essential 
principles,  which  give  the  perfumes  their  value, 
belong  to  a  complex  class  of  organic  com- 
pounds known  as  the  terpenes.  The  terpenes 
are  reduction  products  of  cymol.  The  molecule 
is  characterized  by  the  presence  of  an  atomic 
linking  such  as  is  found  in  the  hydrocarbon 
ethylene,  and  the  determination  of  the  exact 
location  of  these  ethylene  linkings  constitutes  a 
difficulty  in  studying  the  terpenes.  It  is  found 
also  that  nearly  every  substance  having  the 
properties  of  a  perfume  has  in  its  molecule  cer- 
tain atomic  groups  whose  presence  exerts  a 
marked  influence  on  the  odor.  Among  the 
more  important  of  these  may  be  mentioned  the 
aldehyde,  ketone,  ester^    ether   and   alcohol 
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group.  Besides  those  terpenes  which  have  the 
ring-structure  in  the  molecule,  there  are  sub- 
stances which  have  long  chains  of  carbon  atoms. 
Apparently  such  compounds  should  be  classified 
with  fatty  compounds,  but  so  closely  do  they 
resemble  the  terpenes  in  their  properties  and 
chemical  behavior  that  they  are  placed  with 
them  instead.  Citral  or  geranial,  an  aldehyde 
found  in  largest  quantity  in  oil  of  lemon-grass, 
is  such  a  substance.  Citral  is  of  importance  be- 
cause it  is  the  starting-point  in  the  synthesis  of 
ionone,  the  artificial  violet  perfume.  The  won- 
derful progress  in  our  knowledge  of  the  ter- 
penes and  of  their  derivatives  is  the  work  of 
scarcely  more  than  ten  or  fifteen  years  at  the 
most.  There  is  great  activity  still,  and  among 
those  chemists  who  have  taken  a  prominent 
part  in  the  labor  should  be  mentioned  Wallach, 
Baeyer  and  Tiemann. 

Six  persons  were  elected  active  members  of 
the  Academy. 

William  Tbelease, 
Recording  Secretary. 


THE  TOBBET  BOTAKICAL  CLTTB. 

At  the  meeting  of  Torrey  Botanical  Club  on 
March  18,  1900,  a  paper  was  read  by  Dr.  P.  A. 
Bydberg,  on  the  '  Phytogeography  of  Montana.' 
He  divided  Montana  into  three  regions,  the 
Great  Plains,  constituting  about  one-half  of  the 
State,  and  the  sub-Alpine  and  the  Alpine  re- 
gions, the  last  constituting  those  isolated  peaks 
which  exceed  9000  feet.  The  characteristic 
plant-coverings  of  each  region,  termed  forma- 
tions, were  classed  under  the  usual  groups  as 
Xerophytic,  Mesophytic,  Hydrophytic,  and 
Halophytio,  which  were  fully  discussed. 

Dr.  Bydberg's  paper  was  followed  by  re- 
marks by  Judge  Brown  on  the  beauty  of  the 
mountain  flora,  and  by  Dr.  Britton  on  the 
Dodge  expedition  of  1897,  of  which  the  paper 
is  a  result.  Dr.  Bydberg  said  in  answer  to 
Dr.  Underwood  that  the  Montana  flora  extends 
but  little  westward  of  the  State.  Dr.  Under- 
wood referred  to  the  interest  attaching  to  any 
possible  influence  of  hot  springs  upon  the 
flowering-time  of  plants  growing  near,  and 
called  attention  to  the  very  early  flowering  of 
BanuncvluB  Oytnbalaria  along  ditches  supplied 


with   hot  water   baths   near  Syracuse,   New 

York. 

Edwabd  S.  Bubgess, 

Secretary. 

biological  society  of  WASHINGTON. 

The  822d  meeting  was  held  on  Saturday, 
April  21st.  L.  O.  Howard  exhibited,  with  ex- 
planatory remarks,  'Some  New  IllustrationB 
of  Insects,'  comprising  series  illustrating  the 
different  genera  of  mosquitoes,  the  species  of 
flies  presumably  connected  with  the  carriage  of 
germs  of  diseases  of  the  intestinal  tract,  and  of 
fig  caprification  in  California. 

F.  W.  True  spoke  of  *The  Newfoundland 
Whale  Fishery,'  his  remarks  being  illustrated 
by  lantern  slides.  The  fishery  for  finback 
whales  carried  on  at  Snook's  Arm,  Notre  Dame 
Bay  was  described  in  some  detail,  the  speaker 
stating  that  a  small,  swift  steamer  was  em- 
ployed which  cruised  in  the  adjacent  waters 
where  the  whales  were  taken  by  means  of  a 
harpoon  gun.  After  being  killed  the  whales 
were  towed  to  the  harbor  and  by  the  use  of  a 
steam  winch  hauled  out  upon  an  inclined  plane 
where  the  blubber  was  rapidly  removed. 

F.  A.  Lucas. 


DISCUSSION  AND  COBRESPONDESCE. 
THE  official  SPELLING  OF  POBTO  BICO. 

To  THE  Editob  OF  SCIENCE: — Some  time 
since  there  appeared  in  your  paper  a  contribu- 
tion from  a  distinguished  Washington  geog- 
rapher to  the  effect  that  President  McEinley 
had  issued  an  order  that  the  name  of  the  island 
of  Porto  Bico  should  be  spelled  '  Puerto '  Bico. 
There  likewise  appeared  in  the  National  Geo* 
graphic  Magazine  for  December,  1899,  an  anony- 
mous personal  communication  stating  in  effect 
that  I  was  the  only  government  official  who 
adhered  to  the  form  Puerto  Bico. 

I  beg  to  inform  you  that  in  an  Act  of  Con- 
gress passed  April  11th  and  signed  by  the  Presi- 
dent of  the  United  States,  April  12,  1900,  '  to 
provide  revenues  and  a  civil  government  for 
Porto  Bico,'  the  word  Puerto  was  stricken  out 
wherever  it  occurred  and  Porto  substituted 
therefore.  The  President's  signature  to  this 
bill  and  the  statutory  act  of  Congress  settles 
the  spelling  of  the  name  of  the  island.    Puerto 
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Bioo  La  now  a  thing  of  the  past,  and  like  all 
unpronounceable  foreign  words  has  sacrificed 
its  life  to  the  dictum  of  the  law  of  the  least  ef- 
fort. It  was  never  used  by  the  American  or 
English  people  and  may  now  be  laid  upon  the 
shelf  with  Nuevo  Mej  ico,  Nouvelle  Orleans  and 
others  of  their  kind. 

In  determining  this  form  of  the  word  the 
Congreae  has  followed  the  undoubted  usage  of 
the  English  language  for  300  years  and  scotched 
an  effort  to  fix  upon  our  people  and  language  a 
name  and  a  principle  which  were  never  accepted 
by  them.  Bob't  T.  Hill. 

LINQDISnC  FAMILIES  IN  MEXICO. 

To  THE  Editob  of  Soienge  :— In  theAmerUan 
Anlhropologisl  (N.  8.,  II.,  63-66),  I  have  brought 
Pimentel's  list  of  linguistic  families  in  Mexico 
into  harmony  with  the  scheme  of  the  Bureau  of 
American  Ethnology.  It  occurs  to  me  that  it 
will  post  the  ethnology  of  the  Kepublic  up  to 
date  to  add  the  names  of  families  not  mentioned 
by  Pimentel,  and  to  spell  tfaem  in  accordance 
with  Ki^or  Powell's  scheme  for  North  America. 
Then  fomillea,  language  names,  and  tribal 
names  will  not  be  confounded.  For  example, 
the  Mayat  or  Maya  people,  speak  the  Maya 
language,  of  the  Mayan  family.  The  Manguet, 
apeak  the  MangiU  languid,  belonging  to  the 
Otiapaneean  family. 

PniBNiKL's  List.  List  Pkoposbd. 


Apaohe. 

Cbontal  (OaxBoa.) 

Zapotecan  orTeqnisUate- 

OniuowayCocliinii.Laimon  Tnman 

Bnave 

finaTan 

MaUlziogao  Pirinda 

Otomlan 

Haya-Qnichg 

Mayan 

Meiicana 

Nahnatlan" 

Hixteoa-Zapoteca 

Zapoteoan 

Otomiea 

Otomian 

Seri 

Serian 

SoDorenae  Opato-Fima 

Tsruca 

Tarasoftn 

Totooaca 

Totonamn 

Zoqae-Uixd 

Not  in  PiHSNTEif'a  List. 
Cbiapaneosn,  in  Cbiapaa. 
Chinantecan  in  Osxaca. 
Eer«flaD  or  Kerean,  in  Chihuahua. 
TeqaistlateoiD,  Triquis  and  Chootale  in  Oaxaoa. 
Goaionra  and  Matlalziuga  may  proTe  to  be  families. 
O.  T.  Hason. 


HBHIAHOPSIA  m  MIQBAINB. 

The  visual  symptoms  frequently  occurring 

in  migrune  (' alck-headacbe,'  so-called)  have 

been  described   (see  e.   g.,  Wood's  SefereriM 

Band-book  of  Ihe  Medical  Seiaxee,  tub  verbo)  by 

Fi08.  1,  3,  8. 


Optical  symptom  in  migraine  (Figa.  l-S).  0,  point 
ot  fixation  in  oenter  of  left  hand  held  lateiall^  16  in. 
before  tiie  eyes.  AB,  length  of  band.  OZ,  direction 
of  development  of  symptom  (hemianopsia  in  leit  up- 
pex  iinadrant).  fig,  1.  Initial  stage,  tme  gize 
(abont),  only  ^mptom  of  any  sort  present.  Fig.  3. 
Maiimnm  atage,  aooompanied  by  massive  headache, 
and  be^nnin^  of  nausea.  Fig.  3.  Final  stage  (be- 
fore rapid  fadmg),  violent,  more  localized  beodaobe 
and  naneea.  (In  Fl^.  2  and  3,  AO,  equals  ABot 
Fig.  1. )  Duration  of  symptom  1  to  1}  hour.  Symp- 
tom is  invariably  for  recnrreut  attacks,  and  for  mo- 
noonlar  (either  eye)  and  binoonlar  vision;  and  has  a 
flattering  wavy  movement  which  cannot  be  fignred. 
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medical  authorities ;  but  I  know  of  no  attempt 
to  figure  the  appearance  in  the  field  of  vision. 
Subjoined  I  g^ye  figures  showing  my  own  visual 
modification  in  three  stages — ^initial,  maximum 
and  finals  with  the  location  and  local  progress 
of  the  symptom,  taken  during  an  attack  last 
summer,  after  freedom  from  the  headaches  for 
years.  It  was  brought  on  probably  by  the 
glittering  eflfect  of  the  sun  on  the  water  in  sea- 
bathing, an  inducing  cause  sometimes  noticed 
by  other  observers,  and  rather  frequent  in  the 
period  of  boyhood  and  youth  in  my  own  case. 

The  area  covered  by  the  peculiar  net-work 
shown  in  the  figures  is  bright  light-gray  and 
the  configuration  itself  is  of  the  appearance  of 
water-bubbles  or  divisions.  The  lines  are  all 
straight  and  at  right-angles  to  one  another. 
The  progress  of  the  stigmate,  if  that  term  be 
allowed,  is  interesting  from  the  point  of  view 
of  theories  of  the  localization  of  the  trouble  in 
the  brain.  The  initial  appearance  covered  the 
left  half  of  the  hand  held  eighteen  inches  before 
the  face  ;  it  gradually  spread  leftward  and  up- 
ward (never  downward  or  rightward)  until  it 
covered  the  whole  hand  when  the  gaze  was 
fixed  a  little  to  the  right  of  the  hand  and  on  the 
line  of  its  lower  edge.  It  then  travelled  ofi^  the 
hand  by  contracting  upward  and  leftward  (as 
shown  in  Fig.  8).  This  would  indicate  that 
the  disturbance  began  in  the  right  half  of  the 
visual  area  (occipital  lobe)  of  the  right  hemi- 
sphere, or  in  the  corresponding  subcortical  cen- 
ters or  tracts,  spread  over  the  entire  upper  half 
of  that  area  (left  upper  quadrant  of  the  field  of 
visions),  then  died  away  progressively  in  the 
same  order,  this  inference  depending,  of  course, 
on  the  hypothesis  of  a  projection  of  the  elements 
of  the  visual  area  upon  the  retina. 

It  is  interesting  from  the  psychological  point 
of  view  to  note  that  a  strong  and  persistent  ef- 
fort to  call  up  the  appearance,  as  for  drawing  a 
figure  of  it  or  describing  it,  produces  in  my 
case  positive  sensations  of  nausea. 

J.  Mark  Baldwin. 

OxFOBD,  January  20,  1900. 

THK  DEVELOPMENT  OF  PHOTOeRAPHIO  PLATES 

IN  THE  LIGHT. 

It  may  be  of  interest  to  your  readers  to  know 
that  if  photographic  plates  in  a  camera  are 


greatly  over-exposed  they  may  be  developed  in 
the  light.  A  plate  whi<^  should  forordinafy 
work  have  an  exposure  of  a  second  and  a  half 
for  street  or  outdoor  photography  may  be  ex- 
posed for  two  hours.  When  developed  with  a 
weak  hydrokinone  by  the  light  of  a  bunp,  it 
gives  a  beautiful  positive.  The  lamp  is  prefer- 
able because  one  can  manage  the  d^;fee  of  il- 
lumination. If  the  plate  is  held  too  near  the 
lamp  it  will  dissolve  a  picture  already  appearing. 
If  held  too  fkr  away  the  plate  begins  to  fog. 
By  moving  toward  or  from  the  lamp  the  proper 
illumination  may  be  soon  secured.  It  is  re- 
markable that  a  street  scene  taken  in  this  way 
shows  not  a  moving  thing  on  the  streets.  Street 
cars  passing  every  two  minutes,  wagons,  horses, 
pedestrians,  all  have  apparently  vanished  with- 
out leaving  a  trace  upon  the  plate.  But  the 
fixed  objects  are  shown  perfectly,  with  their 
proper  shadows  and  high  lights. 

In  this  way  lantern  slides  and  transparencies 
may  be  made  directly  without  re-photographing 

f^om  a  negative. 

Francis  E.  Niphkb. 


THE  TOPOORAPHIC  SURVEY  OF  OHIO. 

The  Ohio  Liegislature  has  just  passed  its  ap- 
propriation bill  for  the  year  1901.  It  contams 
an  item  of  $26,000  for  the  inauguration  of  a  to- 
pographic survey  of  the  State,  in  co-operation 
with  the  United  States  Geological  Survey. 
This  insures  the  systematic  beginning  of  the 
field  work  next  year,  and  the  friends  of  the 
measure  are  confident  that  it  will  be  continued 
until  the  entire  State  is  covered. 

The  initiative  in  the  movement  for  securing 
co-operation  was  taken  by  the  Ohio  State  Acad- 
emy of  Sciences  at  its  annual  meeting  in  De* 
cember,  1896,  since  which  time  a  committee  of 
this  body  has  been  active  In  promoting  the 
measure.  At  the  legislative  session  of  1898  a 
bill  passed  the  Senate  and  was  in  good  flavor  in 
the  House,  largely  through  the  earnest  support 
given  it  by  State  Senator  James  B.  Gkirfield. 
But  the  outbreak  of  the  Spanish  war  neoeari- 
toted  a  large  appropriation  for  possible  military 
expenditures,  and  so  it  was  cut  off.  All  parties 
gave  the  measure  increased  support  in  the  cam- 
paign just  closed.  The  scientific  societies  of 
the  Stote,  including  the  civil  engineers  and  the 
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mlniDg  engineers,  the  college  men,  the  wheel- 
men, the  chambers  of  commerce  and  the  prin- 
dpal  newspapers  all  co-operated  in  securing  the 
gratifying  result  already  mentioned. 

Ohio  offers  many  interesting  problems  in  to- 
pographic history,  reaching  as  it  does  from  the 
deeply-trenched,  unglaciated  southeastern  x>or- 
tion,  with  its  great  systems  of  reversed  drain- 
age, to  the  flat  lake  plain  of  the  north,  with  its 
beaches,  moraines  and  buried  channels.  In  due 
time  this  area  will  be  added  to  that  of  the  States 
to  the  eastward,  where  similar  systems  of  co-op- 
erative survey  are  giving,  or  have  already 
given,  their  topographic  structure  to  the  world 
in  accurate  and  worthy  maps. 

Albebt  a.  "Wright. 


THE  ABCffJSOLOGICAL  REPORT  OF  ONTARIO. 

Thb  usual  Ontario  Archaeological  Report  by 
David  Boyle  has  appeared  for  1899.  It  is 
printed  by  Warwick  Bros,  and  Butter,  Toronto, 
1900,  as  part  of  the  appendix  to  the  report  of 
the  Minister  of  Education.  Upwards  of  two 
thousand  specimens  have  been  added  to  the 
museum  of  the  Education  Department,  Toronto. 
A  number  of  pipes  and  other  specimens  are 
figured.  Of  special  interest  are  a  description 
and  figures  of  two  perforated  skulls  found  in 
Simcoe  County,  Ontario.  The  perforations  are 
considered  to  be  post-mortem,  or  at  least  to 
have  been  made  immediately  before  the  individ- 
ual's death.  The  skulls  are  considered  to  be  of 
Huron  Indians,  and  remind  one  of  the  similarly 
perforated  skulls  described  by  Dr.  Henry  Qill* 
man.  Mr.  E.  H.  Crane,  of  Niles,  Michigan, 
has  a  skull  from  the  Saginaw  Valley  which  is 
also  perforated  in  this  manner. 

An  '  Iroquois  Medicine  Man's '  mask  is 
figured  and  described,  and  a  brief  report  is 
given  of  the  exploration  of  mounds  examined 
by  Mr.  Boyle  on  Pelee  Island  in  Lake  Erie, 
Mr.  G.  E.  Laidlaw  contributes  a  paper  on  new 
sites  in  Victoria  County ;  Mr.  Andrew  F. 
Hunter,  on  sites  of  Huron  villages  in  the  town- 
ship of  Tay,  Simcoe  County,  with  some  bib- 
liographic references ;  Mr.  W.  J.  Winternberg, 
on  Indian  village  sites  in  the  counties  of  Ox- 
ford and  Waterloo.  *  The  Wyandota,'  by  Wil- 
liam E.  Connelly ;  The  War  of  the  Iroquois,'  by 
M.  B.  Suite  ;  '  Notes  on  Some  Mexican  Relics,' 


by  Mrs.  Wm.  Stewart ;  '  Music  of  the  Pagai» 
Iroquois,'  with  music  by  Mr.  A.  T.  Cringan;  and 
*  A  Study  of  the  Word  Toronto,'  by  General 
John  S.  Clark — ^are  also  included  in  the  re- 
port. 

Mr.  Boyle  has  patiently  worked  for  years  to 
create  interest  in  the  archseology  of  his  province. 
These  labors  are  at  last  being  supplemented 
by  assistance  ft'om  other  students  in  the  same 
region.  Until  the  subject  is  more  studied,  it  is- 
well  that  his  efforts  to  preserve  the  records  and 
specimens  be  encouraged. 

Hablan  I.  Smith. 


EXPERIMENT   STATION   EXHIBIT   AT    TEE- 
PARIS    EXPOSITION, 

At  the  meeting  of  the  Association  of  Ameri- 
can Agricultural  Colleges  and  Experiment  Sta- 
tions, held  at  Minneapolis  in  1897,  a  resolution 
was  adopted  in  favor  of  a  co-operative  experi- 
ment station  exhibit  at  the  Paris  Exposition.  A 
committee,  consisting  of  H.  P.  Armsby,  chair- 
man; W.  H.  Jordan,  A.  W.  Harris,  M.  A. 
Scovell,  and  A.  C.  True,  was  appointed  to  take 
charge  of  the  matter.  The  stations  were  invited 
to  contribute  materials  and  charts  illustrating 
special  features  of  their  work  and  results,  orig- 
inal pieces  of  apparatus,  models,  designs,  etc. 
The  material  as  it  was  prepared  was  shipped  to 
Washington.  Dr.  True,  Director  of  the  Office 
of  Experiment  Stations,  undertook  to  make  a 
collection  of  photographs  and  publications  of 
the  stations,  to  prepare  a  monograph  on  the  ex- 
periment station  enterprise  of  this  country,  and 
to  look  after  the  temporary  installation  of  the 
exhilMt  in  Washington  and  its  final  ship- 
ment. 

The  photographic  exhibit  includes  about  750- 
selected  pictures  of  station  buildings,  grounds, 
laboratories,  apparatus,  experimental  plants, 
herds  and  other  features,  in  addition  to  a  col- 
lection of  photographs  of  the  station  directors 
and  staff  members.  The  pictures  are  mounted 
in  groups  on  sheets  of  heavy  cardboard,  22  by 
28  inches,  and  will  be  displayed  in  portfolios^ 
of  twenty- four  each. 

A  series  of  root  cages,  fiimished  by  the  North 
Dakota  Station,  shows  the  formation  of  the 
roots  of  maize,  wheat,  flax  and  brome  grass ;. 
models  of  sweet  potatoes,  peppers,  apples  and 
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plums  exhibited  by  the  Iowa  and  Minnesota 
stations  illustrate  varietal  differences ;  and  an 
exhibit  of  saltbush  from  the  California  Station 
shows  species  of  Atriplex,  which  have  proved  of 
value  on  strongly  alkaline  soils.  Electrical  de- 
vices for  determining  the  salt  content,  tem- 
perature and  moisture  content,  and  a  series  of 
samples  illustrating  the  typical  agricultural  soils 
of  the  United  States,  represent  the  soil  work  of 
the  Division  of  Soils  of  the  U.  S.  Department  of 
Agriculture.  The  California  Station  sent  six 
typical  soils  of  that  State,  and  specimens  show- 
ing the  results  of  mechanical  analyses  of  each 
type  of  soil,  and  Hilgard*s  soil  elutriator  for 
mechanical  analysis. 

The  California  Station  furnished  an  olive  ex- 
hibit, consisting  of  fifty  samples  of  olive  oils 
and  more  than  two  hundred  samples  of  olive 
pits  used  in  the  classification  of  varieties  of 
olives ;  and  the  Alabama  Station,  a  collec- 
tion of  mounted  specimens  of  cotton,  showing 
seventy-two  selected  and  crossbred  varieties. 

Several  pieces  of  original  apparatus  for  in- 
vestigations in  vegetable  physiology  are  shown, 
including  an  auxanometer  for  experimental 
work  on  the  rate  of  plant  growth  ;  an  apparatus 
for  determining  the  rate  of  transportation  of 
plants,  from  the  West  Virginia  Station  ;  and  a 
centrifuge,  used  to  study  the  effect  of  gravity 
and  centrifugal  force  upon  germinating  seeds, 
from  the  Indiana  Station. 

Samples  of  animal  and  vegetable  fats,  a  col- 
lection of  chemically  pure  proteids  separated 
from  the  seeds  of  various  plants,  a  collection  of 
one  hundred  weed  seeds,  an  insect  cabinet,  a 
gas  desiccator  for  drying  hydrogen  gas  used  in 
moisture  determination,  models  of  round  and 
stave  silos,  an  apparatus  for  the  rapid  cooling 
of  wines,  a  pressure  apparatus  for  experiments 
with  solution  under  very  high  pressure,  a  model 
of  the  Atwater-Rosa  respiration  calorimeter  and 
a  full-sized  bomb  calorimeter  are  included  in 
the  exhibit. 

The  dairy  exhibit  is  larger  than  that  in  any 
other  line.  It  includes  a  series  of  cheese  mod- 
els from  the  New  York  State  Station,  show- 
ing the  effect  of  the  fat  content  of  the  milk  on 
the  size  of  cheese  produced  ;  a  collection  of 
forty-eight  cultures  of  dairy  bacteria,  from  the 
Connecticut  Storrs  Station  ;    the  original  Bab- 


cock  milk  tester,  two  more  modem  forms  of 
the  aj^aratus  for  hand  and  power  operation, 
together  with  a  complete  collection  of  the  vari- 
ous forms  of  apparatus  used  in  the  Baboock 
test.  The  Scovell  milk -sampling  tube,  Wiscon- 
sin  curd  test,  Marshall  rennet  test,  acid  bottles 
and  other  minor  apparatus  are  also  included. 

The  irrigation  exhibit  of  apparatus  and  mod- 
els contains  a  hydrophore  to  determine  the 
amount  of  silt  carried  by  water ;  a  nilometer 
used  to  measure  the  amount  of  water  paaaing 
through  streams,  flumes  and  ditches ;  a  current 
meter,  water  register,  etc. 

A  small  exhibit  from  the  Hawaiian  Experi- 
ment Station  consists  of  samples  of  rocks,  lavas, 
lava  products,  soils,  varieties  of  sugar  cane  and 
samples  of  agricultural  products,  such  as  coffee, 
rice  and  sugar. 

There  is  a  large  number  of  charts  and  en- 
larged pictures  showing  the  results  of  experi- 
ment station  work  on  a  wide  range  of  subjects, 
a  complete  set  of  bound  bulletins  and  reports 
numbering  several  hundred  volumes,  and  many 
miscellaneous  publications  of  the  stations,  to- 
gether with  over  one  hundred  books  on  ag- 
ricultural subjects  written  by  station  offi- 
cers. 

The  arrangement  and  shipment  of  the  exhibit 
was  in  charge  of  Dr.  W.  H.  Evans,  of  the 
Office  of  Experiment  Stations,  who  also  super- 
vervised  the  preparation  of  the  charts  and 
photographs  exhibit. 

Especial  interest  attaches  to  this  exhibit  from 
the  fact  that  it  shows  the  great  progress  made 
by  our  stations  since  the  Paris  Exposition  of 
1889,  when  the  stations  made  only  a  small 
showing,  as  they  were  just  beginning  actiye 
operations  under  the  Hatch  Act. 


SCIENTIFIC  NOTES  AND  NEWS. 

Db.  a.  a.  Michblson,  professor  of  physicB 
at  the  University  of  Chicago,  has  been  elected 
a  corresponding  member  of  the  Paris  Academy 
of  Sciences. 

Db.  C.  Habt  Mbbbiam  has  been  elected  a 
foreign  member  and  Mr.  Samuel  Scudder  a  cor- 
responding member  of  the  Zoological  Society  of 
London. 

The  philosophical  faculty  of  the  University 
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of  Gottingen  has  given  the  prize  of  the  Wohl- 
brecht's  foundation  for  works  on  natural  science 
of  the  value  of  12,000  Marks  to  Professor  Oegen- 
haur  the  eminent  Heidelberg  zoologist. 

Professor  J.  K.  Be^,  of  the  Department  of 
Astronomy  of  Columbia  University,  has  been 
appointed  an  international  juror  in  the  depart- 
ment of  the  Paris  Exposition,  which  is  in  charge 
of  instruments  of  precision. 

The  €rovemment  of  India  has  decided  to  as- 
sign Captain  Bobert  M.  Elliot  to  the  special 
duty  of  investigating  on  the  nature  and  action 
of  snake  venom. 

The  University  of  Edinburgh  on  April  14th, 
conferred  its  LL.D.  on  Dr.  A.  Stuart,  professor 
of  physiology  in  the  University  of  Sydney ;  on 
W.  R.  Sorley,  professor  of  philosophy  in  Aber- 
deen University,  on  Dr.  C.  D.  F.  Phillips,  the 
pharmacologist,  and  on  Miss  Eleanor  Ormerod, 
known  for  her  contributions  to  entomology.  On 
conferring  this  degree.  Professor  Grant  re- 
marked that  it  was  the  first  time  that  the  de- 
gree had  been  conferred  by  the  University  on  a 
woman. 

The  University  of  Glasgow,  on  April  17th, 
conferred  the  degree  of  LL.D.  on  Mr.  A.  Smith 
Woodward,  of  the  Geological  Department  of 
the  British  Museum,  and  on  Mr.  Bobert  Caird, 
president  of  the  Scottish  Institution  of  Engi- 
neers and  Shipbuilders. 

In  honor  of  the  twenty-fifth  anniversary  of 
Dr.  Daniel  Coit  Gilman's  election  as  President 
of  the  Johns  Hopkins  University,  his  colleagues 
in  the  faculty  have  presented  to  the  University 
a  three-quarter  life-size  oil  portrait.  It  has 
been  hung  in  McCoy  Hall. 

A  BUST  of  the  late  Professor  Egleston  and  a 
bronze  tablet  will  be  given  to  Columbia  Uni- 
versity by  students  of  the  School  of  Applied 
Sdence. 

The  death  is  announced  of  M.  Planchon, 
sinoe  1886  director  of  the  Paris  School  of  Phar- 
macy at  the  age  of  sixty-seven  years.  He  was 
a  brother  of  the  celebrated  botanist  £mile 
Planchon. 

Sib  William  Priestley,  a  well-known  Lon- 
don physician  and  member  of  parliament,  a 
grand-nephew  of  the  discoverer  of  oxygen,  died 


in  London  on  April  11th  at  the  age  of  eighty- 
one  years. 

Bodney  G.  Kimball,  since  1869  professor  of 
applied  mathematics  in  the  Brooklyn  Polytech- 
nic Institute,  died  on  April  26th. 

The  death  is  announced  of  Mrs.  Lankester 
known  for  her  writings  on  botany  and  other 
scientific  subjects,  her  best  known  work  being 
the  text  of  Sowerby's  British  botany. 

The  death  is  also  announced  of  M.  Philippe 
Salmon,  assistant  director  of  the  School  of  An- 
thropology, Paris,  also  president  of  the  com- 
mission of  megalithic  monuments  and  member 
of  the  commission  on  historic  monuments. 

The  Senate  has  passed  the  agricultural  ap- 
propriation bill,  which  carries  $4,120,000,  re- 
taining the  item  of  $170,000  for  the  purchase  of 
seeds  for  distribution. 

The  bill  creating  a  National  Department  of 
Commerce  and  Industry  will  probably  not  be 
considered  for  lack  of  time  during  the  present 
session  of  Congress,  but  special  efibrts  will  be 
made  on  its  behalf  next  year. 

By  the  will  of  Charles  E.  Smith,  formerly 
president  of  the  Philadelphia  and  Beading 
Bailway  company,  the  Philadelphia  Academy 
of  Natural  Sciences  receives  one-sixth  of  an 
estate  valued  at  nearly  $500,000,  as  also  a  col- 
lection of  botanical  books  and  a  herbarium. 
His  books  on  technical  science  are  left  to  the 
Franklin  Institute. 

The  preliminary  arrangements  have  been 
completed  for  taking  the  official  observations 
in  Mexico  of  the  total  eclipse  of  the  sun  on 
May  28th.  These  observations  will  be  made 
by  the  National  Observatory,  under  direction 
of  the  Federal  Government.  The  places  se- 
lected are  Montemorelos  and  Santa  Helena, 
both  near  Monterey.  The  astronomers  ap- 
pointed to  perform  the  work  are  Francisco 
Bodriguez  Bey,  Manuel  Morenoy  Landa,  Man- 
uel Pasirana,  Fernandez  de  Lindro,  Augustin 
Aradon  and  Pedro  Sanchez.  Miss  Bose  D. 
Fallorend,  of  California,  secretary  of  the  Astro- 
nomical Association  of  the  Pacific  Coast,  will 
also  take  observations  of  the  eclipse  from  Santa 
Helena. 

Here  Mencke,  of  Hanover,  is  undertaking 
in  his  yacht  a  scientific  expedition  to  the  GFer- 


718 


SOmNCR 


[N.  S.   VouZI.  No.  979. 


man  Islands  in  the  South  Seas.  He  will  him- 
self pay  special  attention  to  ethnology  and  will 
be  accompanied  by  Dr.  Heimroth,  assistant  in 
the  Zoological  Gkurden. 

Nature  states  that  Messrs.  W.  Goodfellow  and 
O.  Hamilton  have  lately  returned  from  a  suo- 
cessftil  expedition  in  the  Colombian  and  Ecua- 
dorian Andes,  during  which  they  made  a  collec- 
tion of  upwards  of  5000  bird-skins,  comprising 
examples  of  many  rare  species.  The  travellers 
landed  at  Buenaventura,  on  the  Pacific  Coast, 
in  April,  1898,  and  thence  crossed  the  Andes 
into  the  valley  of  the  Biver  Cauca.  This 
was  ascended,  and,  passing  through  Popayan, 
Messrs.  Goodfellow  and  Hamilton  entered  the 
Bepublic  of  Ecuador,  at  Tulcan,  proceeding 
thence  to  Quito,  where  a  lengthened  stay  was 
made.  From  Quito  excursions  were  effected  to 
Pichincha,  and  to  the  low  country  on  the 
Pacific  Coast  near  Santo  Domingo.  Leaving 
Quito  on  March  1st,  last  year,  Messrs.  Gk>od- 
fellow  and  Hamilton  crossed  the  Andes  to  the 
upper  waters  of  the  Napo,  and  descended  that 
river  in  canoes  to  Yquitos,  in  Peru,  whence  the 
journey  home  was  effbcted  by  steamer.  Mr. 
€k>odfellow  is  preparing  an  account  of  the  birds 
collected  during  this  remarkable  journey  for 
the  Ibis, 

Pbofessob  John  M.  Macfablanb,  of  the 
University  of  Pennsylvania,  has  returned  from 
an  expedition  to  North  Carolina,  where  he  suc- 
ceeded in  obtaining  a  number  of  specimens. 

Four  zoological  lectures  have  been  arranged 
before  the  Zoological  Society  of  London  to  be 
given  on  Thursday  afternoon  as  follows : 
April  19th — 'The  Animals  of  Australia,'   Mb.   A* 

Smith  Woodward,  F.Z.S. 
May  17th— 'The  Freshwater  Fishes  of  Africa,'  Mb. 

G.  A.  BoULENGSB,  F.R.S.,  F.Z.8. 
Jnne  2l8t— <  The  Gigantic  Sloths  of  Patagonia,'  Pbo- 
fessob £.  Bat  Lankestbb,  F.R.S.,  F.Z.S. 
July  19th— 'Whales,'  Mb.  F.  E.  Beddabd,  F.R.S., 
F.Z.S. 

The  following  are  among  the  lecture  arrange- 
ments at  the  Royal  Institution  after  Easter  ^ 
Dr.  Hugh  Robert  Mill,  three  lectures  on  studies 
in  British  geography  ;  Dr.  Alexander  Hill,  two 
lectures  on  brain  tissue  considered  as  the  ap- 
paratus of  thought ;  Professor  Dewar,  four  lec- 
tures on  a  century  of  chemistry  in  the  Boyal 


Institution  ;  Dr.  Alfred  Hillier,  two  lectures  on 
South  Africa,  past  and  future.  The  Friday 
evening  meetings  will  be  resumed  on  April 
27th,  when  a  discourse  will  be  given  by  the 
Bight  Hon.  Lord  Kelvin  on  19th  century  clouds 
over  the  dynamical  theory  of  heat  and  light; 
succeeding  discourses  will  probably  be  given 
by  Professor  T.  E.  Thorpe,  Mr.  Sidney  Lee, 
Professor  J.  A.  Ewing,  Mr.  Francis  Fox,  Sir 
Henry  Boscoe,  and  others. 

The  Springfield  Zoological  CJlub  has  arranged 
a  series  of  lectures  on  some  of  the  divisions  of 
the  animal  kingdom,  to  be  given  in  the  Art 
Museum  on  Friday  evenings.  They  will  be 
given  by  Messrs.  Chas.  B.  Wilson,  F.  F.  Smith 
and  Dr.  Gleo.  Dimmock. 

The  position  of  assistant  geologist  in  the  U. 
S.  (Geological  Survey,  with  a  salary  of  from 
$900-11200  per  annum  will  be  filled  as  the  re- 
sult of  a  civil  service  examination  on  May  22d 
and  28rd.     The  subjects  and  weights  are : 

(1)  Essay  on  a  geologic  topic 10 

(2)  English  composition  (rated  on  sahgeet 

one) 10 

(3)  Geology 40 

(4)  Drawing  (rated  on  required  work  in  sab- 

jeots  one  and  three) 5 

(5)  French  and  German 6 

(6)  Physios,  chemistry ,  mineralogy  and  math- 

ematioB 10 

(7)  Edaoation  and  ezperienoe 20 

Total 100 

Notice  has  been  received  at  the  Swedish 
and  Norwegian  consulate,  in  this  city,  that  the 
King  of  Sweden  and  Norway  has  dedded  to 
reward  persons  who  have  found  objects  belong- 
ing to  the  Andr6e  Polar  Expedition,  and  that  a 
fund  has  been  set  aside  for  rewards  for  persoDS 
who  may  hereafter  find  objects  from  the  expe- 
dition. 

The  '  Kaiserliche  G^undheitaamt '  at  Berlin, 
has  established  a  biological  section  for  the  study 
of  micro-organisms  and  other  influences  &vo^ 
able  or  harmful  to  cultivated  plants.  The  fiiBt 
publication  from  the  section  has  recently  been 
issued. 

The  annual  general  meeting  of  the  Society 
of  Chemical  Industry  will  be  held  in  London 
in  July.     Professor  G.  F.  Chandler,  of  Colom- 
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bia  University,  the  president  and  a  number  of 
American  chemists  expect  to  be  present. 

The  first  meeting  of  the  International  Con- 
ference for  the  Protection  of  Wild  Animals  in 
Africa  was  held  at  the  British  Foreign  Office  on 
the  24th  of  April.  The  British  representatives 
were  the  Earl  of  Hopetoun,  G.C.M.G.,  Sir 
Clement  Hill,  K.C.M.G.,  C.B.,  head  of  the 
African  department  of  the  Foreign  Office,  and 
Professor  Ray  Lankester,  director  of  the  Nat- 
ural History  Museum. 

The  twenty -ninth  annual  congress  of  German 
surgeons  convened  at  Berlin  on  April  18th,  un- 
der the  presidency  of  Professor  von  Bergmann. 

The  Jacksonian  prize  of  the  Royal  College  of 
Surgeons  of  England  has  been  awarded  to  Dr. 
H.  S.  Lack  for  an  essay  on  the  'Nasal  fossse.' 
The  subject  for  next  year  is  '  Bullet  wounds  of 
the  chest  and  abdomen.' 

The  first  volume  of  the  Annala  of  the  South 
African  Museum  is  completed  with  the  issue  of 
part  8,  its  456  pages  making  a  substantial  con- 
tribution to  our  knowledge  of  the  natural 
history  of  South  Africa.  The  first  article. 
Chap.  XI.  of  the  present  instalment  on  '  New 
and  Little  Known  South  African  SolifugsB  in 
the  Collection  of  the  South  African  Museum,' 
by  W.  F.  Purcell,  contains  descriptions  of  ten 
new  species  of  Solpuga  and  of  five  little  known 
species  of  the  genus;  four  new  species  of 
Dmeia  and  three  of  Ceromaf  these  genera  being 
recorded  from  S.  Africa  for  the  first  time  ;  also 
a  new  Hexieopue  and  the  first  description  of  a 
male  of  this  genus.  Chap.  XII.,  also  by  W.  F. 
Purcell,  is  devoted  to  descriptions  of  'New 
South  African  Scorpions  in  the  Collection  of  the 
South  African  Museum,'  and  Chap.  XIII.  con- 
tains '  Descriptions  of  Twelve  New  Species  of 
the  Genus  Mutilla  (Order  Hymenoptera)  in  the 
South  African  MuseUm'  by  L.  P6ringuey. 
The  final  paper,  Chap.  XIV.  is  *  On  Two  New 
Species  of  Dicynodonts,'  by  R.  Broom.  The 
title  page  and  index  for  the  volume  are  issued 
with  this  part. 

The  Council  of  the  Zoological  Society  has 
given  instructions  for  the  publication  of  an 
index-volume  to  the  new  generic  names  men- 
tioned in  the  Zoological  Becord,  Vols,  xvii.- 
xxxvii.  (1880-1900).     The  volumes  previous  to 


Vol.  xvii.  have  been  indexed  in  the  '  Nomen- 
clator  Zoologicus '  of  Scudder,  published  by  the 
Smithsonian  Institution  in  1882.  The  contem- 
plated index-volume  of  the  Zoological  Becord, 
in  order  to  increase  its  usefulness,  will  include 
names  omitted  from  Scudder's  list  and  from 
the  volumes  of  the  Zoological  Becord.  Thus 
zoologists  may  have  at  their  disposal  (in  the 
'  Nomenclator  Zoologicus '  and  the  new  index 
together)  a  complete  list  of  all  the  names  of 
genera  and  subgenera  used  in  zoology  up  to  the 
end  of  1900.  It  is  requested  that  anyone  who 
knows  of  names  omitted  from  Scudder's  'Nomen- 
clator,' or  from  the  volumes  of  the  Zoological 
Becordf  will  forward  a  note  of  them,  together, 
if  possible,  with  a  reference  as  to  where  they 
have  been  noticed  or  proposed,  so  that  the  new 
list  may  be  made  practically  complete.  Such 
information  should  be  addressed  to  the  editor 
of  the  Zoological  Becord,  3  Hanover  Square, 
London,  W.;  or  to  C.  O.  Waterhouse,  Esq., 
British  Museum,  Natural  History,  S.  Kensing- 
ton, London,  who  is  engaged  in  compiling  the 
list. 


UN1VEB8ITT  AND  EDUCATIONAL  NEWS. 

Genebal  Thomas  H.  Hubbard  has  given 
$160,000  to  Bowdoin  College  to  be  used  for  a 
new  library  building. 

Princeton  Uniyersity  and  Lafayette  Col- 
lege each  receive  about  $45,000  by  the  will  of 
Joseph  Eastburn  Smaltz. 

Mr.  Michael  Cxtdaht,  of  Chicago,  has  sub- 
scribed $50,000  toward  the  million  dollars  which 
Archbishop  Keene  is  trying  to  collect  for  the 
Catholic  University  of  America  at  Washington. 

Miss  Eliza  T.  Bryson,  a  generous  benefac- 
tor of  Teachers  College,  Columbia  University, 
has  bequeathed  to  the  College  $2500  for  a 
scholarship. 

Vanderbilt  University  will  celebrate  with 
special  ceremonies,  in  October  next,  the  twenty- 
fifth  anniversary  of  it49  opening. 

The  University  of  the  State  of  New  York 
will  hold  its  annual  convocation  on  June  25th, 
26th  and  27th.  Among  the  subjects  to  be  dis- 
cussed are  manual  training  and  libraries.     It  is 
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expected  that  Mr.  Hamilton  Mabie  will  deliver 
the  address  on  Tuesday  evening.  Dr.  Nicholas 
Murray  Butfer  of  Columbia  University,  will 
present  the  report  on  the  organization  and 
plans  of  the  joint  college  entrance  board  for 
the  Middle  States  and  Maryland.  This  report 
will  be  discussed  in  10- minute  speeches  by 
President  J.  M.  Taylor  of  Yassar,  Dean  Albert 
Leonard  of  Syracuse  University,  Dean  Eklward 
B.  Shaw  of  New  York  University,  and  others. 

At  the  April  meeting  of  the  Regents  of  the 
University  of  Nebraska,  Dr.  E.  Benjamin  An- 
drews, for  some  time  Superintendent  of  Schools 
in  Chicago,  and  formerly  President  of  Brown 
University,  was  elected  Chancellor  of  the  Uni- 
versity. His  acceptance  has  been  received, 
and  he  will  assume  his  new  duties  August  Ist, 
until  which  time  Dr.  Charles  E.  Bessey  will  be 
the  acting  chancellor.  Dr.  Charles  A.  EUwood 
was  elected  instructor  in  sociology.  An  order 
was  passed  authorizing  the  Faculty  to  grant 
certificates  to  students  who  complete  the  oourses 
of  study  in  the  schools  of  agriculture,  mechanic 
arts,  domestic  science,  and  physical  educa- 
tion, these  being  but  two  or  three  years  in 
length,  and  not  leading  to  a  degree.  The 
Faculty  of  the  College  of  Literature,  Science 
and  the  Arts  recommended  the  adoption  of 
more  flexible  conditions  of  admission  to  the 
Freshman  Class,  of  which  English  (4  points), 
Language  (6  points,  4  at  least  in  Latin),  algebra 
(2  points),  geometry  (8  points),  and  history  (2 
points)  are  specifically  required,  while  the  re- 
maining eleven  points  are  to  be  made  up  of 
combinations  selected  under  certain  restrictions, 
from  Greek,  Latin,  German,  French,  history, 
physical  science,  natural  science,  advanced 
algebra,  plane  trigonometry,  physiology,  phys- 
iography, civics,  and  political  economy.  This 
recommendation  was  adopted  by  the  Regents. 
The  Faculty  of  the  Industrial  College  made 
a  similar  recommendation,  the  specifically  re- 
quired points  being  English  (4  points).  Lan- 
guage (4  points,  French,  German,  Latin  or 
Greek,  not  more  than  two),  algebra  (8  points), 
geometry  (8  points),  physical  science  (2  points, 
chemistry  and  physics),  natural  science  (1 
point,  botany  or  zoology).  The  remaining 
eleven  points  are  to  be  made  up  of  combina- 
tions, selected  under  certain  restrictions,  from 


French,  German,  Latin,  Greek,  manual  train- 
ing, history,  physical  science,  natural  science, 
plane  trigonometry,  mechanical  drawing,  phys- 
iology, physiography,  civics,  and  political  econ- 
omy.     This  recommendation  was  adopted  by 
the  Regents.     By  action  of  the  Regents  the 
experiment  will  be  made  of  having  the  college 
work  almost  entirely  elective  in  the  College  of 
Literature,  Science  and  the  Arts,  while  in  the 
Industrial  College  it  will  be  (as  now)    very 
largely  prescribed  both  as  to  subjects  and  se- 
quence.    The  recommendations  of  the  Faculty 
of  the  Graduate  School  in  regard  to  admisdon 
to  graduate  work,  and  candidacy  for-  advanced 
degrees,  were  adopted.     But  two  degrees  are 
offered,  viz,   Master  of  Arts,   and  Doctor  of 
Philosophy,  the  first  requiring  at  least  one  year 
of  resident  work,  and  the  second  not  less  than 
three  years  of  work  '  under  properly  qualified 
teachers,'  the  last  year  being  in  this  Univer- 
sity. 

A  DSPABTMENT  of  marine  engineering  has 
been  inaugurated  at  New  York  University, 
with  Professor  C.  C.  Thomas  at  its  head. 

Thb  Adam  T.  Bruce  fellowship  in  biology  of 
the  Johns  Hopkins  University  has  been  con- 
ferred upon  Lawrence  Edmonds  Griffin,  Ph.B. 
(Hamline  University).  Mr.  Griffin  will  go  to 
Jamaica  during  the  summer  to  pursue  spedal 
research  work. 

MiBB  MAKGARirr  F.  Washburn,  Ph.D.,  pro- 
fessor of  philosophy  in  Wells  College,  has  been 
appointed  Warden  of  Sage  College,  Cornell 
University. 

Mb.  B.  Moobb,  M.A.,  professor  of  physiol- 
ogy at  the  Medical  School  of  Yale  University, 
and  lately  assistant  professor  of  physiology  at 
University  College,  has  been  appointed  lecturer 
on  physiology  at  the  Charing  Cross  Hospital 
Medical  School. 

Db.  Eckstein  has  been  appointed  profenor 
of  zoology  in  the  School  of  Foresty  at  Ebera- 
walde.  Professor  Bamaun,  professor  of  agricul- 
tural chemistry  at  Eberswalde,  has  been  called 
to  the  University  of  Munich. 


Db.  Bebgt,  of  the  Dresden  Polytechnic 
tute,  has  been  appointed  asdstant  profenor  of 
mineralogy  at  the  University  of  Greiftwald. 
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REPORT  OF  THE  WATSON  TRUSTEES  ON  THE 

AWARD  OF  THE  WATSON  MEDAL 

TO  DA  VID  GILL. 

At  the  last  annoal  meeting  of  the  Ka- 
tional  Academy  of  Sciences  the  Watson 
medal  was,  on  recommendation  of  the 
Trustees,  awarded  to  Dr.  David  Gill,  Her 
Majesty's  Astronomer  at  the  Gape  of  Good 
Hope,  for  his  work  in  perfecting  the  appli- 
cation of  the  heliomet^r  to  astronomical 
measurements  resulting  in  an  important 
advance  in  astronomy  of  precision  especially 
in  the  determination  of  the  parallaxes  of 
the  sun  and  stars,  and  of  the  positions  of 
the  planets.  In  accordance  with  our  cus- 
tom I  now  have  the  honor  to  submit  a 
fuller  report  on  the  work  in  question. 

It  is  as  trae  of  the  astronomer  as  of  the 
poet  that  he  must  be  born,  not  made. 
Although  there  is  no  branch  of  research  in 
which  a  wider  knowledge  of  the  whole  field 
of  physical  science  and  a  broader  grasp  of 
first  principles  are  necessary  than  in  as- 
tronomy, it  is  none  the  less  true  that  this 
knowledge  and  grasp  must  be  supplemented 
by  that  indefinable  quality  born  in  the  man 
which  leads  him  to  pursue  astronomy  with 
zeal  and  success.  The  career  of  our  med- 
alist offers  a  remarkable  example  of  this 
fact.  So  far  as  can  be  inferred  from  his 
writings,  his  early  training  was  rather  in 
the  direction  of  mathematical  science,  es- 
pecially horology,  than  in  that  of  astronomy. 
His  first  appearance  as  an  active  worker  in 
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the  latter  science  was  in  connection  with 
the  transit  of  Yenns  in  1874.  He  was  at 
that  time  the  coadjator  of  Lord  Lindsay, 
afterward  Earl  of  Crawford  and  Balcarres, 
who  was  so  moch  interested  in  astronomy 
that  he  had  erected  an  observatory  at  his 
seat,  Dnnecht,  near  Aberdeen.  Gill  was 
placed  in  charge  of  the  institution  and  the 
works  done  there  were  pablished  in  the 
joint  names  of  the  two. 

When  the  transit  of  Venns  of  1874  was 
approaching,  a  special  private  expedition  for 
its  observation  was  fitted  oat  by  Lindsay, 
with  Gill  as  his  leading  assistant.  Here 
the  latter  gave  the  first  evidence  of  that 
tireless  energy  which  has  marked  his  whole 
career.  Not  satisfied  with  merely  execut- 
ing the  work  pertaining  to  the  expedition 9 
he  organized,  under  Lindsay's  direction,  a 
campaign  to  determine  a  chain  of  telegraphic 
longitudes  from  Berlin  to  Malta,  Alexan- 
dria, Suez  and  Aden.  From  here  the  chain 
extended  to  Bombay,  in  the  east,  and  to  the 
Seychelles,  Reunion,  Mauritius  and  Rod- 
riguez in  the  south.  Thus  the  expedition 
in  addition  to  the  observations  which  were 
its  main  objects,  made  an  important  contri- 
bution to  geodesy  and  geography. 

It  was  in  connection  with  the  observations 
of  the  transit  that  he  made  his  first  appli- 
cation of  the  heliometer,  an  instrument 
which  he  has  since  done  so  much  toward 
bringing  to  its  present  state  of  perfection. 
Although  this  instrument  had  been  in  use  in 
Germany  for  nearly  half  a  century,  and  was 
celebrated  as  that  with  which  Bessel  had 
first  determined  the  parallax  of  a  star,  as- 
tronomers were  not  alive  to  its  possibilities. 
Its  application  was  greatly  restricted  by  the 
imperfection  of  its  construction  and,  al- 
though one  had  long  been  mounted  at  Ox- 
ford, little  use  was  made  of  it  in  England* 
In  fact  its  application  was  limited  by  a  de- 
fect of  its  construction.  The  Bepsolds  of 
Hamburg  introduced  the  important  im- 
provement of  making  the  two  divided  halves 


of  its  object  glass  slide  in  a  circle  having 
its  center  at  the  focus,  instead  of  moving  in 
plain  guides,  as  in  the  former  construction. 
Its  range  was  thus  greatly  widened  and  its 
accuracy  increased. 

With  the  instruments  as  thus  improved 
Gill,  in  addition  to  the  observations  which 
were  the  main  object  of  the  expedition, 
made  at  Mauritius  his  first  essay  in  the  line 
which  he  has  since  followed  with  such  suc- 
cess ;  the  determination  of  the  solar  paral- 
lax by  observations  of  the  minor  planets. 
The  planet  chosen  for  the  purpose  wa« 
Juno.  The  method  was  that  of  observa- 
tions as  far  as  possible  to  the  east  and  west 
of  the  meridian,  the  parallatic  effect  being 
obtained  by  the  motion  of  the  observer  as 
he  was  carried  around  by  the  earth's  rota- 
tion, instead  of  by  differences  of  direction 
from  two  distant  stations.  The  result  of 
the  observations  was  8". 77,  which  we  now 
believe  to  be  a  nearer  approach  to  the  truth 
than  was  supposed  at  that  time. 

The  success  of  this  attempt  led  our  med- 
allist to  inaugurate  another  on  a  larger 
scale  in  which  he  was  himself  the  sole  actor 
and  mover.     This  was  his  celebrated  expe- 
dition to  the  Island  of  Ascension  in  1877, 
in  order  to  determine  the  solar  parallax  by 
observations  of  Mars  at  its  perihelion  ap- 
proach to  the  earth,  which  occurred  in  Sep- 
tember of  that  year.     The  method  was  the 
same  as  at  Mauritius,  the  instrument  used 
being  the  heliometer,  and  the  parallatic 
effect  being  obtained  by  the  difference  in 
the  direction  of  the  planet  in  the  morning 
and  in  the  evening.   The  result  of  the  work 
was  worked  out  with   that  thoronghneas 
which  is  characteristic  of  the  highest  order 
of  astronomical  research.     One  of  ite  most 
important  features  was  a  discussion  of  the 
personal  error  in  the  right  ascension  of 
faint  stars  depending  on  their  magnitade, 
an  error  which  had  long  been  suspected, 
but  had  evaded  all  efforts  to  so  determine 
it  that  it  could  be  eliminated  from  the  re- 
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Bolts.  It  is  now  well  established  that,  in 
oar  traditional  method  of  determining  right 
ascensions  by  transits  of  stars  over  the 
threads  of  a  meridian  instrument,  all  ob- 
servers, whatever  method  they  adopt,  note 
the  transit  of  a  faint  star  too  late  relatively 
to  a  bright  one.  The  error  varies  with  the 
observer  and  the  conditions  to  such  an  ex- 
tent that  its  amount  almost  defies  exact 
determination.  The  problem  of  getting  rid 
of  it  is  among  the  most  serious  with  which 
the  astronomer  has  now  to  contend. 

One  circumstance  will  illustrate  the  ex- 
treme precision  reached  by  Gill  in  this 
work.  The  final  discussion  of  his  observa- 
tions brought  out  a  seeming  periodic  change 
in  the  longitude  of  Mars,  going  through  its 
period  in  about  half  a  month.  Theory 
afforded  no  explanation  of  such  a  change. 
Tears  afterwards  it  was  traced  to  an  error  in 
the  ephemeris  of  the  planet,  which  had  been 
prepared  for  him  by  an  official  authority,  in 
which  certain  extremely  minute  terms  of  the 
natation  were  not  consistently  applied.  So 
minute  an  error  would  never  have  been  de- 
tected by  any  other  method  of  observation. 

The  result  found  for  the  solar  parallax 
was  8".78.  The  main  source  of  doubt  to 
which  it  is  subject,  apart  from  unavoidable 
accidental  errors,  arises  from  the  possible 
uncertainty  in  bringing  the  image  of  a  star 
into  coincidence  with  the  center  of  a  plane- 
tary disc.  The  efifect  of  phase  and  a  pos- 
sible difference  of  personal  equation  in  esti- 
mating the  center  of  the  planet  on  the  two 
sides  of  the  meridian  introduce  a  certain 
amount  of  doubt.  At  the  same  time  there 
is  some  reason  to  believe  that  the  value  is 
as  near  the  truth  as  any  that  we  can  get  at 
the  present  time. 

One  result  of  this  expedition  is  of  more 
than  astronomical  interest.  It  gave  rise  to 
a  very  pleasant  book  by  Mrs.  Gill,  *  Six 
Months  in  Ascension,'  describing  life  on  a 
far  distant  island  within  the  tropics,  as 
well  as  the  work  of  the  expedition. 


In  1881  Gill  was  appointed  Director  of 
the  Observatory  at  the  Cape  of  Good  Hope, 
succeeding  Mr.  E.  J.  Stone.  Although 
under  the  capable  direction  of  the  latter 
this  establishment  had  continued  to  add  to 
its  reputation  as  one  of  the  few  important  ob- 
servatories in  the  southern  hemisphere,  no 
one  could  have  seen  in  it  an  inviting  field 
for  astronomical  research  generally.  Its 
instruments  were  antiquated,  its  means  in 
other  respects  extremely  limited,  and  its 
staff  insufficient  to  the  execution  of  any  im- 
portant enterprise.  The  general  impres- 
sion might  therefore  have  been  that,  while 
an  astronomer  of  ability  might  be  able  to 
do  some  good  work  at  the  Cape  Observatory 
on  traditional  lines,  it  would  be  impossible 
for  him  to  enter  upon  a  great  career.  But 
the  new  astronomer  soon  showed  that  his 
energies  were  not  limited  by  his  unfavor- 
able surroundings.  He  had  learned  what 
could  be  done  with  the  heliometer,  and 
what  further  improvements  could  be  made 
in  it  in  order  to  bring  it  to  the  highest  state 
of  perfection.  Then  he  found  an  inviting 
field  for  its  application. 

The  question  of  the  parallax  of  the  fixed 
stars  has  long  been,  from  a  scientific  point 
of  view,  one  of  the  most  important  with 
which  the  astronomer  has  to  deal.  To  de- 
termine this  quantity  is  equivalent  to  de- 
termining the  distances  of  the  stars  and 
hence  making  a  step  towards  estimating 
the  dimensions  of  the  universe  and  the  ar- 
rangement of  its  constituent  bodies  in  space. 
Twenty  years  ago  the  parallaxes  of  a  num- 
ber of  fixed  stars  had  been  measured,  but, 
in  the  greater  number  of  cases  the  diffi- 
culty of  the  problem  was  such  that  the  re- 
sults were  open  to  more  or  less  doubt.  The 
new  and  perfected  heliometer  was  the  best 
instrument  for  deciding  the  question  and, 
by  using  it  in  the  southern  hemisphere,  it 
was  applied  to  a  field  almost  entirely  un- 
cultivated. It  is  gratifying  to  us  to  know 
that,  in  this  work,  he  found  an  able  col- 
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league  in  oar  fellow  member,  W.  L.  Elkin, 
who  spent  some  time  at  the  Cape  Observa- 
tory, carrying  on  with  Qill  the  work  of  the 
new  instrument.  It  was  one  of  the  happy 
results  of  this  co-operation  that  the  Yale 
University  was  equipped  with  the  finest 
heliometer  that  had  then  been  made,  and  the 
instrument  placed  in  the  hands  of  Gill's  co- 
worker. This  is  the  only  instrument  of  the 
kind  that  has  yet  been  mounted  on  this  side 
of  the  Atlantic. 

The  result  of  GilPs  enterprise  is  that,  at 
the  present  time,  the  parallaxes  of  perhaps 
a  dozen  stars  of  the  southern  celestial 
hemisphere  have  been  determined  with 
greater  general  precision  than  has  been  at- 
tained, in  the  case  of  any  corresponding 
number  in  the  northern  hemisphere.  One 
conclusion  from  this  work  is  of  a  nature 
to  excite  universal  interest.  The  second 
brightest  star  in  the  heavens,  Canopus,  al- 
most as  bright  as  Sirius,  has  no  measurable 
parallax.  What  must  be  the  actual  size 
and  brillifimcy  of  a  star,  which  appearing  to 
us  as  bright  as  Canopus  is  yet  so  enor- 
mously distant  as  to  defy  the  most  refined 
methods  of  determining  its  annual  paral- 
lax ?  We  can  only  answer  with  confidence 
that  it  is  thousands  of  times  the  brightness 
of  the  sun.  Whether  we  should  say  20,- 
000,  10,000  or  5000,  no  one  can  decide. 
What  adds  to  the  singularity  of  the  result 
is  that  this  case  is  by  no  means  unique. 
Bigel  and  8pica,  both  of  the  first  magni- 
tude, are  also  beyond  our  range  of  measure- 
ment even  with  the  most  refined  of  instru- 
ments. 

One  prominent  feature  of  the  astronomy 
of  our  time  is  the  initiation  of  international 
co-operative  enterprises  to  carry  on  such  of 
its  researches  as  require  to  be  conducted  on 
a  large  scale.  One  of  these  enterprises 
was  organized  by  our  'medallist.  His  ex- 
perience in  determining  the  solar  paral- 
lax from  observations  of  Mars  and  Juno 
led  him  to  point  out  the  advantages  offered 


by  near  approaches  of  the  minor  planets 
generally  to  the  earth  for  the  determina- 
tion in  question. 

Id  the  course  of  a  little  more  than  a  year, 
from  the  summer  of  1889  to  the  autumn  of 
the  year  following,  there  were  to  be  three 
favorable  approaches  of  these  planets  to 
the  earth.  An  arrangement  was  made 
with  the  observatories  of  the  world  which 
had  good  heliometers  in  use,  and  were  will- 
ing to  engage  in  the  work,  to  make  the  re- 
quired observations.  The  labor  involved 
in  carrying  out  the  whole  plan  in  the  best 
way  was  very  great.  The  mere  making  of 
the  observations  was  a  simple  matter  com- 
pared with  the  subsequent  reductions  and 
investigations.  The  first  step  in  the  proc- 
ess was  a  determination,  made  with  all 
possible  precision,  of  the  positions  of  the 
stars  of  comparison.  Not  only  observers 
who  used  the  heliometer,  but  all  others  who 
were  willing  to  engage  in  the  work  took  part 
in  this  branch  of  it.  Then  it  was  neces- 
sary to  derive  the  best  possible  elements  of 
motion  of  the  three  planets.  The  question 
how  to  discuss  the  observations  so  as  to 
obtain  results  which  should  be  as  free  as 
possible  from  the  necessary  errors  in  the 
elements  was  another  important  considera- 
tion. 

The  entire  work  appeared  in  1897-98  as 
Vols.  yi.  and  YII.  of  the  Annals  of  the 
Cape  Observatory.  An  examination  of 
these  magnificent  volumes  will  give  a  better 
conception  than  anything  that  I  can  say  of 
the  amount  of  research  devoted  by  Oill  to 
this  investigation.  It  is  impossible  within 
the  limits  of  the  present  report  to  give  even 
an  abstract  of  their  contents.  We  must 
therefore  limit  our  notice  to  the  general 
statement  already  made.  It  should,  how- 
ever, be  mentioned  in  this  connection  that 
the  discussion  of  the  observations  of  one 
of  the  planets.  Iris,  was  especially  taken  in 
charge  by  the  collaborator  whom  I  have 
already  mentioned.  Dr.  Elkin. 
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The  definitive  resalts  for  the  solar  paral- 
lax from  the  three  planets  separately  were  : 

From  Victoria  :  8^^  801  ±  0^^006 
Sappho  :  8'^  798  i  0^^011 
Iria  :  8^^  812  ±  0^^009 


(( 


the  combined  result  from  the  three,  stated 
in  round  numbers,  is  8".00.  This  value 
has  since  been  adopted*,  I  believe,  in  all  the 
astronomical  ephemerides.  That  it  will 
stand  the  test  of  time  is  however  too  much 
to  expect.  The  improvements  now  being 
made  in  the  means  and  the  methods  of  re- 
search will  necessarily  include  the  solar 
parallax  in  their  scope.  But  no  change 
that  may  thus  be  made  in  the  accepted 
value  will  diminish  our  admiration  of  the 
skill,  industry  and  perseverance  which  our 
medallist  has  spent  upon  his  greatest  work. 
While  the  investigations  which  I  have 
mentioned,  especially  the  last,  are  those 
which  the  academy  l)ad  in  view  in  award- 
ing its  highest  honor  in  the  field  of  astron- 
omy, there  is  a  work  of  another  class  of  the 
first  order  of  importance  which  cannot  be 
passed  over  in  silence.  I  refer  to  the 
^  Photographic  Durchmusterung '  of  the 
southern  heavens,  from  18^  of  south  de- 
olension  to  the  pole.  The  third  and  com- 
pleting volume  of  this  work  has  just  ap- 
peared. It  offers  several  features  of  general 
interest.  One  is  the  curious  fact  that,  with 
its  completion,  we  now  have  a  better 
knowledge  of  the  stars  of  the  southern 
heavens,  invisible  in  out  latitudes,  than  we 
have  of  the  northern.  It  is  an  act  of  sim- 
ple justice  to  one  of  our  own  countrymen 
now  pursuing  his  work  in  the  Argentine 
Republic,  to  say  that  this  disparity  in  our 
knowledge  of  the  stars  in  the  two  hemi- 
spheres is  being  markedly  increased  by  the 
survey  of  the  southern  heavens  carried  on 
by  Dr.  Thome  at  the  Argentine  National 
Observatory.  The  fact  that  Dr.  Thome  em- 
ploys the  visual  method  instead  of  pho- 
tography adds  to  its  value  in  the  present 
connection. 


This  enterprise  of  Qill's  is  intimately 
associated  with  the  great  international  en- 
terprise of  making  a  photographic  chart  of 
the  heavens.  In  1882  a  great  comet  ap- 
peared, and  Gill  engaged  a  Cape  Photog- 
rapher to  take  its  picture.  He  was  inter- 
ested and  surprised  to  find  that  along  with 
the  comet  were  taken  the  surrounding  stars 
down  to  the  9th  magnitude.  Evidently 
here  was  a  method  of  making  star  maps 
which  offered  great  advantages  over  the 
laborious  process  of  dotting  down  stars 
from  eye  observation.  He  communicated 
his  suggestion  to  Admiral  Mouchez,  Direc- 
tor of  the  Paris  Observatory  and  the  ques- 
tion was  taken  up  experimentally  by  the 
Henrys.  The  result  was  the  Paris  Photo- 
graphic Conference  of  1887,  which  inaugu- 
rated the  enterprise  now,  we  hope,  approach- 
ing its  completion. 

An  interesting  circumstance  may  well 
command  our  attention.  The  Cape  Photo- 
graphic Durchmusterung  is  the  work  of 
two  men,  whose  co- operation  offers  a  re- 
markable example  of  that  disinterested  de- 
votion to  the  increase  of  knowledge  which 
is  so  conspicuous  a  mark  of  all  modern 
science.  The  mere  taking  of  the  photo- 
graphs was  not  the  whole  work,  it  was  not 
even  its  main  portion.  The  position  of  the 
stars  on  the  glass  plates  must  be  carefully 
measured  one  by  one,  and  every  star-image 
studied  by  itself,  with  the  view  to  deter- 
mine its  magnitude.  How  was  it  possible 
to  devote  the  necessary  attention  to  350,000 
separate  objects?  The  one  to  do  it  was 
found  outside  of  all  English  connections  in 
the  person  of  Professor  J.  C.  Kapteyn,  of 
the  University  of  Groningen,  Holland.  I 
know  not  how  many  years  of  patient  toil, 
which  would  have  made  the  fortune  of  a 
business  man,  was  spent  by  Kapteyn  in  this 
work.  What  gives  interest  to  it  is  that  it 
is  an  almost  unique  example  in  the  history 
of  science  of  a  man  of  the  highest  order  of 
general  scientific  ability  in. one  country  de- 
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voting  his  time  to  what  was  formally  an 
official  work  of  the  government  of  a  foreign 
country. 

This  attempt  to  set  forth  in  a  few  words 
the  scope  and  significance  of  twenty-five 
years  unremitting  labor  on  the  part  of  one 
who  would  have  made  his  mettle  felt  in  any 
sphere  of  activity  he  might  have  chosen  to 
enter  may  well  appear  to  others,  as  it  does 
to  us,  extremely  inadequate.  The  work  of 
Gill  may  fairly  be  called  epoch-making  in 
a  sense  even  better  than  that  in  which  the 
term  is  commonly  used.  If  we  find  in  it 
no  brilliant  discovery  to  attract  the  atten- 
tion of  the  public,  it  offers  us  what  is  yet 
better ;  improved  instruments  and  methods 
of  research  applied  with  such  tireless  in- 
dustry, conscientious  care,  sound  judgment, 
and  accurate  knowledge  of  every  related 
subject  as  not  only  to  expand  our  intellec- 
tual horizon,  but  to  supply  the  astronomer 
of  the  coming  generation  a  pattern  which 
he  can  study  with  profit  to  himself  and  ad- 
vantage to  his  science. 

8.  Newcomb. 


EXPERIENCE  NOTES    UPON  PLOT  EXPERI- 

MENTS* 

Field  experiments  are  not  easy  to  plan 
and  very  difficult  in  execution.  Uncertainty 
attends  every  step  from  the  soil  to  the  seed 
— the  cultivation  to  the  harvesting  of  the 
crop. 

During  the  past  six  years  the  writer  has 
had  two  acres  under  experimentation,  and 
no  lesson  has  been  more  impressive  than 
that  of  the  lack  of  uniformity  of  the  soil. 
An  apparently  even  plot  will  vary  in  the 
composition  and  texture  of  the  soil,  almost 
from  one  foot  to  another.  This  may  be  due 
to  many  causes,  not  the  least  important 
being  the  rock  strata,  gravel  beds,  etc.,  that 
underlie  the  soil.    The  surface  is  usually  far 

*  Prendential  address  before  the  Society  for  the 
Promotion  of  Agricultural  Science,  Columbus,  Ohio, 
August  19th. 


from  level  and  the  shaving  down  and  filling 
in  to  bring  the  surface  to  a  grade  only 
emphasized  the  differences  that  alrea4ly 
existed,  as  results  upon  the  experiment 
grounds  before  mentioned  abundantlj 
prove. 

The  field  itself  should  be  laid  off  with 
exactness,  and  this  means  the  aid  of  the 
surveyor  or  his  instruments.  The  corner 
stakes  should  be  set  deeply  and  never  re- 
moved, and  those  of  each  plot  shoold  be 
established  once  for  all.  Unless  this  is  so 
the  plots  will  move  and  the  subdivisions 
will  vary,  and  shortly  the  whole  area  ia 
unsatisfactory,  if  not  in  confusion. 

Ideal  experiment  grounds  should  have 
the  same  exposure.  There  are  objec^ 
tions  to  perfectly  flat  land,  and  there  are 
more  to  a  rolling  surface.  The  grounds 
under  the  charge  of  the  writer  are  upon  a 
slight  incline,  nearly  uniform  throughoni 
the  two  acres;  but  even  there  a  wash  of 
the  soil  is  always  troublesome  during  heavy 
rains,  and  introduces  an  element  of  uncer- 
tainty when  soil  treatment  obtidns  upon 
the  plots. 

There  should  be  no  tree,  bush  or  other 
tall  object  upon  or  close  to  the  trial  grounds. 
The  shade  of  a  single  tree  may  do  more  to 
disturb  the  course  of  an  experiment  with 
sun- loving  crops  than  the  sapping  of  the 
soil  of  plant  food  by  the  roots  of  the  same 
tree. 

This  matter  of  the  influence  of  shade  has 
been  tested  by  means  of  lath  by  the 
writer ;  it  is  very  great,  and  incidentally  it 
should  play  no  part  in  the  experiment 
grounds.  It  is  not  safe  to  grow  com  or 
any  like  tall  crop  within  many  feet  of  any 
small  crops,  as  lettuce  or  spinach.  The 
scheme  needs  to  be  so  planned  that  the 
question  of  shade  is  reduced  to  a  minimum. 
This  is  one  reason  why  the  outside  plants 
are  not  comparable  with  these  in  the  inte- 
rior of  the  plot. 

A  single  back  furrow  or  a  dead  furrow 
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running  throagh  a  plot  will  so  change  the 
capacity  of  the  area  as  either  to  vitiate  the 
results  or  render  them  exceedingly  unsatis- 
factory. To  avoid  this  and  prevent  the 
mixing  of  treated  soil  the  writer  has  resorted 
to  the  spade. 

He  has  experienced  great  difficulty  in 
manuring  the  plots  evenly.  This  is  a  prac- 
tical difficulty,  not  appreciated  by  the  aver- 
age workman,  and  if  the  dung  is  drawn 
directly  from  the  barnyard  there  may  be  a 
great  variation  according  to  the  amount 
and  character  of  the  bedding  used.  The 
manure  should  be  made  by  only  one  class 
of  animals,  as  cattle  or  horses,  or  mixed 
^ith  the  greatest  care.  Instead  of  being 
spread  upon  the  plots  in  winter  it  is  better 
to  place  it  in  piles  and  when  well  rotted 
and  forked  add  by  weight  or  measure,  pre- 
ferably the  latter,  to  the  plots.  With  com- 
mercial fertilizers  the  above  difficulty  is 
eliminated. 

During  last  winter  a  test  was  made  of 
placing  the  piles  of  manure  upon  some  of 
the  plots  for  the  purpose  of  determining  the 
influence  of  thesame  upon  the  soil  and  crops. 
In  every  case  the  growth  was  much  retarded 
and  in  some  instances  the  seed  did  not  pro- 
duce more  than  a  small  fraction  of  the  fall 
quota  of  plants.  The  results  of  an  experi- 
ment would  have  been  worthless  for  any 
plot  where  a  manure  heap  had  been  upon,  a 
portion  of  the  ground. 

It  is  not  the  purpose  here  to  discuss  the 
cause  of  the  failure  where  the  enriching 
was  excessive,  but  the  fact  remains  and  any 
one  who  would  follow  plot  experimentation 
must  not  fail  to  manure  his  land  evenly 
with  the  greatest  care  and  prohibit  the  piling 
of  dung  upon  the  plots. 

Previous  Drops. — One  could  have  all  the 
points  in  common  save  that  of  the  previous 
crop  and  the  results  might  be  worthless. 
This  the  writer  knows  to  his  sorrow.  The 
influence  of  a  crop  is  more  lasting  than  one 
might  suppose.     Of  course  the  wide  difler- 


ence  between  sod  ground  and  cultivated 
land  goes  without  saying  ;  but  let  both  pre- 
vious crops  be  tilled  ones,  as  for  example, 
beans  and  corn,  or  potatoes  and  onions  and 
there  is  enough  of  the  personal  equation  to 
make  the  land  unsuited  for  plot  experi- 
ments unless  the  plots  are  confined  to  some 
one  crop.  When  a  crop  is  successive  no 
portion  of  that  experiment  should  grow 
upon  old  land.  The  marked  influence  of 
any  leguminous  crop  is  a  case  in  hand. 
The  soil  from  an  old  pea,  bean  or  clover 
field  when  added  even  in  small  quantities 
to  land  new  to  such  crops  may  double  the 
yield.  Turnips  after  turnips  may  be  so 
diseased  as  to  neutralize  results  of  cultural 
treatment  when  compared  with  the  same 
crop  upon  new  land. 

All  prospective  ground  for  a  plot  experi- 
ment ought  to  be  uniformly  in  the  same  crop 
or  succession  of  crops  for  a  term  of  at  least 
five  years  and  fallow  for  the  last  season. 

That  the  quality  of  the  seed  has  an  influ- 
ence upon  the  results  goes  without  further 
saying.  In  the  early  days  of  the  writer's 
experiments  the  supply  of  seed  would  some- 
times fail  and  that  of  another  lot,  but  of  the 
same  variety  would  be  used  to  flnish  the 
area.  With  bush  beans,  for  example,  it  is 
very  difficult  to  get  the  same  strain  of  a  va- 
riety from  diflerent  dealers.  The  same  is 
true  of  potatoes  and  nearly  all  sorts  of  truck 
crops.  It  is  of  considerable  importance, 
therefore  to  purchase  so  liberally  that  there 
is  no  chance  of  one  plot  not  receiving  from 
the  same  lot  of  seed  as  all  the  others. 

As  it  is  our  practice  to  grow  two  and  even 
three  crops  as  of  peas  and  beans,  during  a 
season,  it  is  imperative  that  enough  seed  be 
purchased  in  the  spring  to  supply  the  needs 
of  all  the  sowings  and  plantings  of  the  grow- 
ing season. 

In  planting  and  sowing  there  is  a  possi- 
ble element  of  variation.  After  the  seed 
bed  has  been  made  as  uniform  as  possible 
throughout  the  whole  area,  the  sowing  or 
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planting  sbonld  be  done  by  one  man  only 
and  all  upon  the  same  day.  One  man  may 
make  the  drills  for  the  peas,  turnips,  beans 
or  onions,  but  only  one  should  do  it  for  any 
given  experiment.  Another  man  may  drop 
the  seeds,  but  he  should  drop  it  all,  unas- 
sisted by  a  second  person  anywhere.  A 
third  person  may  do  the  covering,  but  no 
one  should  help  him.  So  important  is  this 
matter  that  it  is  the  writer's  plan  to  have 
the  sowing  or  planting  of  a  plot  begun  at 
such  a  time  that  it  will  be  finished  the  same 
day.  Some  experiments  have  been  ruined 
by  beginning  late  one  day  and  a  shower  at 
night  prevents  the  finishing  upon  the  next. 
He  remembers  well  noting  the  untimely  ap- 
pearing of  the  beans  upon  one  plot  when  a 
portion  had  been  covered  by  one  man  and 
the  remaining  portion  by  another.  Some 
will  cover  a  little  deeper  than  another  and 
firm  the  soil  excessively.  There  is  in  mind 
an  instance  where  one  row  of  onion  seed 
was  accidentally  trodden  upon  and  it  soon 
became  conspicuous  for  the  good  stand  of 
vigorous  plants.  Another  instance  is  with 
beans  in  which  the  writer  was  the  guilty 
party.  He  was  doing  the  covering,  and  at 
the  call  of  the  dinner  bell,  left  a  row  and  a 
half  of  the  dropped  seed  to  lie  in  the  open 
row  and  exposed  to  the  hot  May  sun.  That 
row  and  a  half  was  covered  an  hour  later 
and  many  others  were  planted  in  freshly- 
opened  rows  during  the  afternoon.  When 
the  young  plants  appeared  two  weeks  or  so 
later  the  row  and  a  half  made  a  very  poor 
stand  that  was  evident  to  every  one  who 
passed  that  way.  The  moisture  of  the 
open  row  was  dried  out  and  a  highly  heated 
and  dried  soil  was  placed  upon  the  seeds 
instead  of  the  cool  moist  soil  of  a  freshly- 
opened  row,  and  in  this  there  seems  to  be 
the  great  difference  in  the  plants.  If  I  had 
not  covered  all  the  seed  and  knew  it  was 
all  out  of  the  same  sack  it  would  have  been 
difficult  to  convince  me  that  the  cause  was 
in  the  delay  in  covering  the  seed. 


If  it  is  so  essential  that  the  seed  be  cov- 
ered by  but  one  person  through  a  whole 
plot,  it  goes  without  saying  that  plante 
should  be  set  with  even  greater  care.  The 
writer  has  seen  rows  of  cabbage,  tomato 
and  even  strawberry  plants  that  differed 
greatly  from  each  other  and  the  only  point 
of  variation  was  the  person  with  the  dibble. 

Not  more  than  one  person  is  permitted  to 
set  the  egg  plants,  for  example,  in  an  ex- 
periment plot  at  the  New  Jersey  Experi- 
ment grounds.  A  second  person  may  as- 
sist, but  the  ideal  in  all  this  work  is  when 
the  same  individual  has  brought  the  plants 
through  all  their  vicissitudes  of  the  seed  bed, 
the  potted  plant  and  placed  them  in  the  field. 

The  Importance  of  Surplus. — There  are  so 
many  contingencies  that  the  experienced 
experimenter  will  have  a  large  surplus  in 
store  in  many  ways.  He  should  have  some 
plots  or  portions  of  plots  at  hand  in  case 
land  is  needed  at  any  time.  There  needs 
to  be  a  surplus  of  any  given  seed  for  emer- 
gency. A  crop  may  fail  and  a  reseeding  is 
advisable  or  the  stand  is  so  poor  that  a  por- 
tion of  the  plot  is  made  the  basis  of  a  new 
test,  and  the  same  old  stock  of  seed  is 
desired. 

There  should  be  a  surplus  of  plants  in 
the  row  so  that  they  may  be  thinned  to  the 
desired  distance  after  the  chances  are  that 
there  will  be  no  further  losses.  Some  un- 
foreseen cut  worm  may  take  the  com  or  a 
bad  smelling  bug  the  squash  vine  and  the 
need  of  surplus  plants  is  evident. 

Nowhere  else  does  the  old  saying  hold  so 
strongly  as  in  the  plot  experiment.  ''  One 
for  the  cut  worm,  one  for  the  crow ;  five  to 
plant  and  three  to  grow."  The  writer  has 
had  too  many  plots  prove  failures  from  a 
lack  of  a  stand  of  plants  that  might  have 
been  avoided  by  greater  liberality  of  seed 
to  let  this  point  go  by  without  more  than  a 
passing  notice. 

In  the  case  of  plants  that  are  set  out  the 
rule  is  still  more  important.    There  should 
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be  a  stock  of  eggplant  or  tomato  plants  far 
in  excess  of  the  number  to  be  set,  that  the 
selection  may  be  made  in  such  a  way  as  to 
give  a  uniform  stand,  falfiUing  the  reqaire- 
ments  of  the  experiment.  Snch  plants 
shoald  be  raised  from  the  seed  by,  or  under 
the  eye,  of  the  experimenter  that  he  may 
feel  sure  of  the  kind  and  character  of  his 
plants.  One  would  scarcely  trust  to  ordi- 
nary commercial  plants  for  use  in  a  plot 
experiment.  The  seed  might  be  mixed  at 
the  outeet  and  an  over  stimulus  might  make 
the  plants  unusually  tender. 

In  cultivation  and  all  those  processes 
which  find  a  place  under  the  term  '  care  of 
crop'  one  cannot  be  too  serious.  By  a  little 
carelessness  here  an  element  may  be  in- 
troduced that  will  spoil  all  the  previous 
work.  It  is  as  essential,  for  example,  that 
the  whole  plot  be  treated  alike  in  the  culti- 
vation as  in  the  sowing  or  planting.  It  is 
a  good  rule  to  never  cultivate  one  row  or 
plant  unless  the  watch,  and  the  clouds  as 
well,  indicate  that  there  will  be  time  that 
day  for  the  same  treatment  of  all  in  the  ex- 
periment. If  a  half  of  a  plot  is  hoed  one 
day  and  the  job  finished  the  next,  there  are 
substantial  reasons  for  inferring  that  the 
harvest  of  results  will  be  scattered  and 
scarcely  worth  the  gathering  together. 
There  is  a  chance  in  all  this  work  of  being 
faithless  to  the  ideals  of  the  genuine  experi- 
menter who  is  constantly  striving  to  elimi- 
nate all  but  the  one  point  of  variation  in  the 
test.  For  example,  the  wheel  cultivator 
may  be  used  twice  in  the  row  for  a  half  of 
the  plot  and  only  once  for  the  remaining 
portion  and,  while  saving  time  it  is  robbing 
the  experiment  of  its  full  value.  A  person 
who  could  permit  such  a  thing  is  entirely 
unfit  to  occupy,  much  less  fill,  a  position  in 
a  center  of  research,  which  we  call  in  this 
country  an  Experiment  Station .  Far  better 
to  clean  up  the  paths  in  the  late  afternoon 
than  to  make  a  beginning  only  upon  a  plot 
with  hoe  or  cultivator. 


It  seems  almost  unnecessary  to  add  any 
remark  here  concerning  the  necessity  of 
keeping  experiment  grounds  clean  of  weeds 
until  the  time  is  past  when  they  can  inter- 
fere with  the  results.  Each  plant  in  the 
crop  should  have  its  full  soil  and  air  space, 
and  if  weeds  are  permitted  to  contend  for 
these  essentials,  the  test,  whether  it  be  of 
fertilizer  or  distance  or  depth  or  any  other 
thing,  fails.  Pigweeds  and  purslain  and 
the  whole  list  of  weeds  must  be  kept  out  of 
a  plot  experiment,  and  all  results  should 
read  between  the  lines — these  are  with 
clean  culture  always  understood.  This  is 
the  cheapest  as  well  as  the  only  way. 

There  is  a  watchfulness  demanded  by  the 
superintendenfc  of  field  experiments  that 
savors  of  the  wisdom  of  the  owl.  He  must 
also  love  truth  beyond  all  else.  Pardon 
me  if  I  mention  one  of  the  elements  in  plot 
experiments  that  has  been  a  great  source 
of  annoyance.  It  is  the  end  plants  and  the 
outside  rows.  There  ought  not  to  be  any, 
but  it  is  not  easy  to  get  rid  of  them. 

Their  terrors  came  to  me  very  forcibly 
last  year  in  the  old  plot  of  eggplants,  where 
the  end  plants,  that  is  the  outside  row,  all 
around  the  plot,  was  vastly  better  than  those 
within,  and  demanded  a  separate  record ; 
but  it  was  not  made.  With  beans,  an  ex- 
tra  row  has  sometimes  been  planted  upon 
the  outside  and  rejected  in  the  final  results. 

This  problem  of  the  end  of  side  row  only 
emphasizes  what  has  gone  before,  namely 
the  importance  of  placing  each  and  every 
plant  under  precisely  the  same  conditions 
as  all  the  others.  This  is  not  done  in  case 
of  the  end  plants  and  the  results  may  be 
considered  accordingly. 

TrovhUi  not  to  he  Avoided. — There  are 
dangers  which  all  crop  plants  run.  Stray 
animals  may  break  in  and  destroy.  Pigeons 
may  get  the  first  sowing  of  peas  before 
germination.  Moles  may  burrow  under  a 
plot  and  introduce  a  source  of  error.  The 
hole  thus  made  will  turn  the  flow  of  an  ir- 
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rigating  stream  away  from  where  it  seems 
to  go.  The  winds  may  blow  down  and  de- 
stroy the  branches  and  their  frnit,  and 
frosts  sometimes  bring  an  untimely  end  to 
a  vigorous  stand  of  plants.  Thieves  may 
break  through  and  steal. 

Weather  we  cannot  control,  but  long- 
season  crops  should  be  started  early.  The 
enemies  of  the  street  need  to  be  fenced  out 
as  securely  as  possible,  but  it  is  not  easy  to 
put  a  pad-lock  upon  a  field  experiment. 
Poison  for  the  vermin,  insecticides  for  the 
insects  and  fungicides  for  the  diseases 
should  be  used  with  a  judicious  hand.  One 
needs  to  guard  his  experiment  area  with  in- 
finitely more  care  than  an  ordinary  orchard, 
farm  or  garden  crop,  for  the  fruits  are  an 
in-gathering  of  truth,  as  nearly  as  it  can 
be  obtained. 

The  Keeping  of  the  Record. — ^This  is  the 
most  difficult  of  all  the  operations  connected 
with  the  successful  issue  of  a  field  experi- 
ment. The  conscientious  superintendent 
will  not  trust  to  his  memory  for  the  details, 
nor  write  up  the  results  from  the  informa- 
tion that  is  only  in  mind  at  the  close  of  the 
experiment.  He  must  keep  a  record  of  the 
stages  of  the  crop  from  the  time  the  ground 
is  broken  until  the  end  of  the  harvest. 
This  means  during  the  more  rapidly  grow- 
ing season  the  taking  of  almost  daily  notes 
as  to  growth  of  plants,  etc.,  associated  with 
rainfall  and  soil  and  air  temperatures. 
The  character  of  the  notes  will  vary  with 
the  crop,  but  they,  in  any  case,  need  to  be 
full. 

Many  plans  of  note-taking  have  been 
devised,  but  of  them  all  there  is  nothing 
better  than  a  day-book  for  all  the  crops, 
from  which  the  items  are  transferred  upon 
rainy  days  and  odd  hours  to  the  separate 
books  for  each  particular  crop.  There  is  a 
journal,  so  to  speak,  for  the  beans,  or  each 
class  of  beans,  as  bush,  dwarf  lima  and  pole 
sorts,  tjiose  of  the  peas,  potatoes,  tomatoes 
and  cucumbers,  etc.     A  set  of  small  pigeon- 


holes placed  upon  the  wall  above  the  desk 
holds  the  crop-byoks  close  at  hand.  !Note 
paper  in  pads  has  been  tested,  but  the  loose 
pages,  VhQe  convenient  for  jsome  things, 
are  easily  lost.  Form-sheets  with  spaces 
for  certain  entries,  and  upon  set  dates  with 
various  schedules  prove  cumbersome,  and 
from  all  the  methods  the  writer  has  ac- 
cepted the  books  as  the  most  satisfactory. 

Statement  of  ResuUs. — The  statement  of  re- 
sults of  plot  experiments  should  of  coarse 
be  clear  and  comprehensive.  The  precise 
point  to  be  held  up  to  view  will  vary  with 
the  crop  and  the  reason  for  the  trial.  In 
general  it  should  be  in  percentage  of  in- 
crease, or  of  decrease,  over  the  control  plot 
where  the  single  feature  of  the  test  did  not 
obtain.  For  example,  if  the  experiment  is 
with  a  remedy  for  the  pod  spot  of  the  beans 
the  results  admit  of  several  methods  of  ex- 
pression. They  may  be  in  terms  of  total 
weight  of  plants,  of  weight  of  marketable 
pods,  or  matured  sound  seed,  or  in  percent- 
age of  diseases  as  compared  with  the  con- 
trol area.  It  seems  to  the  writer  that  the 
chief  point  is  the  relative  amount  of  market- 
able pods  of  the  check  plot.  In  other  words, 
place  in  concise  form  the  increase  of  the 
salable  product,  for  this  is  the  crucial  test 
of  the  value  of  the  fungicides.  To  this  may 
be  added  the  cost  of  the  gain  that  the 
practicability  of  the  spraying  may  be  shown. 
As  secondary  matters  the  effect  upon  the 
whole  plant  and  sundry  other  matters  may 
be  given. 

But  the  end  is  not  yet ;  to  return  to  the 
increase  of  salable  product.  Shall  it  be 
shown  in  pounds  or  quarts  or  in  number  of 
pods.  Snap  beans  are  sold  by  the  quart 
and  it  might  seem  the  most  natural  method 
to  state  it  in  terms  of  quarts.  In  getting 
the  results  upon  a  plot  it  is  easier  to  weigh 
the  pods,  and  to  assort  out  the  spotted  froni 
the  diseased  pods  it  is  simpler  to  count 
them.  All  these  methods  have  been  tested 
and  experience  suggests  the  counting  as  the 
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beet  method.  It  is  less  sabject  to  error  in 
the  harvest,  there  is  no  difficalty  with  frac- 
tions, the  unit  is  a  natural  one,  and  shows 
upon  the  face  of  the  results  that  each 
pod  has  been  inspected.  Neither  weight 
nor  measure  do  full  justice  to  the  disease 
for  the  spotted  pods  average  much  smaller 
than  the  healthy  ones.  Finally  from  the 
numbers  the  percentages  are  made  up  and 
the  gain  or  loss  is  instantly  applied  to  what- 
ever unit  of  quantity  that  is  in  vogue. 

The  results  must  be  calculated  to  a  full 
stand  of  plants  for  both  the  trial  and  check 
plots.  The  absurdity  of  anything  otherwise 
is  evident  with  such  crops  as  tomatoes  or 
eggplants,  but  it  is  equally  rational  with 
bosh  beans  or  turnips.  Sow  the  seed  thickly 
and  thin  the  crop  to  a  given  distance  in  the 
row,  say  six  inches;  count  the  plants  at 
harvest  for  each  row  and  if  there  are  any 
missing  allow  for  them. 

Letthe  following  serve  as  an  illustration  : 
A  plot  of  ground  is  limed  at  the  rate  of  300 
bushels  per  acre  for  the  club-root  in  turnips. 
The  adjoining  plot  has  everything  in  com- 
mon excepting  the  lime.  The  plants  stand 
six  inches  apart  and  those  upon  the  limed 
land  flourish  to  the  harvest  time.  Those 
upon  the  check  plot  languish  and  die  from 
week  to  week  and  at  the  time  the  record  is 
made  only  one-third  are  to  be  found.  The 
roots  are  pulled  and  weighed,  the  roots 
weighed  separately,  assorted  into  those  with 
and  those  without  club-root  and  each  lot 
counted  and  weighed.  From  the  counts  the 
percentages  are  made  up,  while  the  weights 
also  go  on  record.  One  large  unclubbed 
root  will  outweigh  a  dozen  clubbed  ones  and 
the  unfairness  of  weights  as  a  basis  for  the 
final  per  cents,  is  apparent. 

With  the  writer  the  results  of  his  field 
experiments  square  usually  to  the  line  of 
disease,  and  the  number  of  units  of  the 
plant  product  is  the  one  that  best  conforms 
to  the  requirement  of  the  case.  With  vege- 
table fruits  as  cucumbers,  tomatoes,  pep- 


I)ers,  eggplants,  it  is  the  fruit  and  whether 
it  is  marketable  or  diseased.  Tests  have 
been  made  with  the  fruits  left  upon  the 
plants  until  a  single  harvest  day,  as  with 
cucumbers.  The  results  may  then  become 
very  striking  to  the  eye  ;  but  the  writer 
thinks  the  better  way  is  to  pick  at  the  same 
intervals  as  for  market  and  keep  the  record 
in  the  book.  The  results  of  the  spraying 
may  here  be  perhaps  better  estimated  by 
counting  the  healthy  and  the  diseased  leaves 
and  getting  the  percentage  from  these.  The 
gain  in  marketable  product  is  also  given. 

In  root  crops  the  writer  has  not  always 
followed  the  plan  herein  advocated.  Thus 
with  sweet  potatoes  the  seriesof  experiments 
for  checking  the  soil  rot,  started  out  five 
years  ago  with  the  pound  as  the  unit  and 
the  plan  has  not  been  changed.  It  is  not  as 
easy  and  probably  is  not  as  accurate,  owing 
to  the  fact  that  diseased  roots  are  on  the 
average  smaller  than  healthy  ones,  because 
they  are  diseased. 

In  Uke  manner  in  estinu^ting  tixe  scab 
upon  the  round  potato  very  scabby  potatoes 
kept  in  a  glass  jar  for  the  purpose  and  taken 
as  one  hundred  per  cent.)  have  served  for 
estimating  the  amount  of  disease  of  each 
pile  at  harvest  time  regardless  of  size  or 
number,  the  crop  being  recorded  in  total 
yield  in  pounds  and  percentage  of  scab. 
For  example  weight  of  tubers  75  pounds, 
per  cent,  of  scab  60  ;  weight  84  pounds,  per- 
centage of  scab  15. 

The  value  of  pictures  is  not  to  be  over- 
looked as  when  the  relative  yields  are  placed 
in  baskets,  boxes  or  heaps.  The  superiority 
of  the  one  treatment,  whether  of  fertilizer, 
culture,  pruning  or  spraying  over  another, 
in  this  way  appeals  to  the  eye  in  a  vivid 
manner.  Squares  or  circlesuponthe  printed 
page  will  aid  in  the  same  way.  There  is, 
taken  all  in  all,  perhaps  no  better  method  of 
indicating  the  relative  results  than  by  the 
parallel  bars,  and  they  admit  of  many  feat- 
ures in  very  small  space.     Thus  three  or 
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more  grades  of  product  may  be  shown  by 
different  shadings  or  the  relative  amount  of 
healthy  and  diseased  fruit  or  vegetable. 
Like  all  similar  devices,  they  admit  of  er- 
rors of  statement  and  need  to  be  constructed 
with  great  care  and  then  should  always 
form  an  adjunct  of  the  text. 

The  personal  equation  needs  to  be  re- 
duced to  the  lowest  terms  and  the  experi- 
menter should  test  this  at  frequent  inter- 
vals  by  calling  to  his  aid  the  judgment  of 
the  disinterested  person,  who  is  competent 
to  arbitrate.  A  person  with  his  eye  fixed 
upon  some  point  to  be  reached  may  be  ob- 
livious to  side  lights  that  play  an  important 
part. 

The  born  experimenter  we  may  expect  in 
the  next  generation,  but  the  present  station 
workers  needed  to  be  made  and  that  quite 
quickly.  When  the  ideal  truth  searcher 
comes  we  shall  be  shown  how  best  to  work 
for  the  truth,  the  whole  truth,  and  nothing 

but  the  truth. 

Byron  D.  Halsted. 
Ck)LLBaB  ExPEBiHEirr  Station, 
New  Brunswick,  N.J. 


MODERN  PROBLEMS  IN  ACOUSTICS* 

The  subject  of  acoustics  appeals  in  one  or 
more  of  its  phases  to  a  wide  range  of  people : 

To  the  mathematician,  for  the  laws  of 
vibrating  bodies  furnish  countless  problems 
that  tax  his  science  to  the  uttermost ; 

To  the  physicist,  to  whom  primarily  the 
field  belongs ; 

To  the  architect,  whose  business  it  is  to 
design  auditoriums  fitted  for  hearers  as 
well  as  for  spectators ; 

To  the  anatomist  and  physiologist,  who 
finds  in  the  organ  of  hearing  a  wonderfully 
complex  structure  that  is  incomprehensible 
without  the  aid  of  acoustical  principles ; 

To  the  psychologist,  who  investigates  the 

*  A  Report  from  the  Committee  on  Pbysioal  Sclenoe 
presented  to  the  Washington  Philosophical  Sodety  by 
Charles  K.  Wead. 


operations  of  the  mind  concerned  in   the 
hearing  of  sound  ; 

To  the  instrument-maker,  who  mast  fur- 
nish the  musician  the  means  of  expression 
and  help  him  develop  them  ; 

To  the  musician,  who  cares  to  know  the 
historical  development  and  the  foundationB 
of  his  present  art ; 

To  the  ethnologist,  who  recognizes  music 
as  one  of  the  most  important  expressions  of 
the  life  of  a  people ;  and  lastly, 

To  all  intelligent  men  who  find  with  the 
Roman  '  nothing  of  human  interest  alien  to 
them,'  and  realize  that  a  subject  of  such 
world-wide,  time-long,  interest  as  music 
may  be  studied  profitably  even  by  those 
who  are  not  numbered  amoug  musical  per- 
formers. For  they  appreciate  the  fact  that 
here,  as  everywhere,  the  ability  to  learn 
why  the  alien  does  what  he  does,  to  enter 
sympathetically  into  his  thought  and  see 
through  his  eyes,  is  the  subtle  power  which 
distinguishes  culture  from  mere  knowledge. 

In  accordance  with  the  custom  of  these 
Reports  we  are  to  take  a  bird's-eye  view  of 
recent  progress  in  the  science  of  acoustics. 

I.  In  the  history  of  acoustics  two  names 
are  pre-eminent :  Chladni,  the  text-book 
writer,  who  united  to  wide  knowledge  of 
the  subject  great  ingenuity  and  experimen- 
tal skill ;  and  Helmholtz  in  whom  there 
was  a  unique  combination  of  mathemati- 
cian, physiologist,  physical  experimenter 
and  musiciau.  His  Sensations  of  Tone  (u  a 
Fhysiccd  Basis  for  Music  published  (in  Oer- 
man)  in  1863,  and  his  monographs  sum- 
med up  in  it,  contained  enough  in  each 
of  these  four  lines  to  make  one  fietmous. 
The  book  has  for  nearly  forty  years  domi- 
nated the  thoughts  of  most  people  who 
believe  that  the  science  of  acoustics  has 
anything  to  teach  musicians.  Still  it  is 
significant  that  musicians  have  largely  re« 
fused  to  recognize  its  sway,  some  showing 
crass  ignorance  in  their  comments,  others 
making  it  dear  that  there  is  something  in 
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the  appeal  of  masic  to  the  human  mind  and 
heart  that  eladed  his  philosophy. 

Though  this  ancient  question  of  the 
physical  basis  of  music  is  still  a  problem, 
there  is  time  here  to  note  but  two  points, 
and  these  have  reference  rather  to  the  mode 
of  attack  than  to  the  problem  itself:  (1) 
What  scholarly  musicians  of  to-day  think 
of  as  music  differs  to  an  important  extent 
from  what  was  in  Helmholtz's  mind  forty 
years  ago  as  truly,  though  not  as  widely,  as 
it  differs  from  mediseval  music;  (2)  Ma- 
terials available  in  recent  years  for  the  his- 
torical study  of  European  and  Oriental  scales 
disclose  several  consciously -used  principles 
of  Bcale-building  which  could  not  result  in 
the  diatonic  or  harmonic  scales  for  which 
Helmholtz^s  overtone  and  resultant-tone 
theory  furnished  so  strong  a  justification. 
Perhaps  the  greatest  value  of  the  book  has 
been  its  stimulus  to  investigation  in  many 
fields,  especially  in  the  psychology  of 
music ;  yet  in  spite  of  all  our  modern  prog- 
ress the  greater  part  of  the  work  remains 
as  indispensable  as  ever. 

II.  Since  the  publication  of  Hemholtz's 
work  the  most  noteworthy  things  in  con- 
nection with  Acoustics  have  been  : 

1.  The  multiplying  and  perfecting  of 
methods  and  instruments,  especially  by 
Konig  and  Appunn  ;  the  development  of 
the  phonograph ;  the  application  of  photog- 
raphy. 

2.  The  publication  of  Bayleigh's  math- 
ematical Theory  of  Sound;  of  the  ten  volumes 
of  the  VurUljaJirsschrift  fur  Mtmkwissenachaft, 
full  of  scholarly  monographs  on  the  musical 
and  historical  side ;  and  of  Ellis  &  Hopkins' 
researches  on  musical  scales. 

3.  The  developments  in  musical  instru- 
ments (especially  the  piano),  so  giving  us 
instruments  of  more  accurate  intonation 
and  of  greater  power,  and  unfortunately 
driving  out  the  older  soft- toned  instruments. 

4.  The  general  introduction  into  the 
household  of  the  piano  or  reed  organ,  often 


leading  psychologically  to  the  conviction 
that  there  can  be  no  music  without  har- 
mony. 

6.  The  building-up  of  several  great  col- 
lections of  musical  instruments  from  vari- 
ous lands  and  times,  and  the  publication 
of  books  and  monographs  based  thereon. 

6.  The  accumulation  of  a  vast  amount  of 
observations  and  experiments  in  the  field 
of  music- psychology. 

III.  Confining  our  attention  now  to  Phys- 
ical Acoustics,  we  may  consider  a  little 
more  in  detail  some  of  the  recent  advances 
that  can  readily  be  grouped  together. 

The  VeloeUy  of  Sound  in  free  air  has  been 
shown  to  increase  greatly  for  very  intense 
sounds,  and  has  been  measured  in  air  com- 
pressed up  to  100  atmospheres  ;  the  velocity 
in  air  confined  in  tubes  is  found  to  be  a 
function  of  the  diameter  and  nature  of  the 
walls,  and  of  the  pitch.  The  velocity  in 
solids  has  been  much  studied,  and  meas- 
ured even  in  such  soft  bodies  as  parafiin 
and  rubber. 

The  Frequency  of  Vibration  in  specially  fa- 
vorable cases  is  now  measured  to  within  a 
few  parts  in  a  million ;  so  the  writing  tun- 
ing-fork is  now  the  usual  means  of  dividing 
a  second,  say  into  100  parts ;  but  in  ordi- 
nary cases,  especially  where  the  pitch  is 
high,  or  the  sound  weak  or  of  short  dura- 
tion, errors  of  some  per  cent,  are  frequent. 
Quite  recently  the  sets  of  high  forks  made 
by  Appunn  for  physiologists  have  been  found 
to  be  extravagantly  in  error  ;  but  as  partial 
compensation  for  the  disappointment  the 
science  haa  been  enriched  by  new  expert- 
mental  methods. 

Of  extreme  importance  to  the  modern 
physicist  is  the  question  of  the  energy  in- 
volved in  any  movement.  The  experi- 
mental study  of  Intensity  of  Vibration  began, 
I  believe,  with  Topler  and  Boltzman's  in- 
genious optical  determination,  in  1870,  of 
the  actual  variations  in  density  in  the  air 
of  a  sounding  organ  pipe,  and  the  distance 
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at  which  it  coald  be  heard,  and  so  the 
energy  per  second  required  at  the  limit  of 
hearing.  More  recently  a  Swedish  experi- 
menter found,  by  periodically  thrusting  a 
thermopile,  mounted  on  a  tuning-fork  prong, 
into  a  sounding  pipe  at  the  node,  a  rise  of 
0.1^  C,  due  to  the  adiabatic  compression. 
Since  1870  experiments  on  the  energy  of 
organ  pipes,  etc.,  have  been  multiplied  and 
refined.  Similarly,  determinations  on  the 
intensity  of  telephone  currents  and  the 
movement  of  its  disc  have  testified  to  the 
incredible  sensitiveness  of  the  ear.  An 
amplitude  of  vibration  of  air  particles  of 
only  one  fifteen  millionth  of  a  millimeter  in 
the  region  of  440  d.  v.  produces  sensation. 

Other  investigations  have  traced  the  ex- 
penditure of  the  energy  once  stored  in  a 
vibrating  mass  ;  so  the  rate  of  damping  of 
forks  under  various  conditions  has  been  ob- 
served ;  also  the  dissipation  of  energy  in  a 
resonator  and  the  decay  of  sound  in  free  air: 
it  has  been  noted  that  a  sound  reflected  re- 
peatedly through  a  tunnel  changes  in  qual- 
ity, owing  to  the  more  rapid  absorption  of 
the  overtones  of  high  pitch.  A  contrary 
analytical  effect  is  observed  in  some  cases 
of  echoes,  as  from  a  forest,  where  the  sound 
of  the  voice  seemed  to  come  back  raised  an 
octave. 

The  relative  absorbing  power  of  various 
fabrics  has  lately  been  measured  by  Sabine. 
From  his  data  I  calculate  that  for  a  note  of 
256  dv.  0.33  of  the  energy  falling  on  a  sheet 
of  hair  felt  one-half  inch  thick  is  absorbed. 

A  few  instruments  have  been  devised  to 
produce  a  tone  of  definite  reproducible  in- 
tensity, and  other  instruments  to  indicate 
or  measure  the  intensity  of  vibration  at  a 
given  point.  In  Wien's  beautiful  manom- 
eter the  minute  yielding  of  a  part  of  the 
wall  of  a  resonator  is  measured  by  mirror 
and  scale  to  one  five  hundredth  part  of  its 
maximum  amount,  while  the  absolute  value 
of  the  scale  readings  is  determined  to  within 
a  few  per  cent. 


The  study  of  Form  of  Vibration  or  Qualiiy 
of  Sound  has  been  prosecuted  both  synthet- 
ically and  analytically.  Konig  many  years 
ago  challenged  Helmholtz's  conclusion  that 
the  quality  of  sound  depended  only  on  the 
strength  of  the  overtones,  not  on  their  rela- 
tive phase ;  and  he  invented  his  wave-siren 
to  prove  his  position.  In  this  instrament 
the  flow  of  air  through  several  slits  is  carved 
into  waves  by  several  rotating  discs,  whose 
edges  are  cut  into  harmonic  curves.  More 
recently  he  has  greatly  perfected  it,  and 
attempted  to  meet  various  criticisms  made 
against  his  earlier  work ;  but  so  many  lines 
of  argument  support  Helmholtz's  view,  that 
I  do  not  think  this  brilliant  attack  will  gen- 
erally be  admitted  to  have  conquered  the 
field.  A  more  reliable  means  of  synthesis 
than  the  wave-discs  is  found  in  Appunn's 
sets  of  organ  pipes ;  these  furnish  a  great 
number  of  harmonics  of  one  fundamental, 
and  for  each  harmonic  there  are  two  pipes, 
a  weak-toned  and  a  strong-toned  one. 

Analytically  the  problem  of  form  of  vibra- 
tion has  been  attacked  in  various  ways, 
especially  by  photography.  If  the  vibra- 
tion to  be  examined  is  in  the  air  either  the 
Konig's  flames  connected  to  a  set  of  re- 
sonators may  be  photographed,  or  a  little 
mirror  on  a  convenient  speaking  tube  may 
throw  a  spot  of  light  on  the  sensitive  plate- 
If  the  sounding  body  is  a  wire,  it  is  mounted 
to  vibrate  before  a  transverse  slit  through 
which  light  falls  on  the  sensitive  surface 
moving  parallel  to  the  string.  Ck>mpound 
curves  produced  in  either  way  are  then 
subjected  to  harmonic  analysis.  In  pass- 
ing it  may  be  noted  that  Mach  obtained  a 
photograph  of  a  sound  wave  in  air  as  far 
back  as  1888. 

The  superposition  of  two  vibrations  has 
been  further  studied  with  reference  to  the 
pitch  actually  observed  when  two  notes  are 
beating ;  the  old  theory  of  combination 
tones  has  been  rudely  shaken  and  their  ob- 
jective existence  proved  experimentally  in 
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oertain  rare  oases.  Mechanical  saper- 
position  of  harmonic  motions  has  been  ob- 
tained by  many  elaborate  forms  of  har- 
monographs  or  carve  tracers. 

Both  physicists  and  physiologists  have 
devoted  mnch  attention  to  the  study  of  the 
complex  carves  dae  to  vowels  and  speech- 
soands,  working  especially  by  aid  of  the 
phonograph. 

Two  or  three  matters  of  indastrial  as 
well  as  of  scientific  importance  may  also  be 
noted,  viz,  the  enormous  development  of 
speaking  instruments— phonograph,  graph- 
ophone,  gramophone;  the  adoption  by 
the  Piano  Makers'  Association  of  the  XT.  S. 
of  the  French  standard  tuning-fork  giving 
A  =s=  435  d.  v.;  and  many  improvements  in 
oi^gan  pipes  and  reed  stops  that  show  a 
practical  control  over  the  wind  sheet  such 
as  the  older  builders  had  not  obtained. 

ly.  And  now  what  are  some  of  the 
most  important  problems  remaining  to  be 
solved  f 

1.  In  pure  physics  :  The  simplification  of 
the  means  for  the  precise  determination  of 
pitch  in  the  ordinary  practical  cases;  the 
establishment  of  convenient  standards  of 
intensity,  and  theperfecting  of  experimental 
means  of  measuring  intensities  ;  the  devel- 
opment of  means  for  the  thorough  analysis 
of  sounds. 

2.  In  connection  with  instruments  :  The 
thorough  study  of  the  action  of  the  sound- 
ing board  of  a  piano ;  of  reeds  as  actually 
used  in  common  instruments,  and  of  the  laws 
of  the  perforated  tube  as  applied  in  flutes, 
etc.  ;  the  determination  of  the  quality  of 
tone  produced  by  our  common  instruments 
ander  the  conditions  occurring  in  practice. 
Some  day  it  will  be  possible  to  make  as 
thorough  and  scientific  an  examination  of 
a  musical  instrument  as  it  now  is  of  a  steam 
plant  or  a  dynamo.  On  all  the  points  just 
noted  current  statements  are  inadequate, 
for  the  art  is  now  so  developed  that  the 
knowledge  of  the  laws  of  vibrating  bodies 


to  the  first  approximation  only  is  insuflicient 
for  future  guidance. 

3.  In  connection  with  architecture:  the 
determination  of  the  reflection  or  absorp- 
tion coefficient  of  the  various  materials 
used  in  building  for  inside  walls,  with  the 
numerical  evaluation  of  the  several  factors 
that  influence  the  acoustic  properties  of  an 
auditorium  ;  and  the  acoustic  survey  of  au- 
ditoriums, showing  the  intensity  of  sound 
stt  all  points  where  hearers  might  be 
placed. 

4.  In  connection  with  practical  life,  the 
physicist  finds  the  important  problem  of  fog 
signals  still  unsolved. 

5.  On  the  side  of  psychology  and  music 
there  may  be  named  the  further  study  of 
the  capabilities  and  deficiencies  of  the  hu- 
man ear ;  the  influence  of  instruments  on 
musical  conceptions ;  the  historical,  psy- 
chological and  practical  nature  of  the  scales 
in  use  among  various  peoples;  these 
branches  bring  our  material  study  into  in- 
timate relations  with  human  development. 

y.  In  view  of  the  manifold  interests  that 
center  in  the  subject  of  acoustics,  scientific 
and  commercial,  aesthetic  and  utilitarian, 
specific  and  general,  it  seems  strange  that 
neither  by  endowment  in  connection  with  a 
University,  nor  by  government  appropria- 
tion has  provision  been  made  for  a  well- 
equipped  acoustical  laboratory;  for  here  the 
same  reasons  apply  that  justify  similar  ex- 
penditures for  so  many  other  branches  of 
science,  viz,  that  the  subject  is  of  large  im- 
portance, either  industrially  or  in  its  rela- 
tion to  past  and  present  human  activities ; 
that  the  results  of  investigation  would  be 
of  value  to  the  community  at  large,  being 
far  wider  than  could  be  monopolized  by  the 
investigators  ;  that  the  necessary  expenses 
are  beyond  the  means  of  the  individual 
experimenter;  and  that  nOwhere  in  this 
country  or  the  world  is  there  any  syste- 
matic exploiting  of  this  field. 

Charles  K.  Wead. 
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0PP0BTUNITIE8  FOB  BIOLOGICAL  STUDY  IN 

PA  BIS  AND  THE  BEQUIBEMENTS    FOB 

THE  NEW  DOCTOBATE. 

It  is  not  probable  that  many  Americans, 
going  to  France  for  stndy  in  science,  will 
think  of  locating  elsewhere  than  in  Paris. 
For  while  there  are  fourteen  French  uni- 
versities outside  of  Paris,  most  of  them 
well  equipped  for  scientific  work  and  hold- 
ing the  names  of  eminent  men  in  their  fac- 
ulties, yet  Paris  with  her  numerous  sci- 
entific institutions,  with  her  unsurpassed 
facilities  for  research,  with  her  array  of 
famous  biologists,  shines  with  a  refulgence 
which  draws  the  eyes  from  the  rest  of 
France.  But  the  scientific  life  of  Paris  is 
not  and  ought  not  to  be  the  only  attraction 
for  the  student  seeking  foreign  study.  The 
stores  of  art,  the  libraries,  the  historical 
associations,  the  political  heart  of  the 
French  Republic  are  all  attractive  to  the 
enquiring  American,  and  should  each  leave 
its  impress  upon  him. 

A  very  brief  description  of  the  institu- 
tions in  Paris  offering  opportunites  for  bio- 
logical study  will  indicate  to  some  degree 
the  extent  of  the  field,  which  is  as  free  to 
foreigners  as  to  native  Frenchmen.  These 
institutions  are  five  in  number :  the  Univer- 
sity^, the  College  of  France,  the  Museum  of 
Natural  History,  the  Pasteur  Institute,  the 
School  for  Higher  Studies.  All  of  these 
with  the  exception  of  the  Pasteur  Institute 
are  to  a  greater  or  less  extent  controlled 
and  supported  by  the  Goverment. 

I.    THE  UNIVERSITY   OF   PARIS. 

The  school  of  letters  and  of  pure  science 
of  the  University  is  denominated  the  Sor- 
bonne.  The  buildings  of  the  Sorbonne 
have  been  reconstructed  and  greatly  ex- 
tended during  the  past  decade,  so  that  the 
new  Sorbonne  is  now  composed  of  an  im- 
mense collection  of  beautiful  auditoriums 
and  laboratories,  all  ia  a  compact  but  well- 
lighted  mass,  located  in  the  heart  of  the 


city,  in  the  midst  of  the  famous  Latin 
Quarter.  The  laboratories  are  well  ap- 
pointed, displaying  the  usual  equipment  of 
modern  institutions  of  a  like  nature.  Stu- 
dents here,  as  in  other  countries,  receive 
the  attention  of  the  director  of  the  labora^ 
tory,  and  the  aid  of  a  corps  of  subordinates. 
In  botany,  the  professors  are  Bonnier  and 
Daguillon;  in  zoology,  Lacaze-Duthiers, 
Delage,  and  Perrier ;  in  physiology,  Dastre. 

Besides  the  Sorbonne,  there  are  two  in- 
stitutes belonging  to  the  University,  pri- 
marily professional,  but  doing  a  consid- 
erable amount  of  purely  scientific  work. 
These  are  the  Medical  School  and  the 
Pharmacy  School.  The  former  has  its 
buildings  five  minutes'  walk  to  the  north 
of  the  Sorbonne.  Among  the  famous  names 
in  its  faculty  may  be  mentioned  that  of 
the  physiologist  Langlois. 

The  School  of  Pharmacy  is  nearly  a  milo 
to  the  south  of  the  Sorbonne,  occupies  a 
beautiful  site  on  the  Avenue  de  I'Observa- 
toire,  and  has  fine  buildings  and  a  flourish- 
ing botanic  garden  of  about  one  acre  in 
extent  in  the  court  of  the  quadrangle. 
The  school  is  attended  by  over  1700  stu- 
dents, this  number  being  nearly  equal  to 
the  number  of  students  in  letters  at  the 
Sorbonne,  and  also  equal  to  the  number  in 
pure  science.  The  professor  of  botany  at 
the  School  of  Pharmacy  is  Guignard,  well 
known  to  American  students  for  his  con- 
tributions to  vegetable  cytology. 

Should  the  student  desire  to  pursue  his 
study  of  biology  during  the  summer,  he 
may  follow  Bonnier  to  Fontainebleau  or  re- 
sort under  other  professors  to  one  of  the 
marine  stations. 

II.   THE  COLLEGE   OF  FRANCE. 

In  a  square  adjoining  the  Sorbonne  is  the 
College  de  France,  with  an  organization 
independent  of  the  University,  yet  working 
in  harmony  with  it.  This  institution  has 
its  own  lecture  rooms,  laboratories,  and 
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faculties,  and  its  professors  are  equally 
lamoas  with  those  of  the  University.  Bot- 
any is  not  incladed  in  the  carricalam  of 
the  College,  bnt  in  zoology  there  are  £al- 
biani  and  Banvier,  and  in  experimental 
psychology,  Ribot. 

III.   THE  MUSEUM   OF  NATUBAL  HISTORY. 

To  the  biologist,  of  perhaps  greater  in- 
terest than  the  Sorbonne,  or  the  College  de 
France,  is  the  so-called  Museum  of  Natural 
History.  It  is  probably  unnecessary  to  say 
that  this  noted  institution  is  a  great  in- 
dosure  of  approximately  seventy  acres, 
containing  auditoriums,  laboratories,  mu- 
seums, a  zoological  garden,  and  a  botanic 
garden.  The  enclosure  is  more  commonly 
known  as  the  Jardin  des  Plantes.  It  is 
located  on  the  south  bank  of  the  Seine, 
only  ten  minutes'  walk  from  Notre-Bame. 
This  spot  is  consecrated  by  the  memories 
of  such  great  men  as  Buffon,  Jussieu,  La- 
marck, De  Gandolle,  Cuvier  and  Milne- 
Bdwards  pdre.  Its  laboratories  are  to-day 
well  directed  by  Van  Tieghem,  Bureau, 
Bomet,  Deherain,  and  Maquenne  in  botany, 
by  Milne-Edwards  fils,  Yaillant,  Bouvier, 
and  Perrier  in  zoology,  and  by  Gr6hant  in 
general  physiology.  Besides  the  three  sub- 
jects just  named,  the  Jardin  does  work  also 
in  anthropology,  geology  and  mineralogy. 
The  roll  of  the  scientific  staff  bears  twenty 
names. 

The  opportunities  for  biological  study 
here  are  unsurpassed.  It  is  true  that  both 
the  zoological  and  the  botanical  gardens 
come  to  have  a  shabby  aspect  in  a  dry 
summer,  and  suffer  for  lack  of  water,  and 
the  plants  in  the  glass-houses  are  so  crowded 
that  they  are  unhealthy  from  insufficient 
light.  But  the  living  plants  and  animals 
are  so  numerous  and  accessible,  the  mu- 
seums are  so  extensive,  the  laboratories  are 
so  adequate,  and  the  library  so  full,  that  an 
investigator  may  be  assured  of  all  that 
equipment  can  supply.    The  museums  of 


zoology  and  of  comparative  anatomy  arc 
probably  the  best  in  existence.  The  mount- 
ing and  the  grouping  of  the  objects  are  ele- 
gant and  effective. 

IV.    THE   PASTEUR   INSTITUTE. 

The  Institut  Pasteur  is  located  a  mile  or 
more  to  the  west  of  the  Sorbonne.  In  the 
present  Institute,  Pasteur  did  not  live  long  to 
enjoy hisenlarged quarters.  Hisfamous  dis- 
coveries were  made  in  a  little  building  still 
standing  in  Bue  d'Ulm  near  the  Pantheon. 
In  1888  the  present  laboratory  was  opened, 
but  Pasteur  died  in  1895.  His  tomb  rests 
in  a  crypt  beneath  the  building.  The 
present  Institute  has  already  proved  itself 
too  small,  and  there  is  now  nearing  com- 
pletion across  the  street  an  annex,  larger 
than  the  present  laboratory,  and  costing 
$400,000.  This  Institute  is  preeminently 
for  investigation  in  bacteriology,  fermenta- 
tion, and  biological  chemistry,  and  for  the 
preparation  of  serum  for  the  prevention  of 
disease.  One  will  find  in  this  great  Insti- 
tute excellent  provision  for  research,  yet 
not  great  complexity  of  means.  Here 
work  Duclaux,  Eoux,  Chamberland,  and 
Metchnikoff,  names  well  known  to  bi- 
ologists. 

V.   THE  SCHOOL   FOR   HIGHER  STUDIES. 

The  ]^cole  Pratique  des  Hautes-!lS)tudes  is 
mi  generis.  This  institution  has  no  build- 
ings of  its  own,  but  designates  noted  men 
anywhere  in  Paris,  and  in  some  marine 
laboratories,  as  members  of  its  faculty. 
All  its  work  is  that  of  the  seminar  and 
the  laboratory.  Some  of  its  professors  are 
men  with  private  laboratories,  while  some 
receive  students  in  their  own  homes.  The 
work  of  this  institution  is  gratuitous  to  the 
student,  and  no  degrees  are  conferred. 
The  organization  attempts  to  make  avail- 
able for  research  all  the  public  and  private 
resources  of  the  great  city.  For  its  work 
in  biology,  it  designates  as  its  professors, 
the  professors  in  the  University,  in  the 
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Golldge  de  France,  in  the  Maseam  3of 
Natural  History,  and  in  the  Pasteur  Insti- 
tute. Admission  to  work  is  a  matter  of 
agreement  between  professor  and  pnpil, 
the  latter  having  to  demonstrate  his  com- 
petency to  the  professor. 

The  foregoing  brief  account  may  suffice 
to  show  that  the  scientific  institutions  of 
Paris  in  equipment  of  laboratories 'and  in 
facilities  for  research  are  the  equal  of  those 
of  any  nation,  and  what  is  still  more  im- 
portant than  equipment,  that  the  foremost 
scientists  of  France  are  professors  in  these 
institutions.* 

ADMISSION  TO  BESEABCH.      THE  DOCTOBATB 
OF  THE  UNIVERSITY. 

A  student  is  admitted  to  lectures  in  the 
University  with  no  more  requirement  than 
the  presentation  of  an  admission  card  which 
is  obtained  gratuitously  on  application. 
Savants,  French  and  foreign,  may  be  ad- 
mitted free  to  work  in  laboratories,  on  the 
recommendation  of  the  dean  or  director  or 
professors. 

The  ordinary  investigator  or  student  who 
is  not  a  candidate  for  a  degree,  must  pre- 
sent his  certificates  from  the  institutions 
where  he  has  studied ;  and  if  these  are  ac- 
ceptable, he  must  then  matriculate  with  an 
annual  fee  of  20  francs.  Besides  this,  he 
must  pay  an  annual  library  fee  of  20  francs, 
and  a  quarterly  fee  of  22.50  francs  for  each 
biological  laboratory  in  which  he  works. 

*  A  eonsideiable  amoant  of  information  oonoerning 
the  Babjeot  diflonased  in  this  paper  may  be  obtained 
from  two  pamphlets  recently  issned.  The  first  is  the 
Quide  illuslrS  de  VHudiant  etranger  d  Parts,  to  be  ob- 
tained from  any  bookdealer  of  Paris  for  1  frano,  60 
cent.  The  seoond  is  The  Universities  of  France,  pub- 
lished by  the  Franco- American  Committee,  to  be  ob- 
tained from  Professor  Michel  Br^l,  70  Rne  d'Assas, 
Paris.  Professor  Br^l  is  also  prepared  to  answer 
any  inqoiries  relating  to  study  in  France. 

Some  of  the  information  contained  in  the  last 
named  pamphlet  can  be  found  in  the  Report  of  the 
U.  S.  Commissioner  of  Education  for  1897-98,  Vol.  I., 
p.  749. 


The  laboratory  investigator,  not  a  candi 
date  for  a  degree,  will  therefore  pay  annu- 
ally in  fees  to  the  University  26  dollars. 

In  1898,  the  French  Government  gave 
the  French  universities  permission  to  estab- 
lish a  new  degree — the  university  doctor- 
ate. This  degree  corresponds  with  the 
German  and  American  doctorate.  It  dif- 
fers from  the  usual  French  doctorate  in 
that  the  latter  requires  longer  to  obtain 
and  confers  various  privileges.  The  new 
university  doctorate  confers  no  privil^es. 

To  enter  upon  a  candidacy  for  a  univer- 
sity doctorate  in  the  University  of  Paris, 
one  must  present  certificates  showing  bis 
attainments.  Gradaates  of  good  American 
colleges  wiU  generally  find  their  credentials 
sufficient.  The  petitioner  having  been  ac- 
cepted, inscribes  his  name  in  the  register, 
pays  an  annual  library  fee  of  20  francs,  a 
quarterly  inscription  fee  of  20  francs,  and  a 
quarterly  fee  of  22.50  francs,  for  each  lab- 
oratory in  which  he  works. 

If  the  foreigner  enters  on  a  scholastic 
level  with  the  graduate  lyeecy  i.e.,  on  a  level 
with  the  French  bachelor,  he  must  complete 
two  superior  etttdies  and  a  thesis.  The  supe- 
rior studies  correspond  to  minors,  and  maj 
be  selected  from  seventeen  departments  of 
learning.  The  minimum  time  for  these  two 
minors  and  the  thesis  is  two  years.  Bnt 
the  candidate  who  can  present  and  pass  ex- 
aminations in  equivalents  to  these  two  su- 
perior studies  may  have  the  time  of  resi- 
dence required  for  the  doctorate  reduced  to 
one  year.  The  candidate  must  present  a 
thesis  embodying  original  research,  must 
defend  this  thesis  before  an  assembly  of 
professors,  and  must  answer  questions  on 
other  subjects  proposed  by  the  ezamineis. 
The  examination  fee  in  pure  science  is  $60; 
in  medicine,  $135  ;  in  pharmacy,  $186.  The 
candidate  mast  print  his  thesis,  and  furnish 
the  University  with  150  copies.  The  total 
fees,  besides  the  cost  of  printing  the  thesis, 
will  be  therefore  about  $100  if  the  stadent 
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takes  one  year  and  about  $150  if  he  takes 
two  years  in  preparation  for  the  doctorate* 
In  comparison  with  this,  one  pays  in  sci- 
ence about  $70  for  one  year  and  $120  for 
two  years  at  the  University  of  Leipzig. 

Especial  mention  should  be  made  of  the 
fact  that  a  student  may  pursue  his  work  for 
the  doctorate,  not  only  at  the  Sorbonne,  but 
instead  at  the  School  of  Pharmacy,  at  the 
Jardin  des  Plantes,  at  the  College  de  FrancCi 
at  the  Pasteur  Institute,  or  under  the  au- 
spices of  the  !l^ole  pratique  des  Hautes 
!l^tudes.  That  is  to  say,  all  these  great  and 
independent  institutions  are  affiliated  with 
the  University,  so  that  the  University  gives 
credit  for  their  work.  Thus  a  man  who 
wishes  to  make  his  major  with  Bonnier  at 
the  Sorbonne,  or  with  Van  Tieghem  at  the 
Jardin  des  Plantes,  or  with  Guignard  at  the 
Ecole  de  Pharmacie,  or  with  Duclaux  at 
the  Institut  Pasteur  will  find  these  vari- 
ous routes  to  the  doctorate  equally  open. 
In  all  of  these  institutions  the  lectures  are 
wholly  free  and  gratuitous.  In  each  of 
them,  except  in  the  Institut  Pasteur,  the 
fees  of  any  one  laboratory  for  a  year  are  less 
than  $20  dollars.  In  the  Institut  Pasteur 
the  fee  is  $10  per  month. 

One  is  safe  in  saying  that  in  no  other  city 
in  the  world  can  be  found  such  a  brilliant 
array  of  professors  and  laboratories.  Truly 
France  has  shown  a  spirit  of  liberality 
toward  educational  matters  unsurpassed  by 
any  country. 

When,  however,  one  studies  the  register 
of  the  University  of  Paris,  one  is  struck  with 
amazement  at  the  smallness  of  the  number 
of  names  of  foreign  students,  especially  with 
the  smallness  of  the  number  of  Auglo- 
Sazons.  In  the  year  1897-98,  the  total 
registration  of  the  University  was  over 
14,000.  The  total  number  of  Americans 
present  was  44.  Of  these  44,  28  were  in 
the  college  of  letters,  and  hence  we  may 
assume  that  the  most  of  them  were  in  the 
University  for  the  study  of  the  French  lan- 


guage. There  were  only  6  Americans  study- 
ing pure  science,  6  studying  medicine,  and 
one  studying  pharmacy. 

The  University  of  Paris  contains,  it  is 
safe  to  say,  nearly  all  the  Americans  who 
are  studying  in  the  universities  of  France. 
But  compare  the  number  of  Americans 
who  are  studying  in  German  universities 
and  technical  schools.  The  report  of  the 
U.  8.  Commissioner  of  Education  for 
1897-98  shows  a  registered  attendance  of 
514,  and  estimates  the  total  number  as 
being  over  1000.  The  registered  Ameri- 
cans in  Austrian  institutions  numbered  at 
that  time  106  ;  and  in  Swiss  institutions 
65.  In  the  year  1895,  the  University  of 
Berlin  had  4018  matriculates,  of  whom  159 
were  Americans;  Leipzig  2798,  of  whom 
53  were  Americans ;  and  Gottingen  878, 
of  whom  30  were  Americans.  In  the  same 
year,  Paris,  with  an  enrollment  of  10,951, 
had  only  32  Americans. 

Moreover  the  number  of  Americans  in 
the  University  of  Paris  seems  not  to  be  on 
the  increase,  though  the  total  number  of 
students  there  is  constantly  rising.  Thus 
in  1891,  there  were  45  Americans  there ; 
in  1896,  38;  in  1897,  51 ;  and  in  1898,  a 
recession  to  44. 

Naturally  one  pauses  to  enquire  why 
Americans  are  so  loth  to  choose  Paris  as 
their  place  of  study.  It  cannot  be  due  to 
the  expense  of  living ;  for  Paris  is  scarcely 
more  expensive  than  Berlin  or  Munich. 
It  cannot  be  due  to  the  university  fees ; 
for,  though  for  laboratory  work  and  for  the 
diploma,  the  expense  may  be  somewhat 
greater  in  Paris,  the  expenses  for  lectures 
in  Paris  are  nothing,  and  hence  for  the  stu- 
dent in  studies  other  than  natural  science, 
the  university  fees  are  lower  at  Paris  than 
in  Germany.  The  discrimination  against 
Paris  cannot  for  the  most  part  be  due  to 
the  previously  existing  requirements  for 
the  doctorate  ;  for  not  half  the  Americans 
who  go  abroad  for  study  seek  the  doctorate. 
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It  is  probable  that  the  most  potent  influ- 
ence turning  the  tide  toward  Germany 
rather  than  toward  France,  at  least  for  the 
sciences,  is  to  be  found  in  the  attitude  of 
the  American  professors  themselves,  in 
the  advice  they  give  their  students.  This, 
however,  cannot  be  held  as  an  ultimate  ex- 
planation.* Why  do  these  men  in  Amer- 
ican universities  advise  their  students  to 
go  to  Germany  ?  Why  are  the  scientific 
libraries  in  this  country  so  much  better 
stocked  with  German  literature  than  with 
French  literature  ?  I  cannot  help  the  feel- 
ing, though  I  have  no  statistics,  that  on 
the  whole  Germany  has,  within  the  past 
forty  years,  produced  more  scientific  men 
and  more  scientific  literature  than  has 
France.  It  is  doubtless  true  that  we  neglect 
unduly  French  scientific  literature  in  this 
country.  Bat  it  is  probably  also  true  that 
to-day,  as  forty  years  ago,  we  justly  look  to 
Germany  as  the  seat  of  the  leading  spirits 
in  the  progress  of  biological  science. 

As  a  second  reason  cited  by  some  to  ac- 
count for  the  lack  of  American  interest  in 
French  universities,  is  the  apparent  distance 
placed  by  the  French  professor  between 
himself  and  his  students. 

Finally  we  have  the  possible  barrier  of 
the  difference  in  race,  with  all  that  this 
implies.  Science  is  supposed  to  know  no 
racial  boundaries ;  but  even  scientific  men 
are  influenced  by  the  hereditary  and  ac- 
quired ideas  and  ideals  of  their  race. 

Fbbdbbick  C.  Newoombe. 

Ann  Abbob,  April  14,  1900. 


THE  SENSES  OF  PRIMITIVE  MAN,^ 

Thebe  is  a  general  belief  that  savages  are 
able  to  see  things  that  are  invisible  to  the 

*  As  bearing  on  this  topic,  see  '  Notes  on  the  His- 
tory of  Foreign  Influence  upon  Education  in  the 
United  States,'  by  Hinsdale.  Report  U.  S.  Com- 
missioner of  Education,  1897-98.    Vol.  I.,  p.  591. 

t  Abstract  of  three  lectures  delivered  by  Dr.  W. 
H.  R.  Rivers,  before  the  Royal  Institution  of  Great 
Britain,  London,  on  Jan.  18,  25,  and  Feb.  1. 


European,  and  the  question  is  how  &r  this 
alleged  superiority  is  due  to  power  of  obser- 
vation or  to  actual  acuteness  of  vision. 
For  the  elucidation  of  this  and  many  other 
problems  in  experimental  psychology  exact 
investigation  is  necessary  on  savages  under 
natural  conditions.  This  Dr.  Bivers  was 
enabled  to  do  during  the  recent  expedition 
to  Torres  Straits  and  New  Guinea,  which 
was  organized  by  Dr.  A.  C.  Haddon.  Al- 
though the  Torres  Straits  islanders  are  not 
now  savages,  they  may  fairly  be  described 
as  primitive  since  a  generation  ago  they 
were  naked  savages.  The  greatest  amount 
of  work  was  done  on  Murray  Island,  and 
the  people  readily  allowed  themselves  to  be 
experimented  upon.  The  conditions  were, 
as  a  whole,  very  favorable,  the  great  major- 
ity of  the  natives  investigated  did  their  best 
as  is  evidenced  by  the  smallness  of  the 
mean  variation  in  most  of  the  quantitative 
investigations.  The  Murray  islanders  are 
dolichocephalic  Papuans  with  a  very  dark 
skin  and  the  typical  black  frizzly  hair. 
They  also  have  the  characteristic  excitable 
Papuan  temperament. 

The  visual  acuity  of  these  people  was 
found  to  be  superior  to  that  of  normal  Euro- 
peans, though  not  in  any  very  marked  de- 
gree. The  visual  powers  of  savages,  which 
have  excited  the  admiration  of  travellers, 
may  be  held  to  depend  on  the  faculty  of 
observation;  starting  with  somewhat  su- 
perior acuteness  of  vision  by  long  attention 
to  minute  details  coupled  with  familiarity 
with  their  surroundings,  they  become  able 
to  recognize  things  in  a  manner  that  at  first 
sight  seems  quite  wonderful.  But  such  ex- 
clusive attention  as  they  have  learned  to 
pay  to  objects  of  sense  appears  a  distinct 
hinderance  to  the  development  of  the 
higher  faculties.  This  view  might  at  first 
seem  paradoxical,  since  sense  impressions 
are  the  foundation  of  the  intellectual  proc- 
esses ;  but,  on  the  other  hand,  the  intellec- 
tual superstructure  must  suffer  if  too  much 
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energy  is  expended  on  the  sensory  side. 
In  the  same  way  the  savages  lack  of  sbs- 
thetic  appreciation  of  scenery  may  be  ac- 
counted for,  since  distinctness  of  detail 
seems  sometimes  antagonistic  to  aesthetic 
enjoyment.  The  commonest  defect  of  eye- 
sight among  Europeans  is  myopia,  bnt  this 
was  found  to  be  almost  completely  absent 
among  savages.  The  opposite  condition, 
hyperopia,  which  is  apparently  the  normal 
condition  of  the  European  child,  was  very 
common  among  them,  and,  as  it  involved 
accommodation  for  distant  vision,  it  is 
possible  that  the  apparent  visual  acuity  of 
the  savage  had  something  to  do  with  a 
power  of  quicker  and  more  exact  accommo- 
dation acquired  by  constant  practice.  Some 
observations  were  made  on  vision  at  low 
luminosities,  and  while  these  were  not  alto- 
gether satisfactory  they  seemed  to  indicate 
that  the  natives  of  Torres  Straits  were  able 
more  quickly  to  adjust  their  eyes  for  dark- 
ness after  light,  and  to  see  better  in  the  dark 
than  Europeans.  Their  binocular  vision 
was  normal. 

An  investigation  of  the  color  sense  is  im- 
portant in  studying  the  relation  between 
language  and  ideas.  There  is  a  marked 
paucity  in  the  color  vocabulary  in  the 
Homeric  poems  and  other  ancient  writings, 
Gladstone,  and  later  Geiger,  argued  from 
this  that  there  was  an  actual  deficiency  in 
color  sense  among  the  ancients  and  that  an 
evolution  in  color  sense  has  taken  place 
within  historical  times.  Dr.  Eivers  has 
carefully  studied  the  color  nomenclature  of 
various  races.  The  simplest  he  found  was 
among  some  North  Queensland  natives,  a 
number  of  whom  had  only  three  color  terms. 
The  next  simplest  was  at  Kiwailsland,  at  the 
mouth  of  the  Fly  River,  British  New  Guinea, 
where  there  was  no  name  ^  for  blue  apart 
from  black.'  The  two  Torres  Straits  lang- 
uages, Murray  Island  and  Mabuiag,  were 
more  extensive.  In  these  four  vocabularies 
four  stages  may  be  seen  in  the  evolution 


of  color  languages  exactly  as  deducted  by 
Geiger,  red  being  the  most  definite,  and  the 
colors  at  the  other  end  of  a  spectrum  the 
least  so.  It  was  noteworthy,  too,  that  the 
order  of  these  people  in  respect  to  culture 
was  the  same  as  in  regard  to  development 
of  words  for  colors.  The  Eskimo,  Dr. 
Rivers  observed,  differed  radically  from  the 
languages  of  the  tropical  peoples  he  had  ex- 
amined in  possessing  an  extremely  well  de- 
veloped color  vocabulary.  The  epithets 
used  for  colors  in  Homer  were  discussed  and 
the  conclusion  was  arrived  at  that  the 
features  of  his  color  language  were  essent- 
ially of  the  same  nature  as  those  found 
among  primitive  peoples  of  the  present  day. 

Speaking  of  the  objective  examination  of 
color  sense  in  Torres  Straits,  Dr.  Rivers 
said  the  people  show  no  confusion  between 
red  and  green,  but  they  did  between  blue 
and  green.  The  investigation  of  their  color 
names,  he  thought,  showed  that  to  them 
blue  must  be  a  duller  and  darker  color  than 
it  was  to  us,  and  indeed  the  tintometer  had 
afforded  evidence  of  a  distinct  quantitative 
deficiency  in  their  perception  of  blue, 
though  the  results  were  far  from  proving 
blindness  to  blue.  Dr.  River's  then  dis- 
cussed some  of  the  objections  that  had 
been  urged  against  the  theory  of  an  histor- 
ical evolution  of  color  sense,  coming  to  the 
the  conclusion  that  it  was  not  to  be  lightly 
put  aside,  though  it  could  not  be  regarded 
as  fully  demonstrated.  Next  he  considered 
some  of  the  factors  that  determine  the 
special  characteristics  of  primitive  color 
language,  giving  some  instances,  from 
widely  separated  parts  of  the  world,  in 
which  names  of  colors  seemed  to  be  derived 
from  the  same  natural  objects. 

None  of  the  Torres  Straits  natives  were 
superior  in  acuteness  of  hearing  to  one  mem- 
ber of  the  expedition,  while  the  majority 
were  inferior.  No  great  weight,  however, 
could  be  attached  to  the  observations,  be- 
cause all  the  men  were  divers — an  occupa- 
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tion  that  certainly  damaged  the  ears  to  some 
extent.  To  investigate  their  range  of  hear- 
ing a  (Walton's  whistle  was  used,  and  it  was 
found  that  they  could  hear  very  high  notes. 

Their  sense  of  smell  was  tested  by  means 
of  a  series  of  tubes  containing  solutions,  of 
varying  strength,  of  odorous  substances  like 
valerian  and  camphor,  and  the  results,  while 
not  altogether  satisfactory,  tended  to  show 
they  had  no  marked  superiority  in  this 
respect  over  the  members  of  the  expedition. 

With  regard  to  taste  it  was  very  difficult 
to  get  information,  as  the  natives,  naturally 
enough,  did  not  like  strange  objects  being 
put  into  their  mouths.  One  fact,  however 9 
was  noticed,  which  was  interesting  when  it  is 
remembered  that  sweet  and  bitter  are  prob- 
ably our  most  definite  taste  sensations,  and 
that  was  the  complete  absence  of  any  word 
for  bitter.  For  the  sense  of  temperature  the 
data  were  very  scanty,  but  it  was  found  that 
the  natives  had  points  on  their  skin  specially 
sensitive  to  cold  exactly  as  is  the  case  with 
Europeans.  As  to  touch,  when  tested  to  see 
how  close  the  points  of  a  pair  of  compasses 
must  be  put  on  the  skin  before  they  ceased  to 
be  felt  as  two,  their  sensitiveness  was  in  gen- 
eral better  than  that  of  the  members  of  the 
expedition.  There  is  a  consensus  of  opinion 
that  savages  are  less  sensitive  to  pain  than 
Europeans,  but  there  is  always  the  doubt 
whether  they  are  really  able  to  bear  pain 
with  fortitude.  However,  the  conclusion 
that  the  Murray  Islanders  were  distinctly 
less  sentitive  than  the  European  in  the  ex- 
pedition was  supported  not  only  by  their 
subjective  statements,  but  also  by  objective 
tests  depending  on  the  condition  of  the 
skin  pressure. 

In  the  discrimination  of  weight  it  was 
curious  that  these  natives  who  had  no  ab- 
stract idea  of  weight,  and  no  word  to  ex- 
press it,  and  who,  moreover,  could  have 
had  no  practice,  were  more  accurate  than  a 
practiced  European. 

Finally   Dr.  Rivers,   while  commenting 


on  the  defective  knowledge  of  some  of  the 
senses  he  had  treated,  and  on  the  absence 
of  comparative  cloto,  concluded  that,  in  gen- 
eral, the  sense  organs  of  the  savage  were 
not  markedly  superior  to  those  of  the  nor- 
mal or  average  European,  and  that  the  re- 
corded instances  of  apparent  extraordinary 
acuteness  were  to  be  explained  by  his  habits 
of  observation  and  specialized  knowledge. 


OLIVER  PAY80N  HUBBARD* 

Oliver  Payson  Hubbard  was  bom  in 
Pomfret,  Conn.,  March  31,  1809,  and  died 
in  New  York,  March  9, 1900.  After  gradu- 
ating at  Yale  College  in  1828,  he  remained 
in  that  institution  as  assistant  to  Profeesor 
Silliman  until  he  began  his  study  of  medi- 
cine, which  he  completed  in  1837,  when  he 
received  the  degree  of  M.D.  from  the  South 
Carolina  Medical  College,  at  Charleston. 

Prior  to  his  graduation  in  medicine,  he 
was  made  professor  of  chemistry,  pharmacy, 
geology  and  mineralogy  in  Dartmouth  Col- 
lege. In  1871  the  chair  was  restricted  to 
chemistry  and  pharmacy,  and  no  longer  re- 
quired his  full  time,  so  that  he  was  able 
soon  afterwards  to  make  New  York  his 
home  during  much  of  the  year.  In  1883 
he  felt  that  he  had  already  passed  the  age 
when  one  should  retire  from  a  professor- 
ship, and  resigned  his  position,  becoming 
professor  emeritus.  Thereafter  he  remained 
in  New  York  City. 

His  youthful  love  of  science  led  him  to 
Yale,  that  he  might  study  under  Professor 
Silliman,  then  the  prominent  teacher  of 
science  in  our  country.  His  first  publica- 
«tion,  entitled  '  Geological  and  Mineralog- 
ical  Notices,'  having  reference  to  localities 
in  northern  New  York,  appeared  in  the 
American  Journal  of  Science  in  1837,  and  was 
followed  in  1838  by  a  somewhat  more  elab- 
orate article  upon  the  White  Mountains. 

*  Read  before  the  meeting  of  the  Section  of  Geology 
and  Mineralogy  of  the  New  York  Academy  of  Sci- 
ences on  April  16,  1900. 
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He  attended  the  1841  meeting  of  the  Asso- 
ciation of  American  Geologists  and  Natur- 
alists and  read  a  paper  of  capital  impor- 
tance npon  the  slates  of  Waterville,  Maine, 
in  which  he  discussed  the  markings  upon 
the  slates  and  indicated  their  organic  origin, 
which  he  regarded  a«  proving  their  great 
age.  He  was  present  also  at  the  third 
meeting  and  took  a  prominent  part  in  the 
discussion  of  the  '  drift '  so  that  he  was  ap- 
pointed member  of  the  committee  to  pre- 
pare a  report  upon  that  subject  for  the  next 
meeting.  He  was  elected  secretary  of  the 
Association  for  1843  and,  with  Benjamin 
Silliman,  Jr.,  served  in  the  same  office  for 
1844.  His  duties  at  Dartmouth  were  ex- 
acting, so  that  for  many  years  he  published 
few  extended  papers,  but  he  made  many 
brief  communications  to  societies,  all  of 
which  were  characterized  by  keen  discrimi- 
nation and  many  of  them  were  important 
contributions. 

Doctor  Hubbard  joined  this  Academy  in 
1874  and  at  once  became  so  active  that 
when  Mr.  Browne,  who  had  been  Record- 
ing Secretary  from  1839,  resigned  in  1875, 
Professor  Hubbard  was  chosen  as  his  suc- 
cessor. He  retained  this  office  until  1885, 
when  he  became  Vice-President.  At  the 
death  of  Doctor  Newberry  in  1892,  he  was 
made  President,  but  he  served  for  only  one 
term,  declining  re-election  because  of  his 
advanced  years*  From  1874  until  1893  he 
rarely  failed  to  attend  the  meetiugs,  when 
in  the  city,  and  he  always  presented  some- 
thing of  interest  bearing  upon  matters  under 
consideration.  His  manner  was  courteous 
to  the  last  degree  and  he  understood  well 
how  to  discuss  without  disputing. 

Professor  Hubbard's  individuality  was 
very  decided  ;  though  so  gentle  and  con- 
siderate in  his  manner,  he  always  held  posi- 
tive opinions  and,  when  necessary,  did  not 
hesitate  to  express  them.  His  shrewd  com- 
mon sense  made  him  a  good  counsel  and 
his  advice  was  sought  in  many  directions. 


He  was  a  member  of  the  New  Hampshire 
Legislature  in  1863-4,  but  one  year's  ex- 
perience in  that  kind  of  work  sufficed  and 
he  declined  to  be  a  candidate  for  re-elec- 
tion. His  quiet  humor  and  his  store  of 
reminiscences  made  him  a  delightful  com- 
panion. He  retained  his  mental  vigor  to 
the  last  and  only  two  months  ago  he  pub- 
lished an  article  correcting  errors  in  a  re- 
cently published  work.  When  ninety 
years  old,  he  attended  the  New  York  meet- 
ing of  the  Geological  Society  of  America 
and  remained  throughout  an  afbernoon 
listening  to  severely  abstract  papers,  with 
as  much  interest,  apparently,  as  though  he 
were  just  beginning  his  work. 

Professor  Hubbard  was  almost  the  last 
link  binding  our  time  with  that  of  the 
early  geologists.  Hall  and  Dana  died 
within  the  last  half  decade  and  there  re- 
main only  Boy6  and  Lesley  of  those  who 
attended  the  earlier  meetings  of  the  Asso- 
ciation of  American  Qeologists.  He  passed 
away  in  a  ripe  old  age,  his  life  full  of  good 
works  and  his  name  absolutely  unstained. 
This  Academy  owes  him  much,  and  here 
his  name  should  be  cherished. 

J.  J.  Stevenson. 

Alex.  A.  Julien. 


SCIENTIFIC  BOOKS, 

The  World  and  the  Individual.  GifTord  Lectures 
delivered  before  the  University  of  Aberdeen. 
First  Series ;  The  Four  Historical  Concep- 
tions of  Being.  By  Josiah  Royce,  Ph.D., 
Professor  of  the  History  of  Philosophy  in 
Harvard  University.  New  York,  The  Mac- 
millan  Company.  1900.  Crown  8vo.  Pp. 
xiv+588. 

The  purpose  of  the  GifiTord  Lectures  at  the 
four  Scottish  universities  is  now  understood 
pretty  well  even  in  foreign  countries.  The 
Deed  of  Gift  defines  it  as  the  *^  Promoting,  Ad- 
vancing, Teaching  and  Difihsing  the  study  of 
Natural  Theology,  in  the  widest  sense  of  that 
term";  and  directs  the  *  lecturers  to  treat  their 
subject  as  a  strictly  natural  science,   without 
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reference  to  or  reliance  upon  any  supposed 
special,  exceptional  or  so-called  miraculous  rev- 
elation. ' '  '  *  I  wish  it  considered  just  as  astron- 
omy or  chemistry  is,"  the  Founder  writes.  In 
these  circumstances,  readers  of  Science  might 
expect  to  find  many  matters  of  direct  interest 
in  the  lectures,  especially  when  they  recall  that 
courses  have  been  delivered  by  Sir  George 
Stokes,  Sir  Michael  Foster,  and  Professor 
William  James,  or  that  Helmholtz  and  Lord 
Kelvin  were  requested  to  accept  election.  It 
BO  happens,  however,  that  Natural  Theology 
has  been  more  and  more  transformed  from  the 
semblance  of  its  old  self  by  Metaphysic,  during 
the  nineteenth  century,  and  some  of  the  lec- 
turers, like  the  Master  of  Balliol  and  Professor 
Ward  of  Cambridge  University,  and  now  Pro- 
fessor Boyce,  attach  principal  importance  to 
this  aspect  of  the  inquiry.  Thus,  although  Mr. 
Boyce's  'Supplementary  Essay,'  on  the  One, 
the  Many,  and  the  Infinite,  cannot  but  attract 
mathematicians,  especially  such  as  are  con- 
cerned about  the  theory  of  numbers,  his  book 
does  not  appear,  otherwise,  to  contain  much 
matter  of  direct  moment  for  readers  of  this 
Journal.  I  say  '  appear'  advisedly ;  for  here, 
as  so  often,  appearances  happen  to  be  deceitful. 

Although  the  whole  of  Mr.  Boyce' s  work  is 
metaphysical,  and  sometimes  very  technically 
metaphysical,  there  are  but  two  of  the  ten  lec- 
tures (i  and  iv)  which  possess  little  direct  bear- 
ing upon  that  scientific  view  of  the  universe 
formulated  almost  entirely  since  the  time  of 
Laplace.  Further,  lectures  iii,  v,  vi,  vii,  viii 
and  ix  are  of  vital  importance  for  contemporary 
conclusions  regarding,  not  what  man  can  know, 
but  what  he  does  know — must  know  in  the  na- 
ture of  the  case.  The  titles  of  these  discourses 
are  as  follows  : — ^the  Independent  Beings — a 
Critical  Examination  of  Bealism  ;  the  Outcome 
of  Mysticism,  and  the  World  of  Modern  Critical 
Bationalism  ;  Validity  and  Experience  ;'  the  In- 
ternal and  External  Meaning  of  Ideas;  the 
Fourth  Conception  of  Being ;  Universality  and 
Unity. 

Everyone  knows  that  the  sciences,  not  ex- 
cepting psychology,  presuppose  a  dualistic  atti- 
tude towards  human  experience,  for  the  very 
simple  and  very  defensible  reason  that  this  best 
consorts  with  the  impartiality  necessary  to  ob- 


taining the  most  accurate  results.     So  long  as 
he  confines  himself  to  his  observations  and  ex- 
periments, no  scientific  man  doubts  that  there 
is  a  world  of  real  being  existing  on  its  own  ac- 
count in  entire  independence  of  thought  or 
its    processes.      Nevertheless,    and    curioosly 
enough,  he  also  never  doubts — ^for  here  lies 
the  whole  vitality  of  his  quest — ^that  he  can 
obtain  valid  knowledge  of  this  foreign  sphere. 
Further,    and    still    more    curiously,    he    is 
perfectly    willing  to    accept    the    conclusions 
of   others  as  valid  —  co-operation  being  one 
leading  note  of  contemporary  science.    In  a 
word,  paradox  though  it  be,  dualism  and  the 
negation  of  dualism  are  equally  presuppositions 
of  detailed  scientific  inquiry.    Hence  originates 
what  Mr.  Boyce  calls  realism,  the  dogma  critic- 
ally examined  and  conclusively  shown  to  be 
untenable  in   his  third  chapter.     But,   while 
this  dualistic  metaphysic — unconscious  albeit— 
could  remain  complacent  and,  but  for  Berkeley, 
comparatively    undisturbed,    throughout    the 
domination  of  what  has  been  aptly  called  the 
astronomical  (or  molar)  view  of  the  universe, 
more  modern  researches,  particularly  in  the 
field  of  physiology,  gave  it  the  lie  direct  and 
from  the  strictly  scientific  side.     Physiological 
physics  set  dualism  somersaulting.     As  Helm- 
holtz said :  ''I  hold  that  to  speak  of  our  ideas 
of  things  as  having  any  other  than  a  practical 
value  is  absolutely  meaningless.     They  can  be 
nothing  but  symbols,  natural  signs,  which  we 
learn  to  use  for  the  regulation  of  our  move- 
ments and  actions.     When  we  have  learned  to 
read  these  symbols  aright,  we  are  able  with 
their  aid  to  direct  our  actions  so  that  they  shaU 
have  the  desired  results  ;  that  is,  that  the  ex- 
pected new  sensation  shall  arise."   Or,  as  Hux- 
ley put  it,  even  more  pointedly  :  '^  All  that  we 
know  about  motion  is  that  it  is  a  name  for  cer- 
tain changes  in  the  relation  of  our  visual,  tac- 
tile and  muscular  sensations.  .  .  .  It  is  as  absurd 
to  suppose  that  muskiness  is  a  quality  inherent 
in  one  plant  as  it  would  be  to  imagine  that  pain 
is  a  quality  inherent  in  another,  because  we 
feel  pain  when  a  thorn    pricks  the  finger." 
Here  we  discover  the  root  of  that  Critical  Ra- 
tionalism, so  popular  with  scientific  men  daring 
the  past  generation,  and  now  subjected  to  such 
merciless  exposure  in  Mr.  Boyce' s  fifth  and 
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sixth  lectures.  The  other  lectures,  already 
noted  as  of  importance  to  scientific  readers, 
really  deal  with  the  metaphysical  conclusions 
which  modern  inquiry,  hroadly  viewed  as  a 
whole,  most  fully  warrants.  They  constitute  the 
first  attempt  in  the  United  States,  so  far  as  I 
know,  to  supply  a  reasoned  account  of  first 
principles  from  the  standpoint — ^the  only  rea- 
sonable, and  therefore  the  only  defensible  one 
as  I  think — that  human  experience  is  a  closed 
circle,  and  that  if  it  is  to  be  justified  at  all, 
justification  must  proceed  from  within  this 
circle. 

This  is  not  the  place  to  attempt  an  estimate 
of  Mr.  Royce's  contribution  to  *■  natural  theol- 
ogy '  (*•  *•>  philosophy  of  religion);  moreover, 
it  were  more  just  not  to  anticipate  his  second 
series  of  lectures,  in  which  he  promises  to  apply 
his  principles.  I  wish,  in  conclusion,  to  draw 
the  attention  of  mathematicians  to  the  impor* 
tance  of  the  Rupplementary  Essay.  Written  in 
reply  to  Mr.  P.  H.  Bradley's  conclusions,  in 
'  Appearance  and  Reality,'  it  is  necessarily  of  a 
most  technical  character.  But  its  suggestive- 
ness  will  repay  some  effort.  It  will  serve,  also, 
as  I  believe,  to  render  many  more  completely 
conscious  of  the  change  that  the  last  fifty  years 
have  wrought  upon  the  old  ideals  of  definite- 
ness  and  accuracy.  These,  indispensable  de- 
siderata as  they  are,  possess  certain  limitations. 
Perception  of  these  limitations  has  led. some  to 
reconsider  conceptions  once  deemed  funda- 
mental without  question.  No  doubt,  as  Mr.  C. 
S.  Peirce  seems  to  indicate  (Science,  No.  272, 
pp.  430  fir.),  Mr.  Boyce  may  be  mistaken  re- 
garding some  matters  that  lie  specially  within 
the  purview  of  the  mathematical  expert.  But, 
all  the  same,  so  far  as  I  am  capable  of  judging, 
no  one  can  fail  to  be  stimulated  by  his  discus- 
sion, not  merely  of  Bradley,  but  also  of  Cantor 
and  Dedekind.  If  he  were  to  have  formulated 
no  more  than  a  forcible  illustration  of  the  inti- 
mate connection  between  mathematical  and 
metaphysical  problems,  he  would  have  earned 
our  warm  congratulations. 

It  need  hardly  be  added  that  the  book  is  one 
with  which  all  workers  in  Professor  Royce's 
own  field  will  have  to  reckon. 

R.  M.  Wenley. 
University  op  Michigan. 


A  Preliminary  Report  on  the  Geology  of  Louis' 

tana.    By  Gilbert   D.  Harris  and  A.  C. 

Veatch.     Baton   Rouge.     1900.     8vo.     Pp. 

354.     PI.  62. 

This  report  on  the  geology  of  Louisiana  is  the 
first  annual  report  of  Professor  Harris  and  one 
of  a  series  of  annual  State  reports  bearing  oh 
agriculture,  geology,  and  the  development  of 
the  State,  which  are  issued  under  the  auspices 
of  the  State  Board  of  Agriculture,  and  distrib- 
uted free  on  application.  It  covers  the  opera- 
tions for  the  season  of  1899,  and  in  printiug, 
illustration,  etc.,  is  very  well  gotten  up,  though, 
as  in  many  State  reports,  there  are  rather  more 
than  a  fair  share  of  typographical  errors.  There 
is  an  excellent  index  which  is  a  boon  to  be 
thankful  for,  though,  curiously  enough,  there 
is  nowhere  any  date  of  publication. 

The  contents  are  divided  into  three  sections 
(I)  an  historical  synopsis  of  previous  geological 
work  done  in  the  State ;  (II)  general  geology ; 
and  (III)  special  reports  by  various  authors,  in 
this  case  includiugthe  geology  of  the  salt  mines 
of  the  Five  Islands,  reports  on  clays,  on  fossil 
plants  and  invertebrates  and  a  popular  article 
on  fungi  injurious  to  standing  timber. 

From  the  well-known  energy  and  acquire- 
ments of  the  geologist  in  charge,  ably  assisted 
by  Mr.  Veatch,  one  naturally  expects  the  clear- 
ing up  of  problems  which  have  long  puzzled 
geologists,  with  other  positive  additions  to 
geological  knowledge.  And,  since  Professor 
Harris  is  a  paleontologist  and  stratigrapher, 
we  do  not  expect  to  see  complicated  questions 
settled  ofi^-hand  on  the  physiographic  aspect  of 
a  few  gravel  banks.  Nor  are  these  anticipations 
disappointed. 

Earlier  workers,  especially  Hilgard,  have  in- 
sisted on  the  presence  of  cretaceous  rocks  in 
Louisiana,  but  their  distribution  has  been  more 
or  less  uncertain  and  in  the  absence  of  skilled 
paleontological  assistance  Lower  Eocene  fos- 
sils have  been  sometimes  taken  for  Cretaceous 
remains,  etc.  One  important  result  of  the  cur- 
rent work  has  been  the  establishment  of  the  fact 
that  the  upper  Cretaceous  (Ripley)  under  its 
blanket  of  Tertiary  strata,  extends,  with  a 
general  parallelism  to  the  old  Eocene  shore  line, 
in  many  folds  in  a  NE-SW  direction.  A  fairly 
good  list  of  Cretaceous  fossils  has  been  secured. 
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though,  as  in  the  other  strata  of  the  State,  the 
preservation  of  the  fossils  leaves  much  to  be  de- 
sired. It  is  to  be  regretted  that  the  absurd  pale 
yellows  allotted  by  international  agreement  to 
the  Tertiary,  make  it  almost  impossible  to  pre- 
pare an  intelligible  map  of  a  Tertiary  region  in 
oolor.  We  should  advise  Professor  Harris  in 
future  to  use  plain  black  and  white  symbols  for 
this  purpose. 

The  work  on  the  Tertiary  accomplished  by 
this  survey  is  most  important,  and  would  have 
been  impossible  for  any  one  less  versed  in  the 
lower  Eocene  paleontology  than  Professor 
Harris.  He  demonstrates  the  presence  of  the 
Midway  horizon  in  Louisiana,  for  the  first  time, 
in  two  localities  and  further  search  will  doubt- 
less reveal  others. 

The  Chickasawan  (Mansfield  of  Hilgard's- 
earlier  work  and  one  of  the  multitudinous 
'  Lignitics '  of  authors)  is  now  found  to  cover 
a  large  area  in  Louisiana.  Parts  of  it,  through 
absence  of  expert  paleontological  knowledge, 
have  been  referred  to  the  Vicksburg,  Jackson, 
Claiborne  and  other  subdivisions  of  the  Eocene, 
in  earlier  work.  Now  we  have  its  boundaries 
approximately  defined  and  a  well  illustrated 
faunal  list  of  species  provided.  In  future  work 
we  trust  Professor  Harris  will  discard  entirely 
the  obsolete  and  misleading  name  of  Lignitic 
and  adopt  the  geographical  term  for  this  stage 
which  is  accepted  by  the  majority  of  geologists 
interested  in  this  horizon. 

Jacksonian  strata  extend,  as  the  author 
shows,  from  the  Oachita  river  to  the  Texas 
boundary,  while  the  Oligocene  beds  of  the 
Vicksburg  horizon  are  confined  to  the  region 
between  the  Oachita  and  Bed  rivers. 

Considering  the  small  appropriation  available 
for  the  work,  the  State  of  Louisiana  is  to  be 
congratulated  on  the  amount  and  quality  of 
that  which  has  been  accomplished.  It  is  to  be 
hoped  that  Professor  Harris  may  be  able  to  con- 
tinue his  labors,  and  that  the  perplexities  pre- 
sented by  the  Pleistocene  deposits  of  the  State 
may  yield  to  persistent  study  in  the  future. 

W.  H.  Dall. 

The  Physiological  Bdle  of  Mineral  NutrienU.  By 
Dr.  Oscab  I^ew.  Bull.  18,  XJ.  S.  Dept.  of 
Agriculture.     1899. 


Dr.  Loew  discusses  the  actual  part  of  the 
various  mineral  substances  in  the  physiology  of 
the  vegetable  organism,  a  matter  of  prime  im- 
portance to  the  agricultural  experimenter,  as 
well  as  the  botanist.  Every  advance  in  this 
subject  has  been  won  by  the  most  arduous  labor, 
and  only  in  a  few  instances  may  the  conclusions 
reached  be  considered  as  final. 

The  treatment  of  such  an  unsettled  subject 
within  the  limits  of  a  bulletin  must  result  in 
many  omissions  in  order  to  bring  points  of  the 
greatest  interest  prominently  to  the  attention. 
By  reason  of  such  necessity  one  does  not  find  the 
names  of  Wieglieb,  Marcgraf,  Senebier,  or  Bous- 
singault  in  the  historical  resum^  of  the  subject, 
which  otherwise  traces  the  course  of  investiga- 
tion on  the  subject  somewhat  clearly. 

Phosphoric  acid  is  necessary  for  the  formation 
of  the  essential  constituents  of  the  nucleus  and 
plastids,  inclusive  of  the  chloroplasts  and  chlor- 
ophyll ;  secondary  potassium  phosphates  are 
found  in  combination  with  certain  proteins; 
iron  takes  part  in  the  formation  of  chlorophyll 
although  it  does  not  enter  into  the  composition 
of  the  molecule  of  this  substance,  and  is  not  to 
be  considered  of  more  importance  in  this  con- 
nection than  many  other  substances.  Attempts 
to  replace  iron  with  manganese  have  met  failure 
BO  far.  Chorides  are  necessary  for  but  few  spe- 
cies ;  they  are  taken  up  in  quantity  by  aquatics 
and  other  plants  however. 

The  presence  of  potassium  salts  seems  neces- 
sary for  the  synthesis  and  translocation  of  car- 
bohydrates and  proteins.  This  element  may  be 
replaced  by  rubidium  or  caesium  in  certain 
fungi. 

The  relation  of  calcium  salts  to  the  translo- 
cation of  carbohydrates  is  not  clearly  defined, 
but  this  substance  is  abundant  m  all  i>art8  of 
the  bodies  of  the  higher  forms  of  plants.  It 
is  notable  that  many  of  the  simpler  organ- 
isms may  exist  and  attain  full  development 
without  this  element,  and  Dr.  Loew  advances 
the  theory  that  the  development  of  the  higher 
plants  both  in  form  and  differentiation  of  func- 
tion becomes  possible  only  when  the  capacity  to 
assimilate  calcium  and  use  the  resulting  cal- 
cium proteid  compounds  is  acquired  ;  a  theoiy 
which  is  based  chiefly  on  coincidence. 

Magnesium  is  found  in   nuclear  substanoes 
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and  is  abundant  in  embryonic  tissues  ;  its  exact 
r61e  cannot  be  defined.  The  relation  of  the 
element  sodium  to  the  organism  is  most  proble- 
matical ;  it  may  exert  a  stimulating  efibct  upon 
protoplasm,  or  its  presence  in  the  substratum 
may  facilitate  beneficial  chemical  changes.  It 
does  not  enter  into  the  composition  of  the  plant 
in  appreciable  quantity  however.  The  bulletin 
does  not  give  adequate  treatment  to  the  pure 
mechanical  functions  of  salts  in  the  maintenance 
of  turgidity,  and  it  might  have  gained  in  value 
to  the  agricultural  experimenter  by  the  deline- 
ation of  lines  of  practical  investigation  to  be 
followed.  It  is  highly  controversial  in  parts 
and  one  is  impressed  with  the  very  great  differ- 
ences of  conclusions  which  may  be  reached  from 
a  consideration  of  the  same  facts  by  a  compari- 
son with  the  sections  of  Pfeffer's  Plant  Physi- 
ology or  any  other  publication  treating  the 
same  subject.  ^  ^  MacDougal. 

Science  Sketches:  Chemistry  its  Evolution  and 
Achievements.  By  Ferdinand  G.  Wiech- 
MANN,  PhD.  New  York,  William  R.  Jenkins. 
1899.     Pp.  vii  +  176. 

The  study  of  the  evolution  of  chemical  scien.ce 
from  its  earliest  beginnings  possesses  a  fasci- 
nating interest.  The  author  of  this  little  book 
has  endeavored  so  to  present  the  subject  as  to 
make  it  useful  to  all  who  take  a  general  inter- 
est in  science.  In  matters  which  pertain  to  the 
development  of  chemistry  before  the  nineteenth 
century  the  treatment  is  satisfactory.  For  the 
present  century  the  book  does  not  altogether 
succeed  in  tracing  the  evolution  of  the  science. 
It  seems  rather  to  give  a  series  of  more  or  less 
isolated  facts  about  the  growth  of  chemical 
knowledge  than  to  give  a  clear  picture  of  the  de- 
velopment of  the  science.  Perhaps  this  should 
not  be  too  severely  criticised,  for  it  is  immensely 
difficult  to  give  such  a  picture  for  the  period  in 
question. 

If  the  theory  that  diamonds  are  extra-terres- 
trial in  origin  has  actually  been  proposed  by  any 
one  as  suggested  on  p.  117,  it  must  have  arisen 
from  a  curious  confusion  as  to  Moissan's  thought 
in  the  matter.  Moissan  says  that  in  discover- 
ing the  diamonds  in  the  meteorites  he  has 
'caught  nature  in  the  act,'  meaning,  not  that 
the  diamonds  were  in  the  meteorites  as  they 


flew  through  space,  but  that  they  were  formed 
during  the  passage  of  the  meteorite  through  the 
air  and  its  subsequent  cooling.  This  thought 
seems  to  have  guided  Moissan  in  his  successful 
production  of  diamonds. 

In  the  discussion  of  liquid  air  the  failure  to 
mention  the  pioneers  Cailletet  and  Pictet  is  re- 
markable. Some  reference  should  also  have 
been  made  to  the  Linde  machines  by  which 
liquid  air  is  now  produced  in  quantity  on  es- 
sentially the  same  principle  as  that  used  by 

^"P^®^-  W.  A.  NOYES. 
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Sdentifle  Papers,  Peter  Guthrie  Tait.  Gam- 
bridge,  The  University  Press.  1900.  Vol.  II. 
Pp.  500. 

Railroad  Conaiructian,  Theory  and  Practice.  Walter 
LOEING  Webb.  New  York,  John  Wiley  &  Qona; 
London,  Chapman  &  Hull,  Ltd.  1900.  Pp.  x 
+  456. 

Introduction  to  Science.  Alexander  Hill.  Lon- 
don, J.  M.  Dent  Sc  Go.    Pp.  140. 


SCIENTIFIC  JODBNALS  AND  ARTICLES. 
The  April  number  (Vol.  I.,  No.  2)  of  tho 
Transactions  of  the  American  Mathematical  So- 
ciety contains  the  following  articles :  '  On  the 
metric  geometry  of  the  plane  n-line,'  by  F. 
Morley;  *0n  relative  motion,'  by  Alexander 
S.  Chessin ;  '  Plane  cubics  and  irrational  cova- 
riant  cubics,'  by  Henry  S.  White;  *A  purely 
geometric  representation  of  all  points  in  the 
projective  plane,'  by  Julian  Lowell  Coolidge ; 
'  The  decomposition  of  the  general  collineation 
of  space  into  three  skew  reflections,'  by  Edwin 
B.  Wilson  ;  *  A  new  method  of  determining  the 
differential  parameters  and  invariants  of  quad- 
ratic di  Seren  tial  qu  antics, '  by  Heinrich  Maschke ; 
*  On  the  extension  of  Delaunay's  method  in  the 
lunar  theory  to  the  general  problem  of  plane- 
tary motion,'  by  G.  W.  Hill  j  *  On  the  types  of 
linear  partial  differential  equations  of  the  second 
order  in  three  independent  variables  which  are 
unaltered  by  the  transformations  of  a  continuous 
group,'  by  J.  E.  Campbell. 

The  May  number  of  the  Bulletin  of  the  Amer- 
ican Mathematical  Society  contains  the  follow- 
ing articles  :  '  On  the  geometry  of  the  circle,' 
by  Dr.  Virgil  Snyder ;    '  Isomorphism  betweeiL 
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certain  systems  of  simple  linear  groups,'  by  Pro- 
fessor L.  E.  Dickson  ;  '  The  Hessian  of  the  cubic 
surface,'  by  Dr.  J.  I.  Hutchinson  ;  *  Note  on  the 
group  of  isomorphisms,'  by  Dr.  G.  A.  Miller;  a 
review  by  Professor  F.  S.  Woods  of  two  memoirs 
by  Lobachevsky,  translated  from  the  Russian 
by  Engel ;  a  review  by  Professor  James  Pier- 
pont  of  Yogt's  Le9ons  sur  la  resolution  alg6- 
brique  des  equations ;  a  review  by  Professor 
L.  E.  Dickson  of  Young  and  Linebarger's  Ele- 
ments of  the  DifiTerential  and  Integral  Calculus ; 
a  review  by  Mr.  J.  K.  Whittemore,  of  Pascal's 
Calculus  of  Yariations;  'Notes';  and  'New 
Publications.' 

The  Botanical  Gazette  for  April  contains  a 
new  study  of  Isoetes  by  Dr.  R.  Wilson  Smith,  of 
the  Hull  Botanical  Laboratory.  It  is  concerned 
with  the  structure  and  development  of  the 
sporophylls  and  sporangia,  and  is  illustrated  by 
eight  plates.  The  paper  is  a  valuable  contribu- 
tion to  our  knowledge  of  the  structure  and  re- 
lationships of  a  much  vexed  group.  Dr.  Bo- 
land  Thaxter  publishes  concerning  the  structure 
and  reproduction  of  Compeopogon^  a  peculiar 
group  of  filamentous  blue-green  algse,  andillus- 
trated  by  a  single  plate.  Dr.  J.  C.  Arthur  pub- 
lishes the  results  of  cultures  of  Uredinese  in 
1899,  giving  eleven  species  whose  aecidial  and 
teleutosporic  forms  have  been  definitely  con- 
nected. C.  Sauvageau  writes  concerning  the 
origin  of  the  thallus,  alternation  of  generations, 
and  the  phylogeny  of  Cutleria,  The  number 
also  contains  the  usual  installment  of  book  re- 
views, notes  for  students,  and  items  of  botan- 
ical news. 

The  News  Bulletin,  Number  4,  of  the  New 
York  Zoological  Society,  contains  several  fine 
pictures  of  animals  now  in  the  Society's  park, 
as  well  as  two  showing  methods  of  installa- 
tion. The  most  striking  of  these  is  the  Alli- 
gator Pool  in  the  reptile  house  which  with  its 
background  of  palms  has  a  pleasing  sugges- 
tion of  the  tropics  about  it ;  the  pool  proper  is 
35  feet  long,  9  feet  wide  and  4  feet  deep,  giv- 
ing ample  space  for  its  occupants.  It  is  noted 
that  the  largest  alligator  has  added  four  inches 
to  the  length  of  twelve  feet  and  one  inch  which 
it  possessed  when  brought  from  Indian  River 
in  July,  1899.     This  seems  rather  a  rapid  rate 


of  growth  for  so  large  an  alligator.  The  water 
birds  are  reported  to  be  passing  successfully 
through  their  spring  moult  and  we  look  to  the 
park  for  some  tangible  evidence  for  or  against 
the  vexed  question  of  color  change  in  feathers 
without  moult.  In  the  bird  house  the  experi- 
ment has  been  tried  of  decorating  the  walls 
which  form  the  backs  of  the  cases  with  land- 
scapes and  this  has  been  done  so  suooeasfnlly 
by  Mr.  Robert  Blum  that  the  cranes  have  sev- 
eral times  tried  to  walk  through  the  wall.  A 
call  is  made  for  new  members  as  funds  are 
needed  for  various  improvements  and  for  im- 
mediate expenses,  and  it  is  to  be  hoped  that  the 
admirable  showing  already  made  may  cause  this 
call  to  be  listened  to. 

The  leading  article  in  The  American  Natural- 
ist for  April  is  by  Gteorge  James  Peirce,  on  '  The 
Relation  of  Fungus  and. Alga  in  Lichens,'  and 
the  author  considers  that  the  association  is  one 
of  parasitism  of  the  former  upon  the  latter. 
Howard  Crawley  describes  '  A  Flagellated  He- 
liozoan,'  which  he  considers  a  form  of  Vampy- 
rella  lateritia,  and  H.  S.  Jennings  presents  a 
paper  on  '  Reactions  of  Infusoria  to  Chemicals : 
a  Criticism '  of  a  paper  by  W.  E.  Garrey.  L. 
B.  Walton  discusses  *  The  Basal  Segments  of 
the  Hexapod  Leg,'  attempting  to  homologize 
and  account  for  the  origin  of  these  parts,  and 
R.  W.  Shufeldt  has  some  '  Notes  on  the  Psy- 
chology of  Fishes.'  Frank  C.  Baker  describes 
'  A  New  Museum  Tablet '  of  binders'  board, 
edged  with  black  and  faced  with  manilla  paper, 
and  T.  D.  A.  Cockerell  treats  at  some  length 
the  question  of  'The  Lower  and  Middle  So- 
noran  Zones  in  Arizona  and  New  Mexico,'  in 
which  he  shows  that  in  the  arid  west  the  infla- 
ence  of  fluctuations  of  temperature  is  much 
greater  upon  cultivated  than  upon  wild  plants, 
these  latter  having  become  adapted  to  their  en- 
vironment. Under  *  Synopses  of  North  Amer- 
can  Invertebrates '  Harriet  Richardson  gives  a 
second  part  of  The  Isopoda.  The  reviews  are 
almost  entirely  confined  to  those  of  zoological 
literature. 

The  Plant  World  for  April  opens  with  a  paper 
by  Mary  G.  Fanning,  on  *  Some  Algse  in  Orna- 
mental Waters. '  Sadie  F.  Price  notes  *  Abnor- 
mal Leaves  and  Flowers,'  E.  W.  Berry  *  Abnor- 
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mal  Forms  of  Dogwood,'  Willard  N.  Clute  has 
a  fifth  article  on  '  The  Making  of  a  Herbarium,' 
and  Mrs.  Caroline  A.  Creevey  concludes  the 
series  devoted  to  *  Plant  Juices  and  their  Com- 
mercial Values'  with  a  brief  paper  on  dye  plants. 
0.  F.  Saunders  notices  '  The  Small  Mistletoe  in 
Pennsylvania,'  and  the  editor  comments  on  for- 
est preservation.  Charles  Louis  Pollard,  in  the 
supplement  presenting  the  *  Families  of  Flower- 
ing Plants,'  treats  of  the  order  Glumifiorse — ^the 
grasses  and  sedges. 


SOCIETIES  AND  ACADEMIES. 
BIOLOGICAL  SOCIETY  OF  WASHINGTON. 

The  82Sd  regular  meeting  was  held  on  Sat- 
urday, April  5th.  C.  H.  Townsend  spoke  of 
*  The  Flying  Foxes  of  the  South  Pacific  Islands  ' 
under  this  title  describing  the  fruit  bats, 
Pteropu8,  found  during  the  recent  voyage  of 
the  United  States  Fish  Commission  steamer  Al- 
batra8Sf  and  illustrating  his  remarks  with  lan- 
tern slides  and  specimens.  The  speaker  stated 
that  no  bate  were  found  in  Polynesia  to  the 
eastward  of  the  Tonga  and  Samoa  groups  al- 
though search  was  made  for  them. 

A  large  rookery  of  flying  foxes  on  the  island 
of  Tongatatu  was  visited  and  many  fine  photo- 
graphs were  taken  showing  the  bate  clinging  in 
large  numbers  to  the  tree-tops.  The  rookery 
is  located  in  a  small  native  settlement  near 
Nukalofa,  the  bate  about  8000  in  number,  oc* 
cupying  the  tops  of  14  large  trees  in  the  midst 
of  the  village.  The  rookery  is  carefully  pro- 
tected by  the  chief  of  the  village,  who  permitted 
the  naturalist  to  take  away  only  three  specimens. 
It  was  understood  that  they  had  been  guarded 
by  the  people  from  time  immemorial,  al- 
though the  animals  are  frugivorous  and  evi- 
dences of  their  depredations  on  the  island  fruite 
were  found  constantly. 

Mr.  Townsend  collected  many  flying  foxes 
at  Namuka  Island  (Tonga  group),  where  they 
were  found  scattered  in  the  forest.  They  were 
seen  in  the  Fiji  and  Samoan  islands  also  but  no 
specimens  were  secured. 

In  a  paper  entitled,  '  Acorns  as  Food,'  Mr. 
v.-  K.  Chesnut,  after  briefly  mentioning  the 
various  places  where  sweet  acorns  are,  or 
were,  used  for  human  food  along  the  Medi- 
terranean and  in  the  United  States  and  Mexico, 


gave  a  special  illustrated  account  of  the  inter- 
esting manufacturing  and  chemical  processes 
which  have  gradually  been  evolved  by  the 
Indians  of  Mendocino  County,  California,  to 
extract  the  tannin  and  the  bitter  principle  from 
the  bitter  acorns.  The  acorns  of  the  black  oak 
(Quercua  califomica),  chestnut  oak  {Q.densiflara), 
and  valley  white  oak  (Q,  lobata),  especially, 
constitute  an  important  and  almost  essential 
portion  of  the  food  of  these  Indians  during  the 
greater  part  of  the  year. 

Mr.  W.  A.  Orton  spoke  on  the  *  Sap-flow  of 
the  Maple '  in  spring,  giving  a  brief  description 
of  the  methods  of  making  maple  sugar  and  a 
report  of  some  of  the  investigations  made  at  the 
Vermont  Experiment  Station  under  the  direc- 
tion of  Professor  L.  R.  Jones.  Sap  pressure 
and  flow  in  the  sugar-maple  occurs  at  intervals 
from  October  to  May,  when  the  weather  con- 
ditions are  favorable,  but  is  most  active  for  a 
month  during  March  or  April.  To  produce  sap- 
flow  it  is  necessary  that  the  temperature  should 
rise  from  several  degrees  below  the  freezing- 
I>oint  to  some  degrees  above  it.  If  this  change 
be  at  all  sudden  there  will  be  developed  a  pres- 
sure within  the  tree  of  15-25  or  more  lbs.  per 
square  inch.  Charte  showing  the  relation  of  the 
temperatures  as  measured  by  a  self-recording 
thermometer,  to  the  sap-pressure  recorded  by 
a  self-recording  steam-pressure  gauge  attached 
to  a  maple  tree  were  exhibited,  and  it  was 
shown  that  in  general  there  was  a  very  close 
relation  between  sudden  rises  of  temperature 
and  of  sap-pressure,  there  being  pressure  on 
warm  days  followed  by  suction  at  night. 
Sap  flow  diminished  toward  the  top  of  the 
tree.  It  was  greatest  in  the  outer  part  of  the 
tree,  but  continued  longer  from  deeper  in  the 
wood.  It  was  concluded  that  the  cause  of  sap- 
flow  was  physical  rather  than  physiological,  be- 
ing due  to  the  expansion  of  confined  air  and 
water  in  the  vessels  of  the  wood,  brought  about 
by  a  sudden  rise  of  temperature.  There  is 
little  if  any  root- pressure  during  the  season  of 
sap- flow,  and  as  the  trees  are  dormant  the  old 
question  of  ascent  of  water  from  roote  to  leaves 
hardly  enters  into  the  problem.  The  direction 
of  sap-flow  was  studied  by  injecting  lithium 
into  the  tree  near  the  tap-hole  and  testing  the 
sap  with  a  spectroscope.     It  was  found  that 
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Sap  moves  freely  both  up  and  down  toward  the 
tap-hole  with  the  grain  of  the  wood,  but  very 
little  or  not  at  all  across  the  grain. 

Other  problems  mentioned  are  still  under  in- 
vestigation. F.  A.  Lucas. 

NEW    YOBK    ACADEMY    OF    SCIENCES. 
SECTION  OF  GEOLOGY  AND  MINERALOGY. 

The  meeting  on  April  16,  1900,  was  held  at 
12  West  31st  Street,  Dr.  A.  A.  Julien  presiding 
and  29  persons  present. 

Professor  Stevenson,  in  behalf  of  the  com- 
mittee appointed  to  prepare  a  minute  respect- 
ing the  late  Professor  Hubbard,  presented  an 
obituary  notice  which  is  published  on  page  742 
above. 

Dr.  B.  Ellsworth  Call  presented  *  Some  Pre- 
liminary Notes  on  Crystal  Growths  in  Mam- 
moth Cave.'  He  first  gave  a  brief  resum6  of 
the  geology  of  the  vicinity  of  Mammoth  Cave. 
The  strata  making  the  geologic  section  are 
nearly  horizontal  and  all  the  rocks  forming  the 
cavern  are  of  sub-carboniferous  age.  The  re- 
gion of  the  cavern  is  capped  with  sandstones 
of  the  Chester  Group  500  feet  thick,  beneath 
which  are  oolitic  and  other  limestones,  in  which 
the  cavern  is  excavated  to  a  thickness  of  over 
350  feet.  The  drainage  level  of  the  cavern  is 
determined  by  the  present  level  of  Green  River. 
Five  different  levels  have  existed  during  geo- 
logic time.  No  gypsiferous  strata  are  known  in 
the  region.  The  overlying  sandstone  is  usually 
quite  ferruginous ;  but  no  pyrite  occurs  in 
either  strata.  Secondary  crystallization  has 
occurred  in  many  of  the  stalactites  causing 
them  to  simulate  the  fibrous  appearance  some- 
times assumed  by  aragonite.  The  stalactites  of 
recent  origin  almost  all  have  a  downward-pro- 
jecting tree  root  as  their  origin  of  fixation,  or 
are  beneath  sink-holes.  The  chief  objects  of 
mineralogical  interest  are  the  gypsum  crystals 
which  cover  the  sides  and  ceilings  of  certain 
avenues  in  the  cavern,  in  the  upper  of  the  five 
levels  only,  and  not  in  any  levels  now  occupied 
by  streams.  These  crystals  are  sometimes 
curiously  and  remarkably  contorted  and  the 
terminations  of  the  crystal  masses  are  often 
recurved  in  a  direction  contrary  to  the  direc- 
tion of  gravitation.  Occasionally  the  gypsum 
assumes  a  botryoidal  form,  but  is  commonly 


found  as  needles  or  aggregated  in  loose  masses 
of  fibrous  crystals.  The  gypsum  crystals  occur 
only  along  cracks,  and  are  built  up  by  increase 
from  the  base,  while  the  calcium-carbonate 
stalactites  are  always  built  up  by  additions  to 
their  surface  or  terminations.  It  is  difficult  to 
account  for  the  large  amount  of  sulphur  needed 
by  assuming  its  origin  in  organic  bodi^,  snch 
as  plants  and  the  forests  which  are  now  of 
abundant  growth  in  the  region  and  have  been 
so  for  geologic  ages.  The  origin  of  the  carbon 
dioxide  necessary  for  the  great  work  of  solu- 
tion which  has  been  accomplished  is  likewise 
found  in  the  decaying  vegetation.  The  origin 
of  the  sulphuric  acid  required  to  produce  these 
enormous  quantities  of  gypsum  crystals,  which 
have  fallen  so  abundantly  as  to  fill  up  certain 
avenues,  is  still  problematic.  Only  one  other 
mineral  is  found,  flocculent  crystals  of  magne- 
sium sulphate,  pendant  from  the  ceiling  of  two 
or  three  small  rooms.  There  are  no  caldte  or 
quartz  crystals.  The  paper  was  illustrated  by 
lantern  slides  showing  the  peculiarities  of  the 
stalactite  and  gypsum  formatibns. 

Professor  Kemp,  in  discussion,  suggested  that 
the  small  percentage  of  sulphur  present  in  the 
limestones  themselves  might,  after  solution  of 
the  latter,  aggregieite  sufficient  sulphur  to  afford 
gypsum  along  the  crevices.  Doctor  Julien  and 
Professor  Stevenson  each  cited  cases  in  the 
Caribbean  and  Bermuda  Islands  where  the 
amount  of  vegetation  now  or  formerly  growing 
on  the  surface  was  insufficient  to  accomplish 
the  solution  required  for  the  great  caves  which 
exist  in  the  coral  limestones,  both  of  tertiary 
and  recent  growth  in  the  islands. 

A  paper  by  Doctor  E.  O.  Hovey,  on  the 
'Scenery  of  the  Harney  Park  District  in  the 
Black  Hills,  South  Dakota'  (illustrated  with 
lantern  slides),  was  read  by  Professor  Kemp, 
owing  to  the  former's  unavoidable  absence. 
After  a  brief  resum6  of  the  geology  of  the  Black 
Hills  district,  a  series  of  views  was  shown  illus- 
trative of  the  extraordinary  erosion  forms  of 
the  schists  and  pegmatites  of  the  Harney  Peak 
district.  The  photographs  also  showed  the  tin 
mines  of  the  Black  Hills,  in  which  spodumene 
crystals  of  large  size  have  recently  been  ob- 
tained as  a  valuable  source  of  Lithium,  as  a 
commercial  product.     One  spodumene  crystal 
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here  obtained  was  thirty  feet  long.    The  granite 
veins  have  also  been  described  by  Van  Hise. 

Discussion  followed  on  occurrences  of  extra- 
ordinarily large  crystals  of  other  minerals. 

Theodore  G.  White, 
Secretary  of  Section. 

THE  ACADEMY  OF  BGIBNCE  OF  ST.    LOUIS. 

At  the  meeting  of  the  Academy  of  Science 
of  St.  Louis,  on  the  evening  of  April  16th,  Mr. 
Herbert  F.  Roberts,  of  the  Henry  Shaw  School 
of  Botany,  addressed  the  Academy  on  'The 
Structure  and  Physiology  of  the  Cell  in  the 
Plant  Organism.'  The  history  and  develop- 
ment of  cytology  as  a  special  field  in  biology 
were  traced,  and  the  origin  of  the  various 
theories  of  cell  organization  was  indicated.  The 
development  of  various  theories  respecting  the 
ceutrosome  and  its  r6ie  in  cell  division  was 
discussed,  the  homologues  of  the  centrosome 
to  be  found  in  ciliated  cells  and  spermatozoa 
being  indicated.  After  a  review  of  the  proc- 
esses of  cell  division  and  their  attendant  phe- 
nomena, the  methods  of  study  of  mitoses  in 
plants  and  their  proper  illustration  were  con- 
sidered. A  great  need  exists  for  more  accurate 
processes  of  reproduction  than  is  afifbrded  by 
plates  made  from  camera  lucida  drawings.  The 
latter  are  always  more  or  less  diagrammatic, 
and  are  apt  to  be  modified  by  the  personal  bias 
of  the  investigator.  Unconsciously  the  per- 
sonal equation  enters  in.  This  is  seen  in  recent 
work  on  the  subject  of  the  existence  of  the  cen- 
trosome in  higher  plants.  The  difficulty  referred 
to  can  be  overcome  by  the  employment  of  pho- 
tomicrography. This  has  been  made  use  of  to 
a  limited  extent  by  zoologists  in  the  study  of  mi- 
toses, but  apparently  scarcely  at  all  by  botanists. 
The  speaker  showed  some  forty  prints  from 
photomicrographic  negatives  showing  mitoses  in 
rhizomes  of  Erythronium  albidum  and  in  micro- 
spore mother  cells,  and  microspores  in  Lilium 
phUadelphicum  and  Pinua  laricio  B.nd  megaspores 
in  Lilium  Canadenae,  The  possibility  which  pho- 
tomicrography affords,  of  giving  structural  de- 
tails with  relative  fidelity,  was  illustrated  by 
these  photographs  and  by  lantern  slides. 

Eight  persons  were  elected  active  members 
of  the  Academy.         William  Trelease, 

Recording  Secretary, 


AMERICAN  mathematical  SOCIETY. 

A  REGULAR  meeting  of  the  Society  was  held 
at  Columbia  University  on  Saturday,  April  28, 
1900.  As  has  grown  to  be  the  custom,  a  por- 
tion of  the  day  was  set  apart  for  a  joint  meet- 
ing with  the  American  Physical  Society,  at 
which  papers  noted  below  were  read  by  Profes- 
sors E.  W.  Brown  and  R.  S.  Woodward.  Presi- 
dent Woodward  occupied  the  chair,  yielding  it 
during  the  joint  session  to  Professor  Hallock,  of 
the  Physical  Society.  The  amendments  to  the 
constitution  outlined  in  the  report  of  the  Feb- 
ruary meeting  were  adopted.  The  following 
persons  were  admitted  to  membership  :  Profes-. 
sor  R.  D.  Ford,  St.  Lawrence  University,  Can- 
ton, N.  Y. ;  Dr.  L.  W.  Reid,  Princeton  Univer- 
sity, Princeton,  N.  J.  Eight  applications  for 
membership  were  received. 

The  following  papers  were  presented  at  this 
meeting : 

(1)  Dr.  Virgil  Snyder:  'On  some  invariant 
Borolls  in  oollineations  which  leave  a  group  of  five 
points  invariant.' 

(2)  Mr.  a.  S.  Gale  :  '  Note  on  four  theorems  of 
Chaales.' 

(3)  Professor  Charlotte  Akgas  Scott:  'A 
theorem  on  quadrilaterals  in  space.' 

(4)  Mr.  F.  H.  Loud  :  'Sundry  theorems  ooneem- 
ing  n  lines  in  a  plane.' 

(5)  Dr.  £.  J.  WiLCZYNSEi :  *  Transformation  of 
systems  of  linear  differential  equations. ' 

(6)  Professor  Florian  Cajori;  'Semi-conver- 
gent and  divergent  series  whose  product  is  absolutely 
convergent. ' 

(7)  Professor  E.  W.  Brown  :  *  A  possible  ex- 
planation of  the  eleven  year  period  of  sunspot  activity. ' 

(8)  Professor  R.  S.  Woodward:  'An  elemen- 
tary method  of  integrating  certain  linear  differential 
equations. ' 

(9)  Dr.  G.  a.  Miller:  'On  a  certain  claas  of 
abelian  groups. ' 

( 10)  Professor  H.  B.  Newson  :  '  On  singular 
transformation  and  continuous  groups.' 

(11)  Professor  E.  O.  LovETi:  '  Group  theory  and 
geometry  of  four  dimensions. ' 

(12)  Professor  E.  O.  Lovett:  'The  condition 
that  a  linear  total  differential  equation  be  integrable. ' 

(13)  Professor  C.  H.  Hinxon  :  'Observations  on 
the  principle  of  duality.' 

After  the  meeting  several  members  of  the 
Mathematical  and  the  Physical  Societies  dined 
and  passed  the  evening  agreeably  together. 
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The  summer  meeting  of  the  Society  will  be 
held  at  Columbia  UniverBity,  June  27th-30th  in 
connection  with  the  meeting  of  the  American 
Association.  F.  N.  Cole,  Secretary. 

Ck)LUMBIA  UNIVBRSITY. 

NEW  YORK  8BCTI0N   OF  THE  AMERICAN  CHEM- 
ICAL SOCIETY. 

The  regular  monthly  meeting  of  the  New 
York  Section  of  the  American  Chemical  Society 
was  held  on  Friday  evening,  April  6th,  at  the 
Chemists'  Club,  108  West  Fifty-fifth  street. 
Dr.  C.  F.  McKenna  presided,  and  the  following 
papers  were  read ; 

'  A  Method  of  Obtaining  Nucleic  Acid,'  by  Dr. 
P.  A.  Levene. 

*  Analysis  of  a  Saline  Deposit  from  Southern 
Nevada,'  by  Ralph  W.  Bailey. 

'  Notes  on  the  Ferrocyanide  Titration  of 
Zinc,'  by  Dr.  E.  H.  Miller  and  E.  J.  Hall. 

Special  announcement  was  made  of  an  extra 
meeting  to  be  held  on  May  2d,  for  the  exhibi- 
tion of  novel  forms  of  apparatus,  products,  etc., 
and  that  the  meeting  would  be  in  the  nature  of 
a  reception,  to  which  the  ladies  and  friends  of 
the  members  would  be  invited.  The  Section  on 
this  occasion  will  be  the  guest  of  the  Chemists' 
Club. 

An  invitation  to  attend  the  next  meeting  of 
the  New  York  Section  of  the  Society  of  Chem- 
ical Industry,  to  hear  a  paper  on  '  Petroleum 
and  its  Products,'  by  Dr.  C.  F.  Newberry, 
signed  by  Dr.  Parker,  was  then  read,  after 
which  the  meeting  adjourned. 

DuRAND  Woodman, 

Secretary. 

DISCUSSION  AND  CORRESPONDENCE. 

PHYSICAL  OBSERVATIONS    DURING    THE    TOTAL 

SOLAR  ECUPSE. 

To  THE  Editor  op  Science  :  While  the 
most  important  observations  during  the  total 
eclipse  of  the  sun  are,  of  course,  astronomical, 
some  simple  physical  observations  can  be  made 
with  little  or  no  apparatus  and  may  serve  to 
elucidate  two  obscure  atmospheric  phenomena, 
namely,  the  so-called  'shadow-bands'  and 
the  changes  in  the  direction  and  velocity  of 
the  wind. 

Professor  R.  W.  Wood,  in  Science  of  April 


27,  has  described  the  appearance  of  the  shadow- 
bands  and  has  given  instructions  for  observing 
them,  so  that,  although  I  myself  had  prepared 
a  circular  of  instructions  for  co-operating  ob- 
servers, yet,  in  consequence  of  the  fact  that  so 
able  a  physicist  as  Professor  Wood  will  study 
this  phenomenon,  I  shall  be  glad  to  send  him 
my  own  observations  and  any  that  I  may  re- 
ceive. It  may  be  interesting  here  to  state 
briefly  the  results  of  the  observations  made  and 
collected  by  Professor  Winslow  Upton,  Mr.  A  E. 
Douglass  and  myself  during  total  solar  eclipses. 
In  the  eclipse  of  August  19,  1887,  observed  in 
Bussia,  it  was  cloudy  and  no  shadow-bands 
were  seen,  but  in  the  eclipse  of  January  1, 1889, 
observed  in  California  with  a  clear  sky,  the 
bands  were  well  defined,  though  an  attempt  to 
photograph  them  failed.  They  were  more 
prominent  at  high  altitudes  than  at  low  levels, 
but  they  seem  to  have  no  connection  with  the 
position  of  the  stations  in  or  near  the  shadow- 
belt.  While  the  reports  of  the  various  obser- 
vers indicated  a  general  agreement  for  the  di- 
rection in  which  the  bands  la)r,  yet  there  was 
no  uniformity  in  the  direction  of  progression 
which  seemed  not  to  be  related  to  the  direction 
of  the  wind.  In  every  case  the  speed  of  the 
bands  was  much  less  than  that  of  the  shadow 
itself,  thus  disproving  the  theory  that  the  bands 
are  diffraction  fringes  in  the  shadow  of  the 
moon.  The  observations  are  discussed  by  Pro- 
fessor Upton  and  myself  in  Vol.  XXIX.,  No.  1, 
Annals  Astron.  Observatory  of  Harvard  GoUege. 
During  the  eclipse  of  April  16,  1893,  observed 
in  Chile  under  the  most  favorable  circumstiuices, 
the  shadow-bands  were  very  generally  seen  im- 
mediately after  totality.  They  lay  approxi- 
mately northwest  and  southeast,  and  moved 
mostly  towards  the  southwest  at  a  speed  vari- 
ously estimated  at  from  three  to  twenty  miles 
an  hour.  The  width  of  the  bands  appeared  to 
vary  from  one-eighth  of  an  inch  to  four  inches, 
and  their  distance  apart  from  one  to  ten  inches. 
A  significant  fact  was  that,  contrary  to  the  ob- 
servations in  the  previous  eclipse,  the  bands 
were  much  less  conspicuous  on  the  mountain 
summit,  occupied  by  the  writer,  than  near  sea- 
level,  where  they  were  also  coarser,  thus  indi- 
cating the  effect  of  increased  thickness  of  at- 
mosphere. 
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The  many  reports  which  were  collected  about 
the  'eclipse-wind,'  so-called  by  the  late  Mr. 
Ranyard  {Memoirs  Boy.  Astr.  SoCj  Vol.  XLI., 
Chap.  XXXy.),  show  that  some  change  in  the 
direction  and  velocity  of  the  wind  usually  oc- 
curs. Theoretically,  the  passage  of  the  moon's 
shadow,  by  suddenly  chilling  the  atmosphere, 
ought  to  increase  the  barometric  pressure  along 
its  path  and  so  cause  an  outflow  of  air  in  all 
directions.  Investigations  to  determine  the 
amount  of  this  change  of  pressure  were  made 
hy  Professor  Upton  and  the  writer  during  the 
eclipses  previously  mentioned  with  the  result 
that  the  changes  which  could  be  attributed  to 
the  eclipses  were  found  to  be  too  small  to  meas- 
ure directly,  even  with  most  sensitive  barom- 
eters. But  a  very  slight  gradient  suffices  to 
deflect  the  wind  or  to  alter  its  velocity  and  this 
efifect  was  detected  by  us  (see  Amer.  Meteorolog- 
ical  Journal,  Vol.  IV.,  and  Annals  Harvard  Ob- 
servatory, previously  cited).  At  a  station  tra- 
versed by  the  shadow  there  should  be  a  deflection 
of  the  wind  contrary  to  clock-hands  before 
totality  and  a  movement  in  the  opposite  direc- 
tion after  the  shadow  has  passed,  if  the  wind 
blows  from  the  northern  side  of  the  eclipse 
track,  or  vice  versa  if  the  wind  blows  from  the 
southern  side.  A  wind  having  the  same  general 
direction  as  the  shadow  should  be  accelerated 
when  the  shadow  advances  and  retarded  when 
it  recedes,  and  a  wind  blowing  into  the  advanc- 
ing shadow  should  be  diminished  before  this 
arrives  and  increased  afterwards.  During  to- 
tality a  lull  in  the  wind  might  be  expected, 
analogous  to  the  calm  experienced  in  the  center 
of  an  anti-cyclone. 

Although  some  of  these  effects  have  been 
perceived,  observations  in  various  parts  of  the 
shadow-belt  are  desired  in  order  to  confirm  or 
disprove  the  theory.  Therefore,  I  shall  be 
glad  to  receive  any  information  about  the 
changes  of  the  wind  near  the  surface  of  the 
ground  and  high  up  in  the  atmosphere  during 
the  coming  eclipse.  To  determine  the  direc- 
tion and  strength  of  the  surface- wind  a  light 
streamer,  or  pennant,  attached  to  a  freely  ex- 
posed pole,  may  be  observed  several  times  just 
before  and  just  after  totality,  while,  if  high 
clouds  are  visible,  a  single  observation  of  their 
drift  before  and  after   totality  will  give  the 


direction  of  the  upper  wind  with  sufficient 
accuracy.  A.  Lawrence  Rotch. 

Blue  Hill  Metboroloqical 

Obsebvatoby,  Hyde  Pabk,  Mass. 

THE  university  OF  CINCINNATI. 

To  the  Editor  of  Science  :  In  my  state- 
ment regarding  the  situation  at  the  University 
of  Cincinnati,  as  published  in   your  issue  of 

■ 

April  27th,  the  omission  of  four  words,  in  a 
short  paragraph  on  page  669,  results  in  an 
erroneous  statement. 

The  sentence  should  read:  '^ During  the 
greater  part  of  the  twenty- five  years  which 
have  elapsed  since  the  organization  of  the  uni- 
versity, the  institution  has  been  without  a  presi- 
dent." Thomas  French,  Jr. 

'OO  OR   1900. 

The  use  of  the  year  of  publication  in  its  fUU  or 
in  its  abbreviated  form  is  coming  into  very  gen- 
eral use  as  a  'catch  title'  in  bibliographic  lists  and 
citations.  The  abbreviated  form,  e,g,,  '97,  for 
1897,  cannot  be  used  for  more  than  one  century 
without  ambiguity.  There  are  two  possibilities 
concerning  the  usuage  of  the  abbreviation  '00 ; 
it  may  stand  for  either  1900  or  for  1800.  It  is 
desirable  that  usuage  should  be  uniform.  Since 
the  use  of  the  abbreviated  form  began  in  the 
present  century, — about  1880,  if  I  am  not  mis- 
taken,— ^the  omitted  figures  have  always  been 
18.  It  seems  to  me  that  that  is  reason  enough 
why  we  should  use  '00  always  to  mean  1800, 
not  1900,  even  though  the  current  year  belongs 
to  the  twentieth  century.  Thus  the  apostrophe 
would  without  exception  stand  for  the  same 
omitted  figures,  18.  E.  L.  Mare. 

Harvard  University, 
April  20,  1900. 


CURRENT  NOTES  ON  PHYSIOGRAPHY. 
THE  MEXICAN  BOUNDARY. 

The  '  Report  of  the  Boundary  Commission 
upon  the  survey  and  re-marking  of  the  bound- 
ary between  the  United  States  and  Mexico, 
west  of  the  RK>  Grande,  1891-1896 '  (Washing- 
ton, 1899)  includes  a  chapter  devoted  to  a  gen- 
eral description  of  the  country  adjacent  to  the 
international  boundary  line,  of  which  the  most 
notable  features,  in  addition  to  the  marked 
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aridity  of  the  climate  and  to  the  great  scarcity 
of  perennial  streams,  are  the  ''bare,  jagged 
mountains  rising  out  of  the  plains,  '  like  islands 
from  the  sea,'  the  abundance  of  the  evidences 
of  volcanic  action  in  times  geologically  recent, 
the  parallelism  of  the  mountain  ranges  with 
one  another  and  with  the  Pacific  coast,  the 
general  absence  of  trees,  the  preponderance  of 
evergreen  vegetation,  with  its  dull,  leaden- 
green  hue,  the  prevalance  of  thorns  in  nearly 
all  vegetation,  the  general  absence  of  fragrance 
in  flowers,  *  *  *  and  the  abundance  and  large 
size  of  the  cactus."  The  trail  across  the  Yuma 
desert  passes  numerous  graves  or  monuments 
to  travelers  who  lost  their  lives  from  thirst. 
Besides  the  volume  of  text,  with  49  plates, 
there  is  an  atlas  containing  an  index  map,  19  de- 
tailed maps  on  scale  of  1  :  60,000  with  sketched 
contours,  and  five  plates  of  profiles,  and  an  al- 
bum of  258  excellent  plates  reproduced  from 
photographs  of  the  boundary  monuments,  and 
showing,  incidentally,  an  unequalled  series  of 
landscapes  of  that  desert  region. 

QLACIATION  OF  SIERRA  COSTA,   CALIFORNIA. 

The  '  Ancient  Alpine  glaciers  of  the  Sierra 
Costa  mountains  in  [northwest]  California,'  are 
described  by  O.  H.  Hershey  {Joum,  OeoLj  vii, 
1900,  42-77).  The  peaks  reach  7000  to  9000 
feet.  Non-glaciated  valleys  are  Y-shaped, 
hardly  wider  at  the  bottom  than  their  streams, 
and  with  ragged  spurs  projecting  from  their 
sides.  Where  the  walls  are  of  serpentine,  land 
slips  have  occurred,  forming  hummocky,  mor- 
aine-like masses  in  the  valley  bottom.  If  fol- 
lowed up  to  their  glaciated  stretches,  they  be- 
come open' U-shaped,  with  smooth  slopes,  free 
from  lateral  ravines  and  spurs.  Above  the 
smoothed  glacial  channels,  the  mountain  slopes 
are  still  ragged,  deeply  scored  with  ravines. 
Lateral  moraines  are  well  developed ;  terminal 
moraines  are  less  distinct.  The  heads  of  the 
main  and  branch  glaciated  valleys  are  cliff- 
walled  corries,  often  holding  small  rock-basin 
lakes.  Meadows  of  bog  and  grass  occupy  por- 
tions of  the  upper  valley  floors,  as  if  replacing 
shallow  lakes.  Further  down,  the  trunk  val- 
ley floors  are  often  broken  by  precipitous  steps 
from  one  to  five  hundred  feet  high. 

A  curious  case  of  stream  diversion  by  glacial 


action  is  described .  The  upper  part  of  the  valley 
of  Coffee  creek  (descending  northeastward)  had 
in  preglacial  time  a  higher  floor  than  the  nei^- 
boring  upper  part  of  the  next  valley  on  the 
west,  that  of  South  fork  of  Salmon  river  (de- 
scending northward),  the  two  being  separated 
by  a  low  dividing  ridge.  The  glacier  of  Coffee 
creek  obstructed  its  own  valley  by  a  moraine 
several  hundred  feet  thick,  and  at  the  same 
time  ran  over  a  sag  in  the  low  lateral  divide 
and  descended  westward  into  the  adjacent 
deeper  valley,  wearing  down  a  gorge  through 
the  sag.  Hence  the  present  head  of  the  South 
fork  of  Salmon  river  rises  in  the  head  of  the 
former  Coffee  creek  valley,  follows  it  for  five 
miles  to  the  valley-floor  moraine,  within  a  few 
hundred  yards  of  the  present  head  of  Coffee 
creek,  then  turns  west  through  a  narrow  and 
rapidly  descending  cleft  and  thus  deserts  the 
Trinity  for  the  Klamath  river  system. 

THE  TROUGH  OF  LAKE  NYAS8A. 

The  suggestion  made  by  Thomson  in  1882 
that  Lake  Nyassa  in  southeast  Africa  lies  in  a 
down-vaulted  trough  or  GHraben  is  confirmed  by 
Bernhardt  {Verhandl.  Oesellseh.  f.  Erdk.,  Berlin, 
xxvi,  1899,  487-462).  The  lake  surface  is  500 
meters  above  sea-level ;  its  bottom  sinks  several 
hundred  meters  below  sea  level.  On  either 
side  are  highlands  from  1000  to  2000  meters  in 
altitude.  Fault  breccias  occur  along  the  border 
of  the  trough.  The  highlands  on  the  northeast 
where  traversed  by  Bernhardt,  consist  in  part 
of  gneiss  and  granite.  At  a  moderate  distance 
back  from  the  rapid  descent  to  the  lake,  the 
highland  surface  presents  gentle  undulations 
with  broad  and  shallow  valleys  of  gentle  fall, 
while  the  border  of  the  highland  for  10  or  15 
kil.  back  from  the  trough  is  trenched  by  tor- 
rential streams  in  deep  valleys  of  rapid  &11, 
and  the  rolling  surface  is  there  transformed 
into  a  series  of  ragged  ridges,  scored  by  steep 
ravines.  Here  erosion  is  in  its  youthful  stage ; 
on  the  broader  highland  surface  erosion  has 
reached  a  stage  of  repose  (Buhe^and)  at  the 
close  of  a  long  undisturbed  period.  The  ac- 
tivity of  the  young  streams  in  the  highland 
border  indicates  a  geologically  recent  date  for 
the  production  of  the  trough. 

W.  M.  Davis. 
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THE  MAKING  OF  A  MUSEUM. 
Mr.  L.  P.  Gbatacap  has  reprinted,  as  a  sep- 
arate, his  article  on  Museums  which  originally 
appeared  in  the  pages  of  the  Architectural 
Becordy  and  the  pamphlet  makes  an  acceptable 
contribution  to  museum  literature.  Many  of 
the  points  in  the  making  of  a  museum  from  the 
general  style  of  the  building  to  small  details  of 
installation  are  well  and  concisely  treated  and 
frequent  diagrams  help  to  a  better  understand- 
ing of  the  text.  On  most  points  the  reader  will 
find  himself  in  substantial  accord  with  Mr. 
Oratacap,  but  some  of  the  dicta  must  be  re- 
garded as  expressions  of  individual  opinion 
rather  than  of  a  general  agreement  on  the  points 
at  issue.  The  personal  equation  will  more  or 
less  unconsciously  influence  the  opinions  of  any 
one  writing  on  the  subject  of  museums  and 
what  would  meet  with  the  unqualified  approval 
of  an  ornithologist  might  not  please  an  inverte- 
brate paleontologist.  If  any  apology  is  needed 
for  noting  that  there  are  differences  of  opinion 
concerning  the  correctness  of  some  of  Mr. 
Gratacap's  views  it  is  to  be  found  in  the  fact  that 
the  growing  interest  in  museums,  the  large 
sums  of  money  involved  in  their  construction 
and  maintenance,  and  the  great  value,  in  every 
sense  of  the  word,  of  their  collections  seem  to 
demand  a  careful  consideration  of  all  details  of 
construction  and  installation. 

Light  is  a  question  of  vital  importance  to  a 
museum,  but  Mr.  Gratacap  tells  us  nothing  of 
the  various  methods  of  electric  lighting  that 
have  been  devised  especially  for  museums  and 
nothing  of  the  Luxfer  prismatic  glass  for  throw- 
ing light  into  dark  comers.  And  while  the 
lighting  of  the  building  as  a  whole  is  considered 
at  some  length,  the  question  of  the  window 
glass  is  not  touched  upon.  As  a  matter  of  in- 
dividual opinion  the  windows  of  a  museum 
should  be  of  ground  glass,  unless  prismatic 
glass  is  required  for  special  places,  not  only  to 
exclude  the  direct  rays  of  the  sun  and  thus  les- 
sen injury  to  the  specimens,  but  to  diffuse  the 
light;  any  arrangement  of  curtains  that  will 
keep  out  the  sun  will  deaden  the  light  also. 
The  alcove  system  of  arrangement  is  discussed 
and  the  statement  made  that  by  this  method 
table  cases  are  excluded.  What  has  always 
seemed  an  ideal  arrangement,  and  one  that  was 


shown  to  good  advantage  in  the  exhibit  of  the 
U.  8.  National  Museum  at  Chicago,  and  may 
now  be  seen  in  portions  of  the  Field  Columbian 
Museum,  is  the  alcove  system  with  table  cases 
in  the  center  of  the  alcove  ;  if  there  is  any 
better  plan  than  this,  where  there  is  sufficient 
overhead  light,  the  writer  has  yet  to  see  it. 

Passing  to  the  cases  themselves  it  may  be 
said  that  the  objection  to  case  doors  pushing 
upwards  is  not  that  the  glass  can  not  be  cleaned, 
an  objection  that  is  purely  imaginary,  but  that 
it  is  difficult  to  make  such  a  case  dust  tight,  a 
difficulty  that  may  be  largely  overcome  by 
careful  construction  ;  on  the  other  hand  the 
size  of  the  glass  that  may  be  used  in  a  counter- 
poised sash,  and  the  ease  of  handling  may  be 
looked  upon  as  offsetting  many  disadvantages. 
It  is  to  be  doubted  if  a  case  can  be  built  with 
sashes  sliding  by  one  another  that  will  be  either 
dust  proof  or  attractive  in  appearance.  For 
floor  cases  the  double  desk  case  with  upright 
center,  sometimes  termed  a  Liverpool  case,  is 
most  admirable  for  the  display  of  minerals, 
shells,  or  other  invertebrates. 

Any  disposition  of  shelves  must  necessarily 
be  adapted  to  suit  the  specimens,  but  it  is  fre- 
quently, if  not  usually,  found  in  practice  that  it 
is  decidedly  best  to  have  the  broadest  shelf  near 
the  center  of  the  case  and  a  little  below  the 
level  of  the  eye.  To  place  the  broadest  shelf 
near  the  bottom  of  the  case  prevents  the  use  of 
the  floor  for  large  and  bulky  objects.  As  for 
glass  shelves  they  are  often  very  desirable  since 
they  do  transmit  a  great  deal  of  light  while  not 
presenting  the  heavy  appearance  that  is  una- 
voidable where  wood  is  used.  While  talking 
of  shelves  the  omission  of  any  mention  of  the 
Jenks  brackets  is  a  little  strange  as  these  are 
for  many  purposes  much  better  than  any  others. 

The  best  methods  of  exhibiting  fossils  may  as 
yet  be  undiscovered,  but  some  excellent  begin- 
nings have  been  made  both  in  the  American 
Museum  of  Natural  History  and  in  the  U.  8. 
National  Museum,  and  among  these  beginnings 
many  consider  the  use  of  encaustic,  not  terra- 
cotta, tiles  which  Mr.  Gratacap  looks  upon  with 
doubt.  The  color  and  texture  of  these  tiles  are 
agreeable  to  the  eye,  their  first  cost  is  small, 
their  color  is  uniform  and  they  do  not  fade  by 
exposure  to  light ;  also  specimens  which  have 
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been  cemented  on  may  be  removed  by  soaking, 
the  tile  cleaned  and  used  again.  The  arrange- 
ment of  invertebrate  fossils  mounted  on  these 
tiles  in  almost  vertical  series  enables  the  collec- 
tion to  be  seen  at  a  glance  and  to  be  read  with 
the  facility  of  a  printed  page. 

Above  all  things  it  should  be  borne  in  mind 
that  no  hard  and  fast  rules  can  be  laid  down  for 
the  display  of  specimens,  but  that  methods  must 
be  modified  to  suit  the  subject.  The  main  ef- 
fort of  an  exhibition  series  must  be  to  attract, 
interest  and  instruct  the  public  and  for  this 
purpose  a  small  number  of  carefully  chosen 
specimens,  well  installed  and  well  labelled  Lb  to 
be  preferred  to  a  multiplicity  of  objects  which 
fatigue  the  eye  and  by  their  very  number  pro- 
hibit careful  examination.  The  student  will 
always  search  for  in  formation .  One  great  aim  of 
a  museum  should  be  to  impart  knowledge  to  the 

visitor  who  is  not  looking  for  it. 

F.  A.  L. 

SCIENTIFIC  NOTES  AND  NEWS, 
McGiLL  University  has  conferred  its  LL.D. 
on  Professor  Geo.  F.  Barker,  of  the  University 
of  Pennsylvania,  on  Captain  Alfred  T.  Mahon, 
U.  S.  N.,  and  on  Mr.  J.  F.  Whiteaves,  of  the 
Canadian  Geological  Survey. 

The  Paris  Academy  of  Sciences  has  elected 
Professor  van  der  Waals  a  corresponding  mem- 
ber in  the  place  of  Sir  George  Stokes  who  was 
recently  made  a  foreign  member. 

Dr.  W.  J.  Holland,  the  director  of  the  Car- 
negie Museum  of  Pittsburg,  has  been  requested 
by  the  trustees  of  the  Carnegie  Institute  to  de- 
vote his  entire  time  to  the  management  of  the 
growing  departments  of  that  institution.  Di- 
rector Holland  is  now  the  chancellor  of  the 
Western  University  of  Pennsylvania  and  the 
Carnegie  trustees  are  anxious  that  he  should 
relinquish  that  position  in  order  to  devote  his 
time  to  the  administrative  and  scientific  work 
of  the  Institute. 

The  tenth  award  of  the  Riberi  prize  of  20,000 
lire  ($4000)  will  be  made  by  the  Royal  Academy 
of  Medicine  of  Turin,  on  December  31, 1901,  for 
the  best  printed  or  manuscript  work,  or  the 
most  important  discovery,  during  the  five  years, 
1897-1901,  in  experimental  pathology,  hygiene, 
or  forensic  medicine. 


The  Danish  Academy  of  Sciences  has  elected 
to  foreign  memberships  Professors  E.  van 
Beneden,  of  Li^ge;  W.  Fleming  of  Kiel;  H. 
Dohm,  of  Naples ;  Th.  Engelmann,  of  Berlin ; 
R.  Helmert,  of  Potsdam;  L.  Henry,  of  Lyons; 
M.  Treub,  of  Buitenzorg,  and  H.  de  Yries,  of 
Amsterdam. 

M&.  Alfred  L.  Kboebek,  fellow  of  Colom- 
bia University,  has  been  appointed  curator  of 
anthropology  in  the  Museum  of  the  Academy 
of  Sciences  of  California  at  San  Francisco. 

Mr.  R.  H.  Yapp  has  been  appointed  assLs- 
tant  curator  of  the  Herbarium  at  Cambridge 
University. 

Sir  J.  Barrt  Tuke,  known  for  his  studies 
in  mental  disease,  is  a  candidate  for  the  vacancy 
in  the  parliamentary  representation  of  the  Uni- 
versities of  Edinburgh  and  St.  Andrews,  caused 
by  the  death  of  Sir  William  Priestley. 

Professor  A.  A.  Migheuson  of  the  Univer- 
sity of  Chicago,  has  been  appointed  commander 
of  the  First  Ship's  Crew,  Illinois  Naval  Militia. 
He  is  a  graduate  of  Annapolis  and  served  in  the 
navy  for  several  years. 

Dr.  James  M.  Safford,  for  many  years  pro- 
fessor of  biology  in  Vanderbilt  University  and 
State  geologist  of  Tennessee,  will  retire  from 
active  work  at  the  close  of  the  present  session. 
Dr.  Safford  has  done  a  great  deal  of  field  work 
throughout  the  State  of  Tennessee,  and  is  also 
known  as  the  writer  of  important  scientific 
articles  and  a  valuable  work  on  the  geology  of 
Tennessee. 

Professor  Kitasato  of  Tokyo,  has  discov- 
ered a  second  bacillus  which  he  considers  to 
be  an  etiological  factor  In  the  production  of 
plague.  He  has  also  produced  a  new  plague 
serum. 

Professor  Jacob  £.  Reighard,  of  the  de- 
partment of  zoology  In  the  University  of  Mich- 
igan has  established  a  camp  on  the  Huron  River 
near  G^ddes  and  is  engaged  in  studying  Uie 
habits  of  the  dog  fish  {Amia  Calva)  in  its  natural 
surroundings.  These  are  of  special  interest 
owing  to  the  fact  that  after  the  eggs  have  been 
laid  the  male  guards  them  and  the  young  fish. 

The  Council  of  the  British  Institution  of  Civil 
Engineers  has  made  the  following  awards  for 
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papers  read  and  discussed  before  the  Institution 
during  the  past  session  :  A  George  Stephen- 
son Medal  and  a  Telford  Premium  to  Sir  Low- 
thian  Bell,  LL.D.,  F.B.S.;  Telford  Medals  and 
Premiums  to  Mr.  H.  Dalrymple-Hay,  Mr.  B. 
M.  Jenkin,  Mr.  F.  W.  Bidder,  and  Mr.  F.  D. 
Fox  ;  a  Watt  Medal  and  a  Telford  Premium  to 
Mr.  J.  Dewrance ;  a  Crampton  Prize  to  Sir 
Charles  Hartley  ;  and  Telford  Premiums  to  Mr. 
C.  N.  Bussell  and  Mr.  B.  A.  Tatton. 

The  executors  of  estate  of  the  late  A.  B. 
Bolton,  of  Chicago,  have  presented  to  the  Uni- 
versity of  Illinois  his  entomological  collection, 
which  is  said  to  be  one  of  the  most  complete 
private  collections  in  the  world.  It  is  valued 
at  $50,000. 

The  death  is  announced,  at  the  age  of  73 
years,  of  Mr.  (George  Highfield  Morton,  author 
of  publications  on  the  geology  of  Lancaster 
and  North  Wales.  He  was  awarded  the  Lyell 
medal  of  the  British  Geological  Society  in  1892. 

The  London  Times  calls  attention  to  the  fact 
that  M.  Alphonse  Milne-Edwards,  whose  death 
we  were  compelled  to  record  last  week,  was  the 
grandson  of  Mr.  Bryan  Edwards,  M.P.,  the 
West  India  planter  and  historian,  who  settled 
at  Bruges,  and  son  of  Henri  Milne-Edwards,  the 
eminent  zoologist,  who  died  in  1885.  He  was 
bom  in  Paris  in  1835,  graduated  in  medicine  in 
1859,  became  professor  at  the  School  of  Phar- 
macy in  1865,  and  in  1876  acted  as  his  father's 
deputy  as  professor  of  zoology  at  the  Jardin  des 
Plantes.  He  was  the  colleague  of  Edmond 
Pernor  in  the  deep-sea  explorations  of  the  Tra- 
vaiUeur  and  TalisvMn,  and  was  awarded  the 
gold  medal  of  the  Geographical  Society.  In 
1877  he  succeeded  M.  Gervais  in  the  Academy 
of  Sciences,  and  in  1885  entered  the  Academy 
of  Medicine.  In  1891  he  was  appointed  Pro- 
fessor of  Zoology  and  Director  of  the  Jardin 
des  Plantes,  and  occupied  a  house  there.  His 
death  is  a  great  loss  to  that  institution  and  to 
science.  Among  his  numerous  scientific  works 
may  be  mentioned  :  '  Recherches  anatomiques 
et  pal6ontologiques  pour  servir  d*  Phistoire  des 
oiseaux  fossiles  de  la  France'  (1866-1872), 
'Becherches  sur  la  faune  ornithologique 
6teinte  des  lies  Mascareignes  et  de  Madagas- 
car'    (1866-1874),      <]&l()ments    de    I'histoire 


naturelle  des  animaux'  (1881-1882),  <  Expe- 
ditions scientifiques  du  travailleur  et  du  talis- 
man pendant  les  ann6es  1881,  1882,  et  1888,' 
and  the  papers  on  mammals  and  birds  in 
Grandidier's  'Histoire  physique  naturelle  et 
politique  de  Madagascar. ' 

An  expedition  to  northern  Labrador  will 
take  place  this  summer  under  the  leadership  of 
Professor  E.  B.  Delabarre,  of  Brown  Univer- 
sity. It  will  sail  from  St.  Johns,  Newfound- 
land, about  June  24th,  and  return  toward  the 
middle  of  September.  Its  aim  is  the  explora- 
tion of  the  coast  and  interior  as  thoroughly  as 
the  time  will  allow.  One  or  two  scientific  men 
might  yet  find  a  place  on  this  expedition ;  an 
expert  geologist  would  be  particularly  wel- 
come. Application  should  be  made  at  once  to 
Professor  Delabarre,  9  Arlington  avenue.  Provi- 
dence, R.  I. 

Miss  Josephine  E.  Tilden  and  Miss  Caroline 
Crosby,  of  the  University  of  Minnesota,  with 
Mrs.  Henry  Tilden,  of  Minneapolis,  sailed 
from  Vancouver,  May  4th,  for  Honolulu  and 
the  islands  of  the  South  Pacific,  for  the  purpose 
of  collecting  marine  and  freshwater  algse. 

The  steamship  Windward  has  been  docked 
at  St.  Johns,  Newfoundland,  and  will  be 
thoroughly  repaired.  It  will  proceed  thence  to 
New  York  and  afterwards  to  the  Arctic  regions. 

A  TELEGRAM  has  been  received  at  the  Har- 
vard College  Observatory  from  its  Arequipa 
Station  stating  that  the  position  of  Eros  on 
April  26,  21  h.,  22  m.,  Greenwich  Mean  Time, 
was  15  minutes  of  arc  preceding  and  8  minutes 
south  of  the  position  given  in  the  ephemeris 
by  Daniel  N.  Jones,  Jr.,  published  in  Popular 
Astronomy  (January,  1900),  p.  41.  This  ap- 
pears to  be  in  response  to  a  letter  which  was 
sent  to  Arequipa  on  March  12th,  asking  Dr. 
Stewart  to  photograph  Eros  with  the  Bruce 
Telescope,  and  determine  the  correction  to  the 
above  ephemeris. 

Thj^  Lick  Observatory  expedition  to  observe 
the  total  solar  eclipse  of  May  28  th,  is  located  a 
short  distance  northwest  of  Thomaston,  Ga. 
Thomaston  is  a  village  of  about  1800  inhabi- 
tants, some  60  miles  south  of  Atlanta.  The 
observers  from  the  Lick  Observatory  are  as- 
tronomer W.  W.  Campbell  and  assistant  as- 


758 


SGIENGE. 


[N.  8.  Vol.  XI.  No.  280. 


tronomer  C.  D.  Perrine.  After  the  instruments 
are  mounted  and  adjusted,  these  observers  will 
be  joined  and  assisted  by  Professor  A.  A. 
Nyiand,  director  of  the  Utrecht  Observatory, 
Dr.  J.  H.  Wilterdink,  astronomer  in  the  Leiden 
Observatory,  and  by  about  twelve  professional 
and  amateur  astronomers  from  various  parts  of 
this  country. 

The  Western  University  of  Pennsylvania 
will  have  an  expedition  in  the  field  to  observe 
the  total  eclipse  of  the  sun,  which  occurs  at  the 
end  of  this  month.  The  expedition  will  con- 
sist of  Professor  F.  L.  O.  Wadsworth,  the 
director  of  the  Allegheny  Observatory ;  Pro- 
fessor S.  M.  Kintner,  of  the  Engineering  School ; 
Dr.  J.  A.  Brashear,  the  noted  instrument  maker 
of  Pittsburgh,  and  others.  Dr.  Holland,  the 
Chancellor  of  the  University,  may  be  of  the 
party. 

Professor  Ormokd  Stone,  director  of  the 
Leander  McCk>rmick  Observatory,  of  the  Uni- 
versity of  Virginia,  will  occupy  a  station  for 
the  observation  of  the  eclipse,  at  Winsboro',  S. 
0.  His  special  aim  will  be  to  obtain  means 
for  studying  characteristics  of  the  filamentary 
structure  of  the  inner  corona,  which  was 
carefully  observed  by  him,  near  Denver,  dur- 
ing the  total  eclipse  of  July  29,  1878.  The 
observations  will  be  both  photographical  and 
visual.  Dr.  William  J.  Humphreys,  of  the 
same  university,  will  occupy  a  station  near 
the  edge  of  the  shadow,  in  order  to  study  the 
'  reversing  layer. ' 

The  Russian  Government  has  established  a 
station  at  Villa  Franca,  near  Nice,  for  deep-sea 
explorations.  A  special  yacht  f/or  the  station 
has  been  constructed  in  Zurich. 

The  Botanical  Section  of  the  American  Asso- 
ciation for  the  Advancement  of  Science,  The 
Linnean  Fern  Chapter  and  The  Sullivant  Moss 
Chapter  will  be  the  guests  of  the  New  York 
Botanical  Garden  on  Wednesday,  June  27th. 
By  invitation  the  Torrey  Botanical  Club  will 
present  a  memorial  program  in  honor  of  Dr. 
John  Torrey  in  the  lecture  hall  of  the  Museum, 
beginning  at  10  a.  m.  The  following  features 
of  this  program  have  already  been  determined  : 
*  Historical  Sketch  of  Botany  in  New  York 
City,*  by  Dr.  T.  F.  Allen  ;  *  Personal  Reminis- 


cences of  Dr.  Torrey,'  by  Professor  T.  C.  Por- 
ter ;  *  Work  of  Dr.  Torrey  as  a  Botanist,  with 
Bibliography,'  by  Dr.  N.  L.  Britton  ;  exhibition 
of  letters,  pictures  and  material  Illustrative  of 
Dr.  Torrey's  work,  by  Mrs.  Elizabeth  G.  Brit- 
ton and  Miss  Anna  Murray  Vail ;  work  of  the 
Torrey  Botanical  Club,  by  the  Secretary,  Pro- 
fessor Edward  S.  Burgess.  A  large  amount  of 
interesting  historical  material  has  already  been 
sent  in  response  to  the  inquiry  of  the  Secretary 
of  the  Section. 

A  BUMMER  school  of  natural  history  has  been 
established  by  professors  of  Beloit  College  on 
Madeline  Island,  Lake  Superior.  Courses  in 
physiography  are  offered  by  Professor  G.  L 
Collie ;  in  geology  by  Professor  Grant  Smith, 
and  in  botany  by  Professor  H.  B.  Densmore. 
The  location  of  the  school  is  very  favorable  for 
the  study  of  these  sciences.  The  courses  will 
open  on  July  27th  and  will  continue  until 
August  30th,  and  the  fee  for  tuition  and  ma- 
terials, including  the  use  of  a  microscope,  is  only 
five  dollars. 

The  international  conference  for  the  protec- 
tion of  wild  animals  in  Africa,  was  opened  at 
the  British  Foreign  Office  on  April  24th,  and 
was  attended  by  plenipotentiaries  of  France, 
Germany,  Great  Britain,  Congo  Independent 
States,  Italy,  Portugal  and  Spain.  A  plan  is 
advocated  for  the  establishment  of  large  re- 
serves like  Yellowstone  Park,  where  wild  ani- 
mals may  live  under  natural  conditions. 

The  need  of  protecting  the  larger  wild  ani- 
mals is  illustrated  by  a  'Note  on  the  Word 
Bison,'  in  the  Bulletin  of  the  American  Mu- 
seum of  Natural  History,  where  Dr.  J.  A 
Allen  states  that  the  American  bison  is  practi- 
cally exterminated  in  the  wild  atat^  and  its 
perpetuation  depends  upon  the  care  and  skill 
exercised  to  preserve  the  domesticated  herds 
which,  it  is  estimated,  comprise  between  300 
and  500  individuals.  There  are  possibly  30 
bison  in  the  Yellowstone  National  Park  and 
not  a  dozen  outside  of  it.  About  50  of  the 
Wood  bison,  the  variety  found  in  the  vicinify 
of  Great  Slave  Lake,  are  believed  to  be  in  exist- 
ence. The  paltry  numbers  given  above  are  all 
that  are  left  of  the  millions  that  once  roamed 
over  the  west  and  northwest. 
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The  American  Medical  Association  will  hold 
its  annaal  meeting  this  year  in  Atlantic  City, 
New  Jersey,  on  June  5th,  6th,  7th  and  8th. 

The  Third  International  Ornithological  Con- 
gress will  be  held  at  Paris  from  June  26th  to 
June  30th,  as  one  of  the  series  of  meetings  to  be 
held  in  connection  with  the  Paris  Exposition. 
The  President  of  the  Congress  is  Dr.  E.  Ous- 
talet ;  the  Secretary-Treasurer,  M.'  J.  de  Clay- 
brooke,  and  Dr.  Alphonse  Milne-Edwards  who 
has  just  died  was  the  Honorary  President.  The 
members  of  the  Congress  will  be  the  delegates 
from  the  French  and  foreign  governments  and 
those  who  may  become  members  by  the  pay- 
ment of  a  subscription  of  20  francs,  while  zoo- 
logical and  similar  societies  may  be  represented 
by  delegates.  There  are  to  be  five  sections  as 
follows:  1.  Systematic  ornithology,  anatomy, 
paleontology.  2.  Geographic  distribution,  mi- 
gration. 8.  Biology,  nidification,  oology.  4. 
Economic  ornithology,  bird  protection,  avicul- 
ture, acclimatization.  5.  Organization  of  the 
permanent  international  ornithological  com- 
mittee. The  following  is  the  provisional  pro- 
gram under  the  various  sections  : 

1.  Systematic  ornithology  ;  claasifioation  ;  descrip- 
tions of  new  genera  and  species,  nomenclature. 
Anatomy  and  embryology  of  birds.  Paleontology  ; 
classification,  descriptions  of  new  genera  and  species, 
ancient  faonas,  relation  of  extinct  to  living  species. 

3.  Geographical  distribation  of  birds  ;  existing 
fiinnas,  species  extinct  within  historic  times.  Migra- 
tion.    Accidental  ooonrrenoe  of  exotic  species. 

3.  Biology  ;  habits,  food,  nidification,  oology. 

4.  Economic  ornithology  ;  protection  of  nsefal  spe- 
cies, destruction  of  injurious  species,  hunting. 
Acclimatization.     Aviculture. 

5.  Organization  and  duties  of  the  international 
ornithological  committee.    Election  of  new  members. 

The  International  Anti-Tuberculosis  Con- 
gress, attended  by  more  than  1000  delegates, 
was  opened  in  the  San  Carlo  Theatre,  Naples, 
on  April  25th,  in  the  presence  of  King  Hum- 
bert, Queen  Margherita,  the  Prince  and  Princess 
of  Naples,  and  the  Duke  of  Grenoa.  The  del- 
egates present  represented  the  Governments 
of  Germany,  Austria-Hungary,  France,  Spain, 
Portugal,  Sweden  and  Norway,  Greece,  Rou- 
mania,  Russia,  and  the  United  States,  and  in- 
cluded the  Duke  of  Ratibor  and  Professor  Vir- 


chow,  from  Germany,  and  Dr.  Lannelongue 
from  France.     The  first  sitting  of  the  congress 
was  devoted  to  a  discussion  of  the  prophylaxis 
of  tuberculosis. 

The  Anatomical  Society  at  Pavia  held  its  an- 
nual meeting  this  year  at  Pavia  from  April  18th 
to  the  21st,  under  the  presidency  of  Professor 
Gustav  Retzius  of  Stockholm.  Among  those 
who  contributed  papers  were  Professors  Wal- 
deyer.  His,  von  Kdlliker,  Giacomiui,  and  other 
well-known  anatomists. 

The  following  announcement  has  been  made 
by  the  British  Foreign  Office :  The  Secretary  of 
State  for  Foreign  Affairs  has  received  a  despatch 
from  Sir  H.  MacDonell,  her  Majesty's  Min- 
ister at  Lisbon,  containing  the  following  in- 
formation regarding  the  facilities  which  will 
be  granted  by  the  Portuguese  government  to 
foreign  astronomers  visiting  Portugal  in  May 
next  for  the  purpose  of  viewing  the  total  eclipse 
of  the  sun.  A  communication  has  been  made 
to  the  Lisbon  press,  stating  that,  on  the  occa- 
sion of  the  eclipse  of  the  sun  in  May,  when  a 
number  of  foreign  astronomers  are  expected  to 
visit  Portugal,  owing  to  its  favorable  geograph- 
ical position  for  observation,  customs  facilities 
will  be  granted  for  the  admission  of  scientific  in- 
struments, books,  etc.,  which  such  visitors  may 
desire  to  .bring  with  them.  Astronomers  from 
abroad  will  be  exempt  from  payment  of  the  usual 
custom  duties  on  production  at  the  custom- 
house, on  arrival  of  a  certificate  drawn  up  by  the 
astronomical  society  to  which  they  may  belong, 
setting  forth  their  names,  and  describing  the  in- 
struments and  books  which  are  to  be  imported. 
This  certificate,  however,  should  be  legalized 
by  the  nearest  Portuguese  Consulate  before 
starting.  Further,  it  is  announced  that  the 
Ministry  of  War  has  informed  the  Ministry  of 
Education  that  all  the  military  authorities  of 
the  districts  of  Yizen,  Aveira,  Guarda,  Castello 
Branco,  and  Coimbra  will  afford  any  possible 
assistance  to  astronomers  during  the  observa- 
tions, and  that  tents  will  be  lent  to  observers, 
on  a  request  being  addressed  to  the  Ministry  of 
War  in  Lisbon  to  that  effect.  A  Government 
notice  has  now  been  published  in  the  Official 
Ocusetie,  stating  that  the  King  has  nominated  a 
Royal  Commission  for  the  purpose  of  assisting 
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in  every  way  those  who  may  come  from  abroad 
for  scientific  observations,  and  for  superintend- 
ing arrangements  generally.  This  commission 
will  sit  either  at  the  Royal  Observatory,  Lisbon, 
or  at  the  Society  of  Geography,  Lisbon ;  its 
president  is  his  Excellency  Sefior  Marianne 
de  Oarvalho. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

The  Ohio  Legislature  with  only  three  dis- 
senting votes  has  placed  a  special  tax  on  prop- 
erty for  two  years  of  one-twentieth  of  a  mill  on 
the  taxable  property  of  the  State  for  the  Ohio 
State  University.  This  will  yield  $90,000  a 
year,  which  will  provide  a  building  for  the 
department  of  physics  and  one  for  the  college 
of  law. 

It  is  reported  in  the  daily  papers  that  the 
Rev.  F.  H.  James  of  Oakley,  E!ans.,  having  in- 
herited a  large  sum  of  money,  will  endow  a 
Methodist  University  in  Elansas  City  with 
11,000,000.  It  is  also  stated  that  he  has  also 
given  $800,000  for  a  college  in  Oakley.  It  is  to 
be  hoped  that  these  reports  are  correct. 

The  University  of  Wales  has  received  a  be- 
quest of  £5500  for  the  foundation  of  scholar- 
ships from  the  late  Mr.  Price  Da  vies. 

The  summer  school  in  practical  mining  of 
Columbia  University  will  be  conducted  by  Pro- 
fessor Robert  Peele  at  Cripple  Creek,  Colo. 
After  five  weeks  spent  in  the  mines  the  student 
will  have  two  weeks  work  in  geology  with  Pro- 
fessor Arthur  Hollick. 

NiUure  states  that  the  report  of  the  Advisory 
Committee  appointed  to  inquire  into  the  best 
manner  for  providing  for  scientific  and  commer- 
cial training  respectively  in  connection  with  the 
new  University  of  Birmingham  has  just  been  is- 
sued. It  will  be  remembered  that  Mr.  Andrew 
Carnegie  and  an  anonymous  donor  each  prom- 
ised a  gift  of  50,000/.  toward  the  establishment 
of  these  two  departments.  The  committee  have 
made  inquiries  as  to  facilities  for  the  teaching 
of  science  in  its  application  to  industries,  and 
they  report  that,  in  their  opinion,  no  such  teach- 
ing, complete  as  they  contemplate  it,  and  as  it 
must  be,  if  it  is  to  be  successful,  exists  in  any 
college  in  Great  Britain.  In  making  their 
recommendations,  the  committee  have  had  in 


view  the  object  of  the  teaching  of  science  in  its 
application  to  industry,  coupled  with  such  tech- 
nical instruction  in  handicrafts  as  will  enable 
the  students  to  complete  their  course  in  the 
University  itself.     It  is  proposed  that  the  hr 
cilities  already  provided  in  Mason  University 
College  should  be  supplemented  by  chairs  of 
mining,  metallurgy,  engineering,  and  applied 
chemistry.  The  scheme  submitted  contemplates 
the  introduction  of  a  complete  equipment  for 
the  treatment  of  metals  by  heat  and  a  small 
plant  for  treatment  by  electricity,  as  well  as  the 
necessary  outfit  for  testing  metals.   Shops  would 
be  provided  for  manual  training,   and  it  is 
recommended  that  the  machines  used  should  be 
of  the  best  and  most  modern  type  of  English, 
American,  and  foreign  manufacture.    The  oom- 
mittee  further  recommend  the  acquisition  of  25 
acres  of  land  in  the  outskirts  of  Birmingham  on 
which  to  build  the  University,  their  estimate  of 
the  total  cost  being  155,000/. 

Professor  C.  S.  Prosser  has  been  made 
acting  head  of  the  Department  of  Geology  in 
Ohio  State  University. 

The  following  fellows  have  been  appointed 
at  the  University  of  Pennsylvania :  Zoology, 
J.  B.  Murlin  and  Miss  R.  A.  Vivian  ;  pedagogy, 
I.  B.  MoNeal ;  mathematics,  U.  S.  Hanna; 
biology.  Miss  C.  B.  Thompson ;  sodology, 
MissC.  Kimball. 

Professor  Ludwig  Boltzmann,  of  Vienna, 
has  accepted  the  call  to  the  chair  of  physics  in 
the  University  of  Leipzig. 

M.  MoissAN  has  been  appointed  professor  of 
inorganic  chemistry  in  the  Paris  School  of  Phar- 
macology in  the  place  of  M.  Riche  who  has 
retired. 

Mr.  J.  F.  Hudson,  of  Oxford  University, 
has  been  appointed  mathematical  lecturer  at 
University  College,  Bristol,  in  succession  to  Mr. 
J.  F.  McKean  who  has  been  appointed  a 
mathematical  lecturer  at  the  Boyal  Naval  En- 
gineering College,  Devonport. 

Dr.  Meyer  has  qualified  as  decent  in  physics 
in  the  University  of  Vienna,  and  Dr.  Oppen- 
heim  as  decent  in  theoretical  physics  in  the 
German  University  of  Prague. 
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THE  APPBOACHNG  TOTAL  ECLIPSE  OF  THE 

SUN, 

The  plans  of  some  of  the  principal  parties 
from  American  observatories  for  the  obser- 
vation of  the  total  solar  eclipse  occurring  on 
the  morning  of  May  28th  are  as  follows : 

The  arrangements  by  the  United  States 
Naval  Observatory  have  been  made  under 
the  direction  of  Professor  S.  J.  Brown,  the 
Astronomical  Director,  and  contemplate  the 
occupation  of  three  stations,  two  on  the 
central  line,  and  one  near  the  northern  limit 
of  totality. 

The  first  station  on  the  central  line  is 
under  the  immediate  supervision  of  Profes- 
sor A.  N.  Bkinner,  and  is  located  at  Pine- 
hurst,  N.  0.  The  party  will  comprise,  in 
addition  to  the  five  members  of  the  Obser- 
vatory staff,  associate  members  engaged  in 
spectroscopic  and  other  researches.  These 
Include  Professor  Ames  of  the  Johns  Hop- 
kins University,  and  Doctors  Dorsey,  Huff 
and  Beese,  and  other  assistants  from  the 
physical  laboratory  of  the  University.  In 
the  photographic  work  Dr.  F.  L.  Chase,  of 
Yale  University,  and  Mr.  A.  L.  Golton,  of 
the  University  of  Michigan,  will  take  an 
important  part.  The  work  at  the  station 
will  comprise  the  establishment  of  the  lati- 
tude and  longitude,  visual  and  telescopic 
observations  and  drawings  of  the  corona ; 
photographs  of  the  corona  with  the  40-foot 
photoheliograph  lens,  the  7|*inch  visual 
lens  belonging  to  the  Naval  Academy  equa- 
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torial  114-inch  focal  length,  two  6-inch  Dall- 
meyer  lenses  of  40-inch  focus,  one  of  them 
provided  with  a  color  screen  and  a  special 
Yoigtlander  lens  of  special  construction  of 
4-inches  aperture  and  S-inches  focal  length, 
also  provided  with  a  color  screen.  The  spec- 
troscopic work,  under  the  direction  of  Pro- 
fessor Ames,  will  embrace  observations  of 
the  reversing  layer  and  corona  with  a  con- 
cave grating  of  10-foot  radius  and  rulings 
6x3.5  inches,  15,000  to  the  inch,  and  a  plane 
grating  with  rulings  of  the  same  dimensions 
used  in  connection  with  a  quartz  objective 
of  3.5  inches  aperture  and  60  inches  focal 
length.  A  prismatic  camera  with  a  very 
transparent  prism  of  6  inches  length  and 
5.5  inches  on  the  face,  and  an  object-glass 
of  4  inches  aperture  and  6  inches  focal 
length,  will  also  be  used  at  this  station  by 
some  of  the  observatory  force,  as  yet  unas- 
signed.  Dr.  Dorsey  will  make  observations 
on  the  polarization  of  the  corona  with  an 
apparatus  designed  by  himself,  while  Pro- 
fessor E.  R.  Wood,  of  the  University  of 
Wisconsin,  in  co-operation  with  other  ob- 
servers along  the  eclipse  line,  with  an  in- 
strument designed  by  himself,  will  measure 
the  velocity,  distance  apart  and  direction 
of  the  shadow  bands. 

The  second  station  on  the  central  line 
will  be  at  Barnesville,  Oa.,  under  the  im- 
mediate supervision  of  Professor  M.  XJpde- 
graff,  assisted  by  five  of  the  regular  staff 
of  the  observatory.  The  operations  at  this 
station  will  be  similar  to  those  at  the  last 
in  regard  to  latitude  and  longitude,  and  the 
observations  of  the  corona  visually  and 
with  the  telescope.  The  photographic  work 
will  embrace  photographs  of  the  corona 
with  the  40-foot  photoheliograph  lens,  a 
6-inch  visual  lens  of  96  inches  focus  pro- 
vided with  a  color  screen,  and  a  6-inch 
Brashear  photographic  telescope  of  80 
inches  focus  under  the  charge  of  Mr.  C.  A. 
Post  of  New  York,  to  whom  the  instrument 
belongs.   Additional  photographs  on  smaller 


scale  will  betaken  with  a  6-inch  Dallmeyer, 
33  inches  focus,  a  4-inch  Dallmeyer,  17 
inches  focus,  and  a  3.5-inch  Dallmeyer,  9.5 
inches  focus,  provided  with  a  color  screen. 
The  only  spectroscopic  work  at  this  station 
will  be  photographs  of  the  reversing  layer 
and  the  corona  with  a  slitless  spectroscope, 
under  the  charge  of  Professor  H.  C.  Lord 
of  Columbus,  Ohio,  by  whom  it  was  de- 
signed and  constructed. 

The  station  at  the  northern  limit  near 
Oriffin,  Oa.,  will  be  for  the  study  of  the 
reversing  layer  and  the  corona,  and  will 
embrace  observations  with  powerful  grat- 
ings both  flat  and  concave.  Professor  Crew 
and  Dr.  Tatnall  of  the  Northwestern  Uni- 
versity will  observe  with  a  concave  grating 
of  10-feet  radius  ;  Professor  Humphreys  of 
the  University  of  Virginia,  assisted  by  Mr. 
Dinwiddie  of  the  same  institution,  will  ob- 
serve with  a  concave  grating  of  21.5  feet 
radius  ;  while  the  grating  objective  will  be 
used  by  Mr.  L.  E.  Jewell  of  the  Johns 
Hopkins  University  and  Dr.  Mitchell  of 
Columbia  University,  New  York.  This 
instrument  is  identical  to  the  one  in  use  at 
Pinehurst.  The  two  flat  gratings  and  the 
concave  grating  at  Pinehurst  have  peculiar 
and  unusual  qualities  for  the  special  line 
of  investigation  for  which  they  will  be  used. 
The  size  of  the  ruled  space  on  these  grat- 
ings, and  the  peculiarities  of  the  ruling? 
which  throws  all  the  light  into  the  first 
order  spectrum,  gives  a  brilliancy  to  the 
spectrum  which  could  not  be  attained  by 
any  practicable  combination  of  prisms. 

It  happens  that  a  large  number  of  parties 
will  congregate  at  Wadesboro,  N.  C,  a 
situation  which  the  weather  observations 
for  the  past  three  years  rather  surprisingly 
singled  out  as  likely  to  be  favorable  in  its 
meteorological  conditions.  It  is  neverthe- 
less unfortunate  that  these  parties  are  not 
more  widely  scattered  along  the  path  of 
totality,  so  that  fickle  weather  conditiiHis 
should  not  affect  all  alike. 
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We  have  already  deBcribed  the  plans  of 
several  of  the  parties  at  Wadesboro.  They 
include  one  sent  oat  by  the  British  Astro- 
nomical Association,  which  saccessfally  ob- 
served the  recent  eclipse  in  India ;  a  groap  of 
observers  from  Princeton  ;  a  party  from  the 
Smithsonian  Institution;  several  astron- 
omers from  the  Yerkes  Observatory  of  the 
University  of  Chicago,  and  a  party  from 
Yassar  College.  A  great  variety  of  obser- 
vations will  be  undertaken  by  these  large 
parties,  the  most  novel  of  them  being  that 
of  measuring  the  heat  radiation  of  the 
corona  during  the  ninety  seconds  of  totality, 
by  very  delicate  bolometers,  which  will  be 
attempted  by  some  of  the  members  of  the 
Smithsonian  and  the  Yerkes  observatory 
parties.  Elaborate  spectroscopic  investiga- 
tions will  also  be  made,  if  the  weather  per- 
mits. 

The  Lick  Observatory  sends  to  Thomas- 
ton,  Georgia,  the  well  equipped  expedition 
already  described  in  this  Journal  which 
plans  extensive  spectroscopic  and  photo- 
graphic observations.  Another  California 
party,  from  the  Chabot  Observatory,  will 
make  numerous  photographic  exposures  at 
Union  Point,  Georgia. 

The  party  from  Harvard  College  Obser- 
vatory at  Greenville,  Alabama,  will  make  a 
determined  campaign  with  powerful  appli- 
ances for  the  purpose  of  discovering  an 
intra-Mercurial  planet. 

The  Allegheny  Observatory  will  send  a 
party  to  Fort  Deposit,  Alabama,  equipped 
with  extensive  photographic  and  spectro- 
scopic apparatus  as  described  in  a  recent 
issue. 

Expeditions  from  the  U.  S.  Weather 
Bureaa  and  the  Blue  Hill  Observatory  will 
conduct  appropriate  observations  at  New- 
berry, S.  C,  and  Washington,  Ga.,  re- 
spectively. 

With  favorable  weather  conditions  we 
may  reasonably  expect  a  considerable  in- 
crease in  our  knowledge  of  the  problems  of 


the  solar  surroundings,  which  can  be  only 
studied  during  the  brief  interval  of  total 
solar  eclipses. 


THE  PRINCIPLES  OF  SCIOSOPHY. 

*'  The  physical  world  is  the  world  of  illnsioDS.  The 
non-physical  is  the  world  of  realities  in  matter." — 
Aber. 

**  The  cell  is  an  illosion :  it  is  merely  a  word  : 
thus  it  is  with  the  body,  so  it  is  with  the  earth  and 
with  the  solar  system." — Judge. 

A  RED  letter  day  in  the  annals  of  the  As- 
tral Camera  Club  of  Alcalde  was  Saturday, 
April  1,  1900.  On  this  auspicious  occasion 
was  delivered  the  fifth  annual  memorial  ad- 
dress before  this  organization,  and  in  this 
address,  for  the  first  time  in  the  history  of 
human  thought,  were  clearly  set  forth  the 
principles  of  the  divine  cosmic  science  of 
Sciosophy. 

But  science  I  should  not  say,  nor  yet 
philosophy.  It  is  not  wholly  either,  but 
greater  than  either.  Child  of  both  and 
parent  of  both,  as  the  heavens  surround  and 
include  the  earth,  so  does  Sciosophy  sur- 
round and  include  all  else  within  the  thought 
of  humanity.  Sciosophy,  in  the  words  of 
the  venerable  sage  of  Angels,  is  that  "  ocean 
of  knowledge  which  spreads  from  shore  to 
shore  of  the  evolution  of  sentient  beings, 
unfathomable  in  its  deepest  parts,  though 
shallow  enough  at  its  shores."  Though 
Sciosophy  may  be  new,  its  elements  are 
not.  Nothing  in  the  world  of  mind  can  be 
really  new.  The  *  stones  of  Venice'  were 
stones  of  course,  before  Venice  rose  from  the 
sea.  They  waited  the  builder  whose  magic 
touch  should  transform  rock  into  palace,  who 
from  the  marble  quarry  should  draw  forth 
St.  Marks.  Thus  Sciosophy  has  waited  its 
hundred  centuries  for  the  living  touch  of 
Abner  Dean.  Its  basal  ideas,  the  Greeks 
held,  the  Hindus  and  the  Arabs,  while  the 
restful  teachers  of  all  climes  have  foreseen 
their  wondrous  possibilities.  Under  the 
wand  of  the  prophet  behold  as  an  exhala- 
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tion  of  fragrant  incense  rise  the  astral  veri- 
ties of  Sciosophy  ! 

It  was  indeed  a  fortanate  inspiration, 
(though  I  say  it  who  should  not)  which 
came  to  the  Secretary  of  the  Astral  club. 
The  fifth  anniversary  of  its  foundation 
should  be  laid  deep  and  broad  and  on  it 
should  be  emblazoned  its  deathless  princi- 
ples. And  these  great  truths  at  once  astral 
and  abysmal,  deeper  than  the  ocean  and 
higher  than  the  stars,  who  so  fitting  to  set 
them  forth  as  this  great  prophet  of  the  west- 
ern pines  in  whom  the  Orient  has  found  at 
last  its  Occidental  reincarnation  ? 

This  memorial  address  of  Mr.  Abner 
Dean,  will  be  printed  in  exteiuo  in  the  due  full- 
ness of  the  seasons.  But  in  advance  of  the 
proceedings  of  the  Astral  Club,  it  is  proper 
that  this  brief  summary — however  inade- 
quate, should  reach  the  waiting  public — 

"  In  boyhood *s  rosy  dawn  ''  began  Mr. 
Dean,  **  I  lived  in  Kennebunkport,  Maine, 
and  as  I  wandered  over  hill  and  dale,  by 
forest  and  sea,  my  mind  was  occupied  by 
questions  of  what  may  be  and  what  might 
be  in  the  universe,  what  its  limitations  re- 
ally are,  and  whether  indeed  these  limita- 
tions exist. 

**  My  parents,  practical  Yankee  folk  that 
they  were,  said  that  I  was  dreaming,  and 
doubtless  they  were  right,  for  through  my 
dreams  I  learned  that  the  dream  is  the  sole 
reality.  It  is  one  of  the  great  worfd-prin- 
ciples  that  whatever  I  think  becomes  real 
with  my  thought.  Thought  is  reality  and 
the  material  stufi*  the  vulgar  call  '  the  real 
thing'  is  to  the  enlightened  mind  less  than 
the  ^  baseless  fabric  of  a  dream.' 

**  For  example,"  continued  the  sage  of 
Angels,  ^^  I  used  to  ask  myself  what  I  would 
do  were  there  no  law  of  gravitation  ?  What 
if  it  worked  in  some  way  unknown  to  New- 
ton's concept?  What  if  I  could  myself 
alter  it  that  it  might  serve  my  will  ?  Then 
things  would  be  very  different  from  what 
they  now  are,  or  appear  to  be.     So  in  my 


thought  I  made  them  different.  How  high 
I  leaped  in  those  days  ?  How  I  gathered 
apples  from  the  tallest  trees  ?  How  I  played 
shuttlecock  with  the  stars,  and  carved  my 
name  on  the  silver-sided  moon  ?  For  I  un- 
derstood as  a  child  and  contented  myself 
with  childish  things. 

*'  Then  I  turned  to  other  supposed  mate- 
rial facts  or  laws.  What  if  friction  were 
suspended,  how  I  could  slide  over  the  curved 
surface  of  the  horizon  ?  What  joy  to  hold 
the  laws  of  combustion  in  my  hand !  What 
wealth  could  I  turn  one  metal  into  another, 
or  both  into  the  primitive  mind-earth-stoff 
or  protyl  from  which  all  men  and  all  met- 
als and  all  dreams  are  made.  O  for  the 
touch  of  gold,  the  bottomless  mine  of  silver, 
the  genius  at  whose  astral  enchantment  all 
dreams  come  true  !  What  if  the  stars  could 
tell  me  their  secrets,  all  that  they  have 
looked  upon  and  all  that  has  looked  on 
them  ? 

**  As  my  mind  grew  more  subtle  I  asked : 
What  if  the  straight  line  be  not  the  shortest 
distance  between  two  points?  What  if 
*  the  longest  way  around'  be  reall}'  *  the 
shortest  way  home'  ?  What  if  space  have 
other  dimensions  than  length,  breadth  and 
thickness?  As  these  three  enclose  matter, 
may  they  not  need  other  three  to  enclose 
mind?  Here  I  stumbled  on  the  truth  of 
the  Astral  body  and  the  Shadow  Phantom, 
as  in  other  speculations  I  had  touched  on 
Alchemy  and  Astrology.  And  with  all 
these  I  had  wandered  into  the  field  of  the 
celestial  geometry,  the  mathematics  that 
has  no  limit  and  as  yet  no  name,  the  meas- 
urement not  of  land  and  lumber  but  of  the 
astral  spheres. 

''  Since  those  days  I  have  wandered  far 
from  the  shores  of  Maine,  through  scenes 
shifting  and  stirring,  till  in  my  old  age  I 
have  come  to  rest  under  the  singing  pines. 
But  through  all  these  days  my  real  life  has 
lain  in  these  problems  and  these  question- 
ings.    When   I  laid  down  my  pick  and 
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shovel  on  the  banks  of  the  green  Stanislaus, 
I  came  to  the  true  meaning  of  reality.  Out 
of  my  boyish  guessings  as  to  what  I  would 
do  were  things  that  we  know  other  than 
what  they  seem,  or  were  things  we  know 
not  clear  before  our  eyes,  arose  at  last  the 
majestic  coemoid  of  Sciosophy.  As  mate- 
rial science  works  with  microscope  and 
scalpel  or  with  pick  and  plow,  so  must 
spiritual  science  work  with  the  finer  tools  of 
astral  thought  in  its  analysis  and  synthesis 
of  the  fundamental  entities  of  creation. 
And  these  tools  and  methods  do  not  soil  the 
hands  or  materialize  the  soul. 

"  Speaking  of  Speculative  Philosophy 
(which  is  an  inchoate  branch  of  Sciosophy) 
a  distinguished  adept  of  Boston  has  wisely 
noted  its  superiority  over  the  '  gutter-psy- 
chology' so  largely  affected  to-day.  For  as 
he  says,  such  study  brings  no  contact  of  the 
soul  with  vulgar  matter.  It  '  does  not  soil 
the  hands'  nor  blunt  the  sensibilities,  and  its 
reflex  effect  on  the  mind  is  purely  one  of 
etherization.  For  this  reason  he  especially 
commends  the  study  of  Speculative  Philoso- 
phy to  thoughtful  people  of  leisure  and  es- 
pecially to  cultured  women.  And  surely 
the  whole  face  of  science  and  philosophy 
will  be  changed  when  it  falls  into  the  fair 
hands  of  the  leisurely  etherealized  '  Eternal 
Womanly.' 

'^  It  will  be  seen  that  the  study  of  Scios- 
ophy is  at  once  the  complement,  the  op- 
posite and  the  antidote  of  the  study  of  ma- 
terial science.  Its  first  principle  is  this, 
Matter  rests  on  Mind.  On  mind  it  is  de- 
pendent for  its  recognition  which  is  its  ex- 
istence. Its  laws  are  mental  channels 
merely,  the  grooves  into  which  the  thought 
sustaining  it  most  naturally  falls.  With 
your  own  mind  you  can  cut  such  grooves, 
can  make  such  laws ;  therefore  do  it  I  This 
will  exercise  your  highest  powers,  the 
powers  we  call  astral  or  star-born,  because 
in  all  the  visible  Universe  nothing  can  rise 
higher  than  the  stars  and  nothing  works  so 


persistently  as   they  in  their  quiet  astral 
fashion. 

"  Would  you  change  the  law  of  gravita- 
tion ?  Then  change  it  I  You  have  but  to 
assert  yourself.  If  you  have  the  courage 
to  tr}',  it  is  nothing  to  remove  mountains, 
as  men  once  did  of  old,  as  men  still  do  who 
live  upon  the  greatest  mountains  that  there 
are.  To  remove  their  astral  phantoms  is 
the  first  work  of  the  mind.  When  these 
are  gone  the  material  mountains  crumble 
away  into  shapeless  granite  sand. 

"  But  you  may  fail  when  first  you  try 
your  eternal  powers.  Doubtless  we  are  all 
feeble  on  the  astral  plane.  We  have  lived 
on  the  material  plane  so  long,  with  our  eat- 
ing of  beef  and  our  scramble  for  gold  that 
the  divine  Karma  has  grown  weak  within 
us.  We  know  not  the  powers  we  hold  and 
we  dare  not  put  them  to  the  test.  So  we 
buy  our  tickets  on  railway  trains  rather 
than  flutter  the  pinions  of  the  soul.  We 
yield  to  the  domination  of  matter  and  force 
when  we  should  bring  matter  and  force  as 
humbled  servants  to  our  feet.  We  search 
far  and  wide  for  the  useful  and  we  miss 
that  which  is  above  all  U3e,  perfection  car- 
nate,  incarnate  and  re-incarnate,  the  astral 
Karmal  aura  of  the  soul !  " 

After  portraying  in  such  fashion  the 
value  of  effort  which  has  its  beginning,  di- 
rection and  end  within  the  circle  of  voli- 
tion, and  after  showing  that  the  Karmal 
powers  should  be  spent  on  the  imponder- 
able astral  body,  not  on  the  dull  muscles 
designed  only  as  its  refuge  and  shield,  Mr. 
Dean  returned  to  the  basal  principles  of 
Sciosophy.  These  are,  stated  categorically 
as  follows : 

''  1.  Truth  exists  only  in  terms  of  human 
experience.  ^  The  thing  we  long  for  that  we 
are.'  This  accords  with  Lessing's  Dictum. 
'  It  is  not  the  Truth  but  the  search  for  Truth 
for  which  Man  searches.'  In  other  words 
Absolute  Truth  exists  only  in  the  Absolute 
expression  of  the  Universal  Mind. 
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'^2.  Whatever  is  trae  to  me  must  some- 
how come  into  my  thought;  I  mast  think 
it  else  it  is  not  true.  This  accords  with  the 
great  axiom  of  Descartes — *  I  think,  there- 
fore I  am.' 

^'3.  Conversely,  what  I  think  is  trae, 
which  is  therefore  true  to  me  is  part  of 
the  Universal  Truth.  This  follows  from 
the  discovery  of  Bishop  Berkeley,  that  one 
thing  is  as  real  as  another  if  as  clearly  ap- 
prehended, and  its  application  to  all  things 
brings  the  Universe  within  the  transcen- 
dent domain  of  Sciosophy . 

'^  Through  all  the  ages,  men  have  striven 
to  carry  thought  into  action.  All  thought 
which  cannot  be  thus  treated,  men  have 
scorned  as  unpractical.  They  cannot  use  it 
in  their  business,  therefore  they  will  have 
none  of  it.  But  a  higher  aim  is  to  carry 
action  into  thought,  to  bathe  sensation  in 
cognition,  to  dissolve  low  actuality  in  the 
Nirvana  of  the  higher  possibility. 

''To  this  end  man  should  believe  all 
things,  the  impulse  from  within  as  well  as 
the  impact  from  without.  No  dream  is  too 
fair,  no  speculation  too  bold,  no  hypothesis 
too  hazardous,  no  sensation  too  weird  for 
the  wise  man's  acceptance.  The  more  oc- 
cult beliefs  he  has,  the  greater  foundation 
for  higher  astral  credence.  The  courage  of 
acceptance  is  the  glory  of  Sciosophy. 

''  In  all  this  one  danger  first  arises.  Be- 
ware of  all  Authority,  whatever  its  name  or 
nature.  Whether  it  comes  with  the  sacred 
sanction  of  religion  or  with  the  strident 
tongue  of  material  science  do  you  ever  re- 
ject its  claims.  Trust  no  assertion,  no  con- 
vention, no  tradition,  no  investigation. 
Whether  it  be  the  council  of  Nice  or  the 
Boyal  Society  it  is  the  same  to  you.  What 
men  have  agreed  upon  has  lost  its  occult 
value.  Its  efflorescence  has  perished  in  the 
dust  of  compromise.  Only  heresy  is  truth. 
The  conventions  of  man,  whether  of  priest, 
scientist  or  clodhopper,  hamper  the  soul 
alike.     Shun  Science,  shun  Orthodoxy,  shun 


Wealth.  These  be  the  trio  of  deceivers 
who  have  stolen  the  birthright  of  man. 
These  be  the  sisterhood  of  delusions  who 
linger  cloud-like  between  humanity  and  the 
Karmal  light  of  the  ever*  toiling  stars. 

*'  The  evil  of  Orthodoxy  whether  of  re- 
ligion or  science  lies  not  in  its  beliefs  bat 
in  its  methods.  It  subordinates  the  soul  to 
objective,  collective  beliefs  to  which  it  arro- 
jgates  the  name  of  Truth.  Its  teachings, 
indeed,  for  the  most  part,  are  consistent 
with  Sciosophy.  The  evil  lies  in  its  fetters. 
The  orthodoxy  which  does  not  bind  you 
may  be  indeed  precious.  The  orthodoxy  of 
Ceylon  or  Baluchistan  you  may  accept 
without  reproach.  If  you  do  not  under- 
stand its  principles  as  its  followers  interpret 
them  so  much  the  better  for  yoar  accept- 
ance. From  its  occult  meanings,  you  have 
a  wealth  of  new  ideas  in  store.  The  Hindu 
Orthodoxy  will  be  as  rich  to  you  as  the 
principles  of  Westminster  to  the  convert 
Hindu  Sciosophist. 

''  New  ideas  only  can  be  made  true.  Only 
the  will  created  the  world  out  of  nothing- 
ness. Only  volition  enters  at  the  gate  of 
Nirvana.  What  men  have  asserted,  that 
is  dead.  The  schools,  the  churches^  the 
laboratories  all  deal  alike  with  the  dead. 
With  the  dead  there  is  no  reincarnation 
into  Life's  fruitage. 

''To    untrammeled    transcendentalists, 
wherever  banded  together,  we  must  look 
for  the  red  vintage  of  the  future.     These 
be  the  brave  souls  who  scorn  matter  and 
matter's  laws,   who    rise    above  matter's 
method.     These  be  the  Mahatmas  of  oar 
sceptic  age,  the  reincarnation,  in  Psychic 
Society,  in  Karmal  Club,  in  Astral  Associ- 
ation and  Atmal  Initiates,  of  the  Djidds 
and  Giaours  of  the  past.     In  their  hands 
time  and  space  will  lie  at  last  like  facile 
wax,  and  the  tales  of  Odin  and  Minerva,  of 
Thor  and  Jupiter,  of  Gautama  and  Manitoa, 
all  that    we    modern    weaklings,  belated 
eagles  who  have  lost  our  wings  in  the  ha- 
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man  barnyard,  have  called  Mythology,  it 
shall  be  theirs  to  recall. 

"  *  There  were  giants  in  those  days,'  it  is 
said.  There  shall  be  giants  again.  Not  in 
bodily  size  perhaps,  for  the  body  of  Groliath 
was  a  cumbersome  shield  of  a  dwarfed  per- 
sonality, bat  giants  in  power,  demi-gods 
and  archangels  whose  lightest  thought 
shall  shame  all  Science's  boasted  action. 

**  And  right  here  in  Alcalde,  green  cres- 
cent of  the  sun-kissed  hills,  now  at  the  end 
of  the  longest,  darkest,  noisiest  and  most 
helpless  of  all  the  centuries  of  time  shall 
the  lost  life  begin  again,  the  lost  mysteries 
of  the  human  priesthood  be  recovered,  the 
lost  aureole  of  man's  youth  become  the 
glory  of  humanity's  ripened  age  I  " 

This  gracious  remark  led  Mr.  Dean  to  ex- 
tol the  pastoral  beauties  of  Alcalde,  which 
of  all  our  towns  most  resembles  in  its  set- 
ting the  clustering  deodars  of  Kapelvastu  in 
the  Hindu-Oudh,  where  Gautama  was  born. 

This  comparison  was  suggested,' no  doubt, 
by  a  remark  of  the  secretary  (though  I  say 
it  who  should  not),  who  likened  his  own 
fair  hamlet  on  the  Stanislaus  to  an  abode 
of  Mahatmas  on  some  velvet  green  meadow, 
above  a  Himmalayan  gorge,  rich  with  hid- 
den treasures  of  thought  and  gold,  while 
above  both  alike  rose  'the  great  silent 
wonder  of  the  snows.' 

But  he  soon  turned  to  other  matters  and 
closed  his  eloquent  address  with  a  classifi- 
cation of  the  lines  of  thought  which  radiate 
from  Sciosophy. 

Taking  the  strange  science  of  Quatern- 
ions as  an  illustration  Mr.  Dean  demon- 
strated its  basal  assumption  that  in  astral 
space  a  straight  line  is  the  longest  distance 
between  two  given  points.  All  other  lines 
are  consequently  shorter  and  from  this  dis- 
covery^ mathematics  divides  into  two  sci- 
ences, and  the  new  science  brings  into  the 
world  a  vast  play  of  mental  activity  and  a 
gigantic  array  of  unsuspected  truths. 

"  By  the  same  method,  we  have  only  to 


assume  that  some  part  of  the  body  material 
or  astral  is  more  sensitive  than  the  visible 
eye  or  ear.  From  this  discovery  arises  the 
vast  science  of  Telepathy  or  more  exactly 
Telepathology.  The  central  fact  of  this 
science  rests  on  the  extension  of  the  aura 
of  the  sensator  across  time  and  space  to  the 
astral  eye  or  ear  of  the  sensatee.  By  this 
process,  all  manner  of  suggestions  may  be 
transmitted,  and  these  over  any  distance  or 
through  any  time.  It  is  as  easy  for  ex- 
ample for  me,  as  an  adept,  to  speak  to  Mar- 
cus Brutus,  through  Telepathy,  as  for  me 
to  speak  to  the  Lama  of  Thibet,  and  equally 
easy  for  Plato  or  Ptolemy  to  speak  to  me 
Through  this  power  I  may  yet  dissuade 
Brutus  from  his  awful  deed,  or  save  Csdsar 
from  that  ambition  through  which  fell  em- 
perors and  angels.  Knowing  this,  the  whole 
significance  or  Sciosophy  of  history  must  be 
re-written.  Nothing  comes  ever  too  late  in 
time  and  the  great  tangled  fabric  of  the 
past  is  ever  open  to  reconstruction. 

'^  To  continue  such  investigations  we 
may  further  assume  that  any  supposed  law 
of  nature  is  something  different  from  what 
it  appears  to  be.  A  definition  creates  a  new 
science.  Thus  if  we  transpose  the  law  of 
heredity  we  give  to  the  ancient  wisdom  of 
Reincarnation,  and  the  transmigration  of 
the  astral  ego,  all  the  perpetuity  which,  in 
scientific  circles  through  like  methods  is 
ascribed  to  the  '  Germ  Plasm. '  The  vast 
range  of  phenomena  commonly  classed  as 
'  Reverberations  from  the  Monkey  State,' 
or  <  Echoes  of  the  Fish  Existence,'  finds 
in  reincarnation  a  simple  explanation. 
Even  past  reincarnations  are  never  fixed  ; 
all  that  is  or  was  or  shall  be  lies  open  to 
our  volition.  It  is  one  of  the  great  charms 
of  Sciosophy  that  with  each  new  dictum  ac- 
cepted, we  have  a  new  series  of  concilia- 
tions and  explanations.  And  the  perfec- 
tion of  each  of  these  makes  good  the 
hypothesis  with  which  we  started  and 
forms  the  basis  for  as  many  more. 


768 


SCmNCK 


[N.  S.  Vol.  XI.   No.  281. 


''  Reincarnation  thus  once  established  as 
a  fact,  it  is  easy  by  a  little  further  hypoth- 
esis to  trace  the  progress  of  individual  souls 
in  their  flight  through  history,  as  well  as  the 
telepathic  influences  which  other  great  souls 
born  and  unborn  have  upon  them.  Their 
victories  and  reverses  are  open  to  our  eyes, 
and  from  these  the  laws  of  soul-growth  each 
initiate  may  establish  for  himself. 

'^  By  the  finest  Sciosophic  studies,  the  au- 
thor of  'How  Souls  are  Educated'  has 
traced  the  ego  of  Alexander  the  Great  from 
its  first  incarnation  in  the  wilds  of  Crim 
Tartary,  to  '  the  Jewish  hermit  adept  called 
Jesus,'  thence  to  Alexander,  Alaric,  Charle- 
magne, Edward  the  Black  Prince,  Henry 
yill.,  a  Cornish  fisherman,  an  African 
king,  a  Staten  Island  carpenter,  a  Harvard 
senior,  an  explorer  in  the  Persian  Alps,  his 
soul-ripening  being  finally  complete  as  '  Old 
Mountain  Phelps  the  hermit  guide  of  the 
Adirondack  Forest';  thirty  incarnations  in 
all  from  crudity  to  perfection.*  '  But  one 
more  necessary  experience,'  it  has  been 
shown,  '  awaits  his  soul — that  of  woman- 
hood.' 

''It  is  easy  to  demonstrate  through 
these  strange  changes  that  up  to  a  certain 
point  souls  develop  as  wild  vegetation 
does  by  the  action  of  laws  external  and 
internal  and  their  own  inherent  instincts. 
Then  as  a  gardener  takes  a  wild-crab 
tree,  prunes,  cultivates,  trains,  nourishes, 
plants  its  seed  in  different  soils,  until  he 
has  a  fine  fruit  good  for  human  use,  so 
the  gods  take  a  soul,  train  and  prune  it 
until  it  is  fit  to  nourish  by  example  and  pre- 
cept the  souls  of  other  men  and  to  pass  by 
our  earth.  The  soul  of  Alexander  the 
Great,  on  leaving  the  body  of  Henry  VIII., 
passed  under  the  immediate  care  of  the  gods, 
and  the  fourth  phase  of  its  existence  began, 
the  phase  of  purification,  for  as  a  fruit  may 
rot  because  of  too  much  sunshine,  so  may  a 
soul,  and  all  rot  must  be  purged  away. 

»  'Education  of  Souls,'  1893,  p.  17. 


' '  Another  ego,  whose  gyrations  have  been 
traced  and  placed  on  record,  begins  the 
soul  life  as  a  woman,  the  savage  wife  of  a 
savage.  She  dies  in  the  forest ;  reborn  she 
dies  in  the  slums  ;  then  in  a  convent ;  then 
at  the  stake,  one  of  the  martyred  Waldenses; 
then  a  grand  lady  slain  in  a  feudal  castle. 
She  is  reborn  as  St.  Elizabeth  of  Hungary 
and  again  as  a  great  lady  who  is  by  no 
means  a  saint;  next  she  is  Milton's  daughter, 
Dorothy  ;  and  to-day  she  is  alive  and  within 
the  United  States,  perhaps  indeed  the  very 
reader  of  these  pages  undergoing  the  pangs 
of  her  final  transformation. 

'< '  The  companion-soul  of  St.  Elizabeth ' 
says  the  gifted  author  above  quoted,  '  was 
the  husband  of  her  first  two  incarnations, 
in  the  latter  of  which  she  abandoned  his 
children  before  his  body  was  cold.  In  the 
third  she  did  not  meet  his  soul  until  after 
she  had  begun  her  infamous  life.  When 
they  did  meet,  his  efforts  to  save  her  were 
pathetic  but  unavailing.  In  the  fourth  he 
was  her  father,  the  gardener,  and  it  was  his 
love  for  her  that  drew  her  to  his  house,  a 
better  place  than  she  deserved  or  could 
have  entered  but  for  his  love.  In  the  fifth 
he  was  the  pastor  of  the  church  to  which 
she  belonged,  and  it  was  his  teaching  that 
gave  her  courage  to  die.  In  the  sixth  he 
was  the  baron,  in  the  seventh  the  king,  in 
the  eight  the  lord  to  whose  death  she  was  a 
party  and  whose  children  she  threw  into 
the  river.  Thus  far  this  soul,  although  it 
has  had  hundreds  of  incarnations  and  a 
wide  range  of  experiences,  has  watched  over 
the  soul  of  St.  Elizabeth  and  tried  to  help 
her  in  nine  of  her  ten  incarnations.'  " 

''  The  soul  of  William  of  Orange,  it  has 
been  discovered,  is  'now  in  the  body  of 
a  boy  4  years  old  (in  1893)  in  the  state 
of  Connecticut,'  while  '  Richard,  the  Lion- 
hearted,  is  a  little  boot-black  in  New  York 
City.' 

<< '  Each  world  in  the  great  belt  has  a  soul 
and  between  the  smallest  moon  and  the 
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greatest  sun,  these  worlds  vary  as  do  the 
souls  of  men  and  may  similarly  become  ex- 
tinct through  weakness  and  debasing  pas- 
sion.' '  The  bodies  of  lost  sun-so als  are 
called  comets.'  *  The  cry  of  a  lost  sun- 
soul,'  the  comet-shriek  is  '  the  most  terri- 
ble sound  that  ever  rings  through  the  great 
belt.' 

'^  Through  such  studies  as  these  a  vast 
literature  has  arisen,  but  it  is  a  mere  drop 
in  the  bucket  as  compared  with  the  possible. 
When  men  shall  realize  the  basal  principles 
on  which  these  discoveries  rest,  the  rein- 
camational  and  recessional  history  of  each 
man  and  woman  who  has  ever  lived,  with 
all  its  hidden  meanings  shall  be  given  to 
the  world.  And  by  the  same  token,  each 
man  and  each  woman  who  has  ever  lived 
shall  re- write'  the  history  in  his  own  fashion, 
for  in  Sciosophy,  the  past,  like  the  present, 
must  depend  solely  on  the  point  of  view. 

''  Still  another  line  of  investigation  is  this. 
In  those  fields  in  which  the  material  senses, 
teach  us  nothing,  we  may  create  facts  and 
laws  of  our  own  volition. 

''  Thus  Chamisso  and  D'Assier  have  given 
ns  the  laws  of  the  Spontaneous  Activity  of 
Shadows.  Mr.  William  Q.  Judge  has  shown 
us  how  the  Astral  Ego  may  '  overcome  the 
natural  illusions  of  Devachan,'  and  how 
Yuga  Kalpa  and  Manvantara  may  complete 
the  great  Astral  cycle  of  Avatars,  reaching 
at  last  the  exploding  point  at  which  is 
caused  ^  violent  convulsions  of  the  following 
classes:  (a)  Earthquakes,  (b)  Floods,  (c) 
Fire,  (d)  Ice.'  Through  these  methods  the 
thought  movements  so  scientifically  demon- 
strated by  Mr.  Thomas  Jay  Hudson  have 
been  laid  bare.  Similarly  etheric  vibrations 
become  words  or  things  under  the  puissant 
hand  of  a  Blavatzky,  or  the  flowing  tongue 
of  a  Besant.  In  this  manner,  the  natural 
history  of  spooks,  wraiths,  and  night-fol- 
lowers has  become  matter  of  fact,  and  the 
laws  once  established  in  thought  must  re- 
main, for  science  has  no  power  to  contro- 


vert aught  but  ponderable  masses  of  matter. 
It  will  be  seen  from  this  that  all  myths  are 
true,  while  all  records  of  human  achieve- 
ment contain  the  element  of  myth.  This 
gives  zest  to  the  Higher  Criticism  whether 
applied  to  Homer,  to  Daniel,  or  to  William 
Tell,  and  endlessly  varied  are  the  truths 
which  may  be  drawn  from  it.  In  like  man- 
ner to  Egyptology,  Anthropology  and  even 
to  Philology,  the  same  methods  are  daily 
applied  and  the  more  ancient  the  line  of  re- 
search, the  broader  the  harvest  of  its  modern 
aftermath.  It  is  through  a  consistent  ap- 
plication of  the  methods  of  Sciosophy  that 
liombroso  discovered  the  marks  or  stigmata 
that  distinguish  the  genius,  the  degenerate, 
and  the  fool.  It  was  Sciosophy  that  made 
Hegel  a  philosopher,  Beaconsfield  a  states- 
man, Flammarion  an  astronomer,  and  Wil- 
berforce  a  saint.  Sciosophy  plays  about  the 
doctrine  of  Heredity  and  the  Ghosts  and 
Night- Followers  (Gjengangere*),  of  Ibsen, 
the  spasmoids  of  Sarah  Qrand,  the  gro- 
tesques of  Poe,  have  taken  their  place 
among  astral  realities.  Our  pathway  is 
blocked  by  apparitions  of  lost  sins,  our 
wisdom  balked  by  the  frivolities  of  our  fore- 
fathers. Or  should  we  care  to  relieve  the 
darkness  of  this  picture,  we  may  sweep  all 
these  obstacles  away  by  the  angel  wing  of 
the  inherited  virtues  of  our  long  vanished 
grandmothers.  Or  if  we  turn  our  attention 
from  the  broken  lives  of  grown  up  folks,  we 
may  trace  similar  influences  at  work  in  the 
play  of  children.  The  child  loves  the  swing's 
refreshing  sweep,  because  ancestral  children 
lay  in  the  ape's  treetop  cradle.  The  child 
likes  to  sleep  with  the  cat  because  the  touch 
carries  it  back  to  the  race's  ancestral  child- 
hood when  the  maternal  furry  tail  curled 
round  the  infant  lullaby. 

''  Even  the  staid  sciences  which  call  them- 
selves exact  may  be  made  to  effervesce  un- 
der the  touch  of  Sciosophy.  We  may 
change  the  chemical  elements.  We  may 
photograph  thought.    We  may  analyze  the 
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color  of  a  soand.  The  painting  of  the  in- 
visible, and  all  the  marveloas  sequel  of 
BrOntgen's  wondrous  demonstration  bear 
witness  to  this.  To  be  snre,  the  shadow 
picturing  of  Bontgen  rises  not  above  the 
material  plane  but  its  suggestions  have 
opened  the  gateway  through  which  the  uni- 
versal aura  is  divulged.  The  correlation  of 
forces  has  led  the  way  to  the  discovery  of 
the  hidden  meaning  of  elasticity  and  the 
conservation  of  forces  shows  that  the  ele- 
ments we  know  are  only  latent  oxygen. 

'<  The  societies  for  the  study  of  flowers 
through  the  opera  glass,  of  stars  in  mirrors, 
of  the  signals  of  inhabitants  of  Mars,  all  rest 
on  a  broad  basis  of  Sciosophy.  The  gifted 
author  of  'How  to  Study  Birds  Without 
Knowing  Anything  About  Them,'  has 
taught  us  the  value  of  Sciosophy  in  matters 
of  common  observation. 

''In  the  study  of  human  politics  Sci- 
osophic  hypothesis  has  disclosed  wonderful 
vistas  of  the  social  future.  Men's  dreams 
of  the  'Oity  of  the  Sun'  shall  dreaming 
men  make  real.  Toward  this  end  the 
struggle. of  the  social  reformer  must  tend. 
The  effort  to  abolish  legislation,  the  ef- 
fort to  make  legislation  universal,  to  own 
everything  in  common,  to  own  nothing 
in  common,  to  own  nothing  at  all,  to  de- 
stroy all  nations,  impartially,  by  repeal- 
ing the  charters  of  their  existence,  and  to 
extend  the  power  of  our  own  nation  so  that 
all  nations  in  the  world  may  come  under 
her  domination,  all  these  movements  tend  in 
the  same  direction,  the  recognition  of  the 
unreality  of  external  things.  Only  through 
such  recognition  can  universal  peace  and 
happiness  come  about.  If  a  single  mode  of 
taxation,  a  single  article  of  diet,  or  a  special 
form  of  ballot,  will  bring  this  for  you,  then 
adopt  it  and  strive  for  it  and  behold  it  is 
yours.  In  other  words,  the  perfection  of 
being  is  within  us,  and  to  reject  all  that 
seems  to  be  while  struggling  for  the  unat- 
tainable is  the  sole  price  of  social  rest. 


When  each  man  has  the  happiness  of  which 
he  dreams,  he  will  have  all  the  happiness 
he  deserves.  To  attain  this  lies  with  him 
and  with  him  alone. 

"  Not  less  charming  than  social  Sciosophy 
is  Sciosophy  applied  to  medicine.    In  gen- 
eral disease  Lb  due  to  dislocation  or  wan- 
dering of  the  Posthom  Phantom  or  Astral 
Shadow.    When  this  is  at  rest  the  currents 
of  the  body  flow  in  peace.    As  to  immediate 
causes  of  disease,  there  are  many  theories, 
and  all  are  true  so  for  as  they  go,  but  in  Sci- 
osophy all  permanent  remedies  have  found 
their  justification.    The  old  dictum   that 
'  like  cures  like'  is  purely  sciosophic  in  its 
orgin,  as  it  can  rest  on  no  material  induc- 
tion whatever.     The  same  is  true  of  the 
theory  that '  every  part  strengthens  a  part' 
and  that '  heroism  demands  heroic  remedies.' 
As  the  body  is  the  fabric  of  the  mind  so 
through  the  mind  the  body  must  be  reached. 
Through  the  Manas  or  mind  alone  can  the 
dislocated  Astrum  or  Linga-Sarira  be  ad- 
justed to  the  Bupa  or  body,  which  it  was 
made  to  fit.     This  readjustment  depends  on 
the  will  and  the  will  has  been  jarred  into 
action  by  many  different  influences.     Con- 
tact with  Kings  or  with  bones  or  even  with 
the  garments  that  Kings  or  bones  have 
touched  or  worn,  has  produced  this  result. 
Not  that  the  aura  of  a  King  is  more  potent 
than  that  of  a  cab-driver,  but  that  the  im- 
pression of  Boyal  Power  is  strong  on  the 
human  mind,  and  the  jolt  that  this  impres- 
sion gives  may  shock  the  shadow  back  to 
its  place.    A  similar  jolt  is  given  by  the 
modern  necromancy  of  a  popular  cult  in  the 
art  of  healing.    The  nature  of  this  action 
is  clearly  expressed  in  these  words  of  the 
fomous  adept  to  whom  the  discovery  of  the 
secret   of  phantasmal  dislocation  was  once 
vouchsafed.     '  This  cult'  says  the  '  Mother' 
of  the  sect,  '  demonstrates  that  the  padeni 
who  pays  whatever  he  18  able  to  pay  for  being 
healed  is  more  apt  to  recover  than  one  who  wiik- 
holds  a  slight  equivalent  for  healths    Hence 
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this  adept  goes  on  to  observe,  her  initiates 
are  '  not  indigent  and  their  comfortable  for- 
tunes are  acquired  by  healing  mankind  mor- 
ally, physically  and  spiritually.' 

*'  But  right  here  is  the  greatest  danger  of 
all  Sciosophy.  Its  precepts  must  never  be 
sold  for  money.  Once  turn  your  dreams 
into  coin,  whether  as  novelist,  poet, 
phrenologist,  palmist,  pulmist,  horoscopist, 
astrologist  or  medicine-man,  and  all  their 
sacredness  disappears.  The  precepts  of 
Sciosophy  exist  in  endless  store,  boundless 
corollaries  of  unfettered  hypothesis,  but  to 
convert  them  into  gold  is  the  Midas  touch 
that  works  their  degradation.  To  appeal 
to  the  principles  of  Sciosophy  for  hire  is  to 
become  an  empiricist,  a  quack,  a  leech,  a 
vampire,  to  be  everything  that  is  lowest  on 
the  earthy  chain,  the  lowest  of  all  planes. 
It  may  be  true,  indeed,  that  he  who  pays 
most  for  his  astral  healing  is  likely  to 
be  soonest  cured,  but  the  pay  degrades 
his  astral  healer.  The  adept  who  never 
touches  earthy  pay  is  the  one  most  likely 
to  be  exceedingly  rewarded,  for  the  true 
reward  is  within  himself. 

"The  ScioBophist  who  serves  men  for 
coin,  does  it  at  the  sacrifice  of  his  own 
soul.  '  Before  a  soul  can  pass  to  life  beyond 
our  planet,'  says  a  noted  Mahatma,  '  it 
must  unroll  the  long  coil  of  its  incarnations 
and  look  itself  in  the  face.'  To  have  made 
a  living  by  charting  of  skulls,  or  mapping 
finger  tips  on  a  basis  of  sciosophic  inven- 
tions, to  have  cured  diseases  by  faith  or 
hope  or  the  laying  on  of  hands,  to  have 
cast  horoscopes  for  money,  or  laid  bare  the 
secrets  of  the  future  through  the  light  of 
moon  or  stars,  tea-grounds  or  broken  tea- 
cups, to  have  found  gold  or  coal  or  water 
by  witch  hazel  rods,  rain  through  atmal 
incantations,  or  love  through  postage- stamp 
flirtation,  all  this  is  prostitution  of  a 
heaven -born  gift.  The  soul  of  the  scioso- 
phist  who  has  done  such  things  dare  not, 
when  translated,  look  its  past  in  the  face. 


It  must  seek  blindly  a  new  incarnation, 
the  lowlier  the  better,  that  it  may  start 
again  free  from  temptations  which  assail 
the  gifted  and  the  great. 

"  The  author  of  *  Body,  Mind  and  Soul,' 
in  a  sciosophic  trance,  once  saw  in  Devachan 
the  soul  of  a  famous  adept,  who,  in  his 
seventy-eighth  incarnation,  had '  acquired  a 
gift  of  second  sight  and  through  it  has  ac- 
quired a  comfortable  fortune  by  healing 
mankind  '  in  an  elegant  office  in  Chicago. 
His  soul  after  physical  death  is  thus  de- 
scribed : 

"  A  man  six  feet  tall  and  fairly  propor- 
tioned, who  during  life  in  the  physical 
body  claimed  the  friendship  of  a  few  of  the 
world-famed  great,  when  seen  a  few  months 
after  death  had  a  tall  frame.  About  a 
year  later,  he  had  arms  and  legs  shrunken 
to  about  the  size  of  a  dog's  legs ;  and  the 
body  shrunken,  but  still  large,  was  carried 
on  all  fours  ;  and  the  head  had  become  of 
the  shape  one  might  imagine  a  cross  be- 
tween a  dog  and  an  alligator  to  produce ; 
and  the  huge  jaws  were  stretched  in  vain 
to  make  a  sound  of  any  sort.  The  soul  of 
the  man  was  encased  in  this  hideous  non- 
physical  body,  and  readily  recognized  the 
writer.  Two  years  later,  this  soul  was  seen 
near  the  fifth  descent  in  the  caverns  ;  and 
the  non-physical  body  which  it  had  lately 
left  was  roaming  about  the  first  zone,  a 
huge,  lean,  hungry  alligator-dog,  which 
preyed  like  a  vampire  on  the  vitality  of 
any  man  to  whom  it  could  get  access. 

''  It  is  easy  to  see  from  this  that  the  scio- 
sophic adept  on  his  way  to  Nirvana  gains 
nothing  from  a  'comfortable  fortune,'  wrung 
from  the  hopes  and  fears  of  men  and  paid 
for  from  the  crystal  aura  of  his. own  soul, 
the  upper  triad  of  Atma-Buddhi-Manas,  the 
only  thing  in  a  changing  world  which  is 
worth  hoarding  to  you  or  to  me. 

"  No,  no,  truth  is  within  you,  life  is  soul 
growth,wealth  is  wealth  of  the  mind.  Kam- 
aloka,  the  place  of  desire,  is  not  an  elegant 
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oflBce  in  Chicago,  or  a  Fifth  Avenue  home. 
Midway  between  heaven  and  earth  it  lies, 
and  as  your  desires  are  so  your  future 
shall  be.  Whoso  shall  sell  his  dreams  for 
lucre  makes  base  coinage  of  his  soul,  and  as 
I  urge  upon  you  the  transcendent  glories  of 
Sciosophy,  so  do  I  warn  you  against  Scio- 
Bophy's  degenerate  double,  which  is  ^  Hum- 
bug.' And  as  Sciosophy  brings  wealth 
above  all  vain  imagining  because  it  is 
Wealth  of  the  Soul,  so  does  Humbug  bring 
soul  poverty  below  all  conception.  You 
will  know  Sciosophy  from  Humbug  by  this 
mark  and  perhaps  by  this  alone,  that  Hum- 
bug  pays,  and  among  all  grades  of  Scio- 
sophists  as  in  all  ranks  and  classes  of  men, 
Humbug  has  its  Initiates,  its  Adepts  and 

its  Prophets!" 

David  Starb  Jordan. 


Tfft   SOCIOLOGICAL  STATUS  OF  THE  PHYS- 

ICIAN* 

In  preparing  this  address  I  have  liked  to 
think  of  it  as  a  possible  preface  to  chapters 
which  other  men,  who  love  their  work  and 
to  whom  it  is  a  profession  of  faith  in  a  pur- 
pose of  usefulness,  and  who  are  wiser  and 
more  apt  than  I,  might  write  ;  for  the  rela- 
tions of  the  physician  to  the  social  problems 
of  his  day  and  generation,  while  individual 
in  their  character  and  single  in  their  pur- 
pose, are  capable  of  manifold  expression. 

The  term  'sociology,'  first  used  by  Au- 
gust Comptef  less  than  sixty  years  ago, 
may  be  briefly  and  broadly  defined  as  '  the 
science  of  the  laws  of  human  relationships ' 
and,  as  often  happens  in  the  presence  of 
cognate  intellectual  processes  working  to- 
ward the  same  end,  the  suggestion  of  a  con- 
cise definitive  appellation  furnishes  a  rally- 
ing point  to  which  the  various  workers 
converge  and  from  which    they  go    out, 

*  Delivered  before  the  Congress  of  Amerioan  Phys- 
icians and  Surgeons,  held  at  Washington,  D.  C,  May 
1,  2  and  3,-1900. 

tCoars  de  Philosophie  Poeitiv,  1842. 


strengthened  by  a  sense  of  companionship 
and  encouraged  to  more  extended  effort  by 
a  better  comparative  knowledge. 

The  title  sociology,  therefore,  beginning 
with  an  application  in  terms  of  positive 
philosophy,  has  come,  in  the  short  period  of 
half  a  century,  to  include  not  only  theories 
as  to  the  organization  of  society,  but  prac- 
tical considerations  of  the  value,  the  appli- 
cation, the  use,  the  control,  and  finally  the 
prevention  of  certain  social  conditions. 

The  range  of  sociology,  in  its  modem 
form,  may  be  said  to  extend  from  investi- 
gation of  the  power  value  of  psychic  phe- 
nomena in  the  unit,  to  consideration  of 
physical  economics  in  the  mass. 

The  original  ideas  of  society  as  the  pro- 
duct of  extrinsic  causes  or  of  society  as  a 
force-aggregation  upon  a  materialistic  basis, 
have  gradually  given  place  to  a  recognition 
of  the  continuity  of  the  ethical  idea  in  an 
aggregation  of  human  units,  the  majority  of 
whom  are  relieved,  in  whole  or  in  part, 
from  the  demands  incident  to  a  primitive 
struggle  for  existence. 

It  is  precisely  at  this  point  in  the  develop- 
ment of  sociology  that  a  member  of  the  body 
politic,  who  has  long  existed  and  who  has 
indeed  for  several  centuries  had  a  definite 
sociological  status,  becomes  an  increasingly 
co-operative  factor. 

The  science  of  society  which  has  come  in 
the  growth  of  its  responsibility  to  the  human 
mass  to  find  the  need  of  a  more  accurate 
study  of  the  entity  of  the  human  unit,  tarns 
to  the  doctor  of  medicine  for  advice  and 
counsel. 

To  the  members  of  the  medical  profes- 
sion, whose  devotion,  primarily,  to  the  needs 
of  the  unit,  leads  them  to  concentrate  their 
energies  upon  a  succession  of  individuals 
and  who,  consequently,  find  themselves  iso- 
lated more  or  less  from  the  social  commu- 
nity and  placed  apart  as  specialized  workers, 
the  newer  and  broader  sociology  brings,  not 
only  the  stimulus  of  association  and  sym- 
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patby,  but  larger  opportunities  for  the  ex- 
ercise of  their  usefulness. 

As  a  natural  result  of  this  approximation, 
appreciation  grows,  barriers  of  prejudice  are 
broken  down,  the  conventionalities  of  self  in 
which  pessimism  is  nurtured  disappear,  and 
men  of  dijOTerent  walks  of  life  come  to  under- 
stand each  other  better,  in  the  light  of  a 
common  purpose  to  helpful  ends. 

The  sociological  status  of  the  physician, 
therefore,  at  the  present  time,  may  be  said 
to  be  his  standing  in  regard  to  an  extensive 
movement  in  behalf  of  the  study  of  human 
relationships  with  a  view  to  a  truer  compre- 
hension of  their  normal  bases  and  to  the 
betterment  of  their  existing  conditions. 

Before  proceeding  to  a  consideration  of 
the  effectiveness  of  the  doctor  of  medicine  as 
a  part  of  the  social  organization  exhibited 
through  the  medium  of  the  institutions  with 
which  he  is  particularly  related,  and  of  the 
other  duties  of  which  he  is  capable  and 
which  lie  before  him,  it  will  be  well  to  con- 
sider briefly  the  character  of  his  professional 
training  and  its  reactionary  effect  upon 
himself  as  a  man  and  a  citizen. 

Of  all  special  educations  that  of  the  sci- 
ence and  practice  of  medicine,  when  it  is  of 
the  best  quality,  is  the  most  exacting  and 
makes  the  largest  demand  upon  the  staying 
power  of  the  student ;  it  is  longer  in  dura- 
tion, more  confining,  and  requires  more  in- 
tense application  than  the  corresponding 
courses  which  lead  to  a  degree  either  in  law 
or  divinity,  and  affords  a  larger  suggestive 
opportunity  for  collateral  scientific  read- 
ing. 

It  implies,  in  its  beginning,  the  combat- 
ing of  natural  repugnancies,  and,  in  its  con- 
tinuance, a  ceaseless  struggle  against  the 
mentally  depressing  influence  of  daily  con- 
tact with  disease  and  dissolution,  it  chal- 
lenges lofby  sentiments  and  lays  bare  the 
firamework  of  cherished  emotions  ;  on  the 
other  hand,  it  demonstrates  truth  and  gives 
the  foundation  for  a  faith  which,  though 


usually  silent  and  often  circumscribed, 
nourishes  the  optimism  necessary  to  this 
vocation,  and  helps  the  doctor  to  regard  the 
affairs  of  life  in  the  light  of  their  importance, 
not  to  himself,  but  to  the  individual  whom 
for  the  time  being  they  most  concern. 

That  the  '  outward  profession  of  faith'  is 
not  usual  in  the  medical  profession  is  due 
not  to  the  lack  of  this  quality,  but  rather  to 
the  reluctance  to  make  public  expression  on 
the  part  of  men  whose  life  is,  in  its  practical 
exhibition,  largely  confidential,  and  who, 
moreover,  have  especial  opportunity  to  give 
utterance  to  the  spirit  within  them  in 
human  contact  work. 

To  the  claim  that  medical  education  fur- 
nishes the  material  for  a  deep  and  lasting 
faith  in  a  creating  and  sustaining  power 
may  be  added  the  claim  that  it  tends  to 
beget  that  sense  of  reverence  of  which  Ben- 
jamin Kidd  says  ''  that  it  is  a  prepondera- 
ting element  in  the  type  of  character  which 
the  evolutionary  forces  at  work  in  human 
society  are  slowly  developing,  and  with 
which  are  tending  to  be  closely  allied  the 
qualities  of  great  mental  energy,  revolution- 
ary enterprise,  powers  of  prolonged  and 
concentrated  application  and  a  sense  of 
simple-minded  and  single-minded  devotion 
to  conceptions  of  duty." 

That  attributes  such  as  these  may  be  nur- 
tured in  the  stern  curriculum  of  a  medical 
education  and  fostered  under  the  exacting 
conditions  of  a  career  which  is  both  a  prac- 
tical application  and  the  continuance  of 
that  education,  we  know ;  but  it  is  also  well 
for  us  to  know,  daily,  that  the  possession 
of  a  most  intimate  knowledge  of  human  life 
and  its  relationships  implies  an  enormous 
moral  responsibility. 

In  addition  to  the  justly  economic  pur- 
pose of  following  a  reputable  vocation  likely 
to  ensure  a  livelihood,  the  principal  incen- 
tive to  the  study  of  medicine  is  a  purpose,  of 
usefulness,  or  a  basal  sense  of  a  desire  to 
express  in  some  way  the  appreciation  of  an 
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obligation,  a  purpose  which  is  the  under- 
lying motive  of  all  sociological  effort. 

Coupled  with  this  is  the  desire  for  a  more 
intimate  knowledge  of  the  purposes  of  living 
as  expressed  in  terms  of  accomplishment. 

In  addition  to  these  motives  there  is  that 
which  comes  from  the  possession  of  a  truly 
scientific  spirit  seeking  the  acquisition  of 
knowledge  and  the  establishment  to  mental 
vision,  of  a  utilizable  truth,  with  a  view, 
not  to  any  individual  aggrandizement,  but 
to  the  end  of  making  this  a  stepping-stone 
for  further  progress ;  this  sequence  of  stim- 
ulation usually  carrying  with  it  the  senti- 
ment that  the  work  done  is  a  contribution 
to  the  general  welfare. 

In  the  very  beginning  of  his  studies  the 
medical  student  is  brought  into  investigatory 
relationship  with  that  which  he  has  here- 
tofore thought  of  as  an  entity,  a  being,  a 
mystery,  and  which,  now  put  into  his  hands 
for  demolition,  he  finds  to  be  a  most  won- 
derful and  delicately  constructed  machine, 
in  the  study  of  which  he  may  be  said  to 
pass  through  much  the  same  process  of 
mental  evolution  as  that  attributed  by  Pro- 
fessor Giddings  to  primitive  man.  ^ 

He  is  lost  in  marvel  at  the  compact  ar- 
rangement of  muscular  tissues,  regards,  as 
might  the  explorer  of  a  buried  city,  the  sys- 
tem of  canals  which  carry  quickening  fluid 
to  the  outermost  circumvallation  and  of 
drains  into  which  are  cast  waste  matters  to 
be  discharged  without  the  walls ;  while  the 
glistening  white  lines  of  nerves  sending 
their  branches  in  a  network  between  mus- 
cles and  under  and  over  canals  and  drains, 
reveal  to  him  the  suggestion  of  a  system  for 
the  communication  of  intelligence  and  the 
issuance  of  governing  mandates  to  which 
the  combined  telegraphic  and  telephonic 
services  of  the  greatest  city  built  by  human 
hands  have  no  comparison  in  relative  ex- 
tent or  in  perfection. 

*F.  H.  Giddings,  *The  Principles  of  Sociology,* 
Anthropogenic  Aasoclation,  p.  246. 


There  is  probably  no  point  in  his  career 
of  so  much  initial  portent  as  that  in  which 
the  student,  in  the  dissecting-room,  for  the 
first  time  lifts  the  wet  sheet  from  a  face  that 
he  has  never  known,  but  behind  which 
there  dwelt,  and  through  which  there  have 
been  expressed,  all  that  emotion  and  desire 
can  crowd  into  the  compass  of  a  human  life ; 
it  is  a  period  in  which  he  either  consecrates 
himself  or  turns  back ;  if  he  be  honest  he 
does  one  or  the  other ;  if  he  be  a  pretender 
he  may,  it  is  true,  continue  and  complete 
his  medical  school  course  and  go  out  into 
the  broader  school  of  work,  but  without  the 
consecration  he  will  inevitably  fail  of  his 
highest  possibilities  as  a  physician. 

The  impress  which  is  made  by  the  study 
of  anatomy  upon  the  truly  thoughtful  man 
cannot  but  be  emphasized  in  the  ph3^8iolog- 
ical  laboratory,  where  the  student  learns 
the  values  and  uses  of  the  difierent  parts  of 
the  human  machine  and  finds  the  answers 
to  questions  which  the  previous  study  of 
the  structure  of  the  silent  body  have  evoked. 

Here  and  in  the  associated  laboratories 
he  learns  the  chemical  processes  of  the  body 
in  health  and  disease,  the  supplementary 
relationship  of  the  different  organs,  the  pro- 
vision for  their  maintenance  and  repair,  and 
comes  to  recognize  and  to  know  the  func- 
tions of  the  microscopic  organisms  with 
which  the  body  teems. 

Carrying  with  him  the  lessons  born  of 
research,  he  next  passes  into  the  wider 
school  of  clinical  teaching,  and  learns  at  the 
bedside  that  he  has  to  study  something 
more  than  the  disease  and  that  to  render 
the  fullest  meed  of  service  as  a  physician 
he  must  come  to  know,  patiently,  tenderly 
and,  in  the  broadest  sense,  sympathetically, 
his  brother  man. 

Here,  too,  he  learns  that  his  own  feelings 
and  emotions  must  be  subordinated  to  the 
one  purpose  of  his  greatest  help  efficiency ; 
that  here,  as  in  all  scientific  work,  his  per- 
sonal equation  must  be  reduced  to  a  mini- 
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mum  and  that  he  mast  lose  himself  in  the 
effort  to  think  wisely  and  judge  well  for 
others. 

In  former  times,  not  many  years  ago,  the 
bedside  teaching  was  provided  nnder  a 
system  corresponding  to  that  of  apprentice- 
ship in  trade,  and  the  stadent  gained  his 
clinical  experience  through  association  with 
some  active  general  practitioner ;  but  to- 
day, with  the  aggregation  of  population  in 
cities  and  the  consequent  establishment  of 
hospitals,  these  institutions  are  made  to 
furnish  the  clinical  material  necessary  for 
instruction,  thus  fulfilling  one  of  their  im- 
portant obligations  to  the  community  which 
supports  them ;  for  while  the  first  purpose 
of  the  hospital  is  to  provide  for  the  care  of 
the  sick,  no  such  institution  does  the  just 
measure  of  its  work  unless  its  benefits  ex- 
tend beyond  its  walls  through  the  education 
of  those  whose  lives  are  to  be  pledged  not 
only  to  a  warfare  against  disease,  but  to  an 
effort  toward  its  prevention. 

From  an  economic  standpoint  the  hos- 
pital  may  be  defined  as  an  institution  in 
which  capital  and  skilled  labor  combine  to 
provide  such  members  of  the  community  as 
are  temporarily  disabled  and  without  means 
of  support,  with  the  maintenance  and  care 
which  shall  fit  them  to  become  again  self- 
supporting  and  active  community  fact- 
ors. 

It  is  a  free  repair  shop  for  human  ma- 
chines, and  the  capitalist  who  contributes 
to  its  support  does  so  with  the  basal,  though 
perhaps  not  with  the  defined  understand- 
ing, that  his  contribution  is  returned  to  him, 
through  the  community,  in  the  lesser  num- 
ber of  incapacitated  and  dependent  ma- 
chines, while  the  physician  who  furnishes 
the  skilled-labor  contribution  finds  his  re- 
turn  not  only  in  the  same  manner  as  the 
capitalist,  but  in  the  opportunity  which  is 
given  him  of  fulfilling  his  duty  to  humanity 
with  less  expenditure  than  if  he  did  it  at 
his  own  charge,  and  with  better  effect,  under 


conditions  which  inure  greatly  to  his  own 
well-being  and  usefulness. 

But  the  hospital  of  to-day  is  something 
very  much  more  than  a  mere  repair  shop  ; 
it  is  a  school  full  of  object-lessons  in  the 
application  of  those  qualities  which  are  the 
uprights,  the  girders,  and  the  binding-rods 
of  the  modern  social  structure.  In  the  first 
place,  it  is  the  most  absolutely  clean  of  all 
human  habitations,  and  the  present  splendid 
successes  of  surgery  in  the  amelioration  of 
suffering  and  the  preservation  of  life  are 
due  not  only  to  the  application  of  trained 
skill  and  intelligence,  but  to  its  operations 
under  conditions  of  absolute  sterilization 
which  are  microscopic  in  their  minuteness. 

Not  only  is  the  hospital  a  lesson  in  phy- 
sical cleanliness,  but,  if  justly  administered, 
it  is  morally  clean  as  well ;  for  so  important 
is  its  service,  so  often  does  the  issue  of  a  life 
depend  upon  the  observance  of  some  ap- 
parently minor  detail,  that  its  work  must 
be  done  under  the  strictest  discipline; 
order,  obedience,  alertness  and  complete 
devotion  to  the  duty  in  hand  must  be  com- 
manded within  its  walls. 

Under  such  responsibilities  the  position 
of  superintendent  of  a  hospital  is  a  serious 
one,  calling  for  administrative  ability  of  no 
mean  order. 

Gradually  with  the  growth  of  urban  hos- 
pitals these  posts  have  come  to  be  filled  by 
selected  men  who,  from  previous  education, 
along  other  than  medical  lines,  or  from 
training  in  the  hospitals  themselves,  have 
acquired  the  ability  to  deal  with  questions 
of  structure,  repair,  lighting,  heating,  vea- 
tilation,  equipment,  food-supply,  and  the 
details  having  to  do  with  a  housekeeping 
for  hundreds  of  patients  and  nearly  hal 
that  number,  the  usual  ratio,  of  medica 
house-ofScers,  nurses,  and  attendants. 

Many  hospitals  are  administered  hf 
women  who  have  had  their  preliminary 
training  in  such  institutions  as  nurses  ; 
women  are  also  supplementing  the  general 
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administrative  work  as  superintendents  of 
hospital  training-schools  for  nurses. 

The  entrance  of  women  into  hospital  life 
and  work  is  one  of  the  sociological  advances 
for  which  the  medical  profession  is  mainly 
responsible,  a  responsibility  having  a  serious 
ethical  as  well  as  an  important  economic 
side. 

Under  present  conditions  the  training- 
schools  furnish  to  the  hospitals  a  much 
better  service  than  could  otherwise  be  ob- 
tained, one  which  has  contributed  much  to 
the  precision  and  fidelity  of  the  work  done 
and  which  ha«  moreover  exercised  a  gen- 
erally beneficial  effect  upon  the  morale  of 
the  patients. 

The  course  of  study  of  the  hospital-trained 
nurse  is  a  severe  one,  usually  of  two  years' 
duration,  but  now  being  lengthened  to  three 
and  four  years ;  the  woman  who  enters 
upon,  and  continues  in  it,  has  a  liberal  edu- 
cation in  the  deterrent  side  of  human  life 
and,  if  she  graduates  well,  comes  out  of  the 
hospital  to  enter  individually  upon  a  voca- 
tion in  which  she  is  likely  to  find  herself 
set  apart  from  the  society  about  her,  even 
more  than  is  the  physician. 

For,  while  the  physician  has  his  medical 
societies  and  other  social  relationships  with 
his  fellows,  the  nurse  has  only  the  affilia- 
tion with  her  training-school  and  hospital ; 
that  she  often  finds  it  difficult  to  cope  with 
the  competition  in  her  profession  and  the 
discomfort  of  an  uncertain  income,  is  shown 
by  the  tendency  to  re-enter  institution- life, 
even  at  moderate  salaries,  among  nurses 
who  have  been  in  private  practice. 

The  trained  nurse  has  now  been  in  ex- 
istence, as  a  community  factor,  a  sufficient 
length  of  time  to  make  statistical  estimates 
possible,  and  it  appears  that  the  active  pro- 
fessional life  of  the  nurse,  outside  of  insti- 
tutions, is  covered  by  an  extreme  limit  of 
fifteen  years,  and  that  her  average  annual 
income  is  that  of  the  average  woman 
teacher. 


The  teacher  has  a  regular  stipend,  al- 
lotted hours  of  work,  and  a  definite  holiday  ; 
the  nurse,  in  private  practice,  has  no  regu- 
lar stipend,  no  protracted  leisure,  and  leads 
an  economically  irregular  life,  with  oc- 
casionally extraordinary  demands  upon  her 
strength  and  powers  of  endurance. 

The  medical  profession,  which  has  created 
the  trained  nurse,  to  its  own  great  advan- 
tage and  with  considerable  extension  of  its 
helpfulness,  owes  a  debt  which  should  be 
acknowledged  not  only  individually  but 
generally. 

The  provision  for  lodgment  of  nurses  in 
separate  buildings  where  they  may,  when 
off  duty,  have  the  comforts  of  a  home,  is  a 
step  in  this  direction ;  here  also  the  training 
in  the  hospital  is  supplemented  by  instruc- 
tion in  housekeeping,  purchasing,  and  diet- 
kitchen  work,  and  the  nurse  thus  educated 
who  goes  into  private  practice  and  becomes 
temporarily  the  member  of  a  household, 
does  so  with  a  better  knowledge  of  the  per- 
plexities which  may  beset  the  housemother 
when  illness  cuts  across  the  line  of  home 
affairs. 

Another  question  which  is  coming  to  the 
front  is  that  of  the  establishment  of  co-oper- 
ative training  schools,  in  which  a  nurse, 
having  served  her  probationarj^  period  and  a 
year  or  more  in  one  hospital,  is  passed  on  to 
a  second  and  third  hospital,  either  of  a  dif- 
ferent class  or  in  another  city,  returning  to 
the  first  hospital  for  her  final  service  and 
graduation.  Under  this  plan  the  nurse,  ad- 
mitted only  on  an  entrance  examination 
and  first  trained  in  a  general  hospital 
would  continue  her  studies  in  a  lying-in 
hospital,  a  children's  hospital,  some  special 
hospital,  and  in  a  hospital  for  contagious 
diseases,  and  the  higher  educational  stan- 
dard required  of  applicants,  the  length  of 
the  course  and  its  completeness,  would  tend 
not  only  to  furnish  a  better  class  of  women, 
more  competent  to  succeed  in  private  prac- 
tice, but  would  help  to  prevent  that  over- 
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crowding  of  the  nursing  profession  already 
apparent. 

Leaving  now  the  hospital,  a  term  here 
meant  to  include  asylums,  convalescent 
homes  and  similar  institutions  which  are 
his  particular  province,  and  passing  over 
questions,  interesting  in  themselves  in  re- 
gard to  the  working  relationship  of  medical 
staffs  and  boards  of  managers,  let  us  con- 
sider other  directions  wherein  the  physician 
finds  opportunities  for  the  acknowledgment 
of  his  citizenship. 

The  medical  supervision  of  public  schools, 
of  recent  inauguration,  demanded  as  a  ne- 
cessity in  view  of  the  opportunity  afforded 
for  the  spread  of  contagious  diseases 
through  the  medium  of  these  aggregation 
centers,  is  opening  the  way  to  a  much 
larger  sociological  service  than  was  at  first 
expected  of  it ;  for,  where  medical  inspec- 
tion has  been  fairly  established,  the  exam- 
iners find  themselves  confronted  with  ques- 
tions of  the  proper  seating  of  school  chil- 
dren, of  the  provision  of  school  lunches,  of 
proper  lighting,  ventilation  and  sanitary  ac- 
commodations and  of  the  detection  and 
setting  aside  for  compensatory  educational 
advantages  children  whose  defective  sight 
or  hearing  puts  them  below  the  average  of 
their  fellows. 

It  is  in  schools  for  the  defective,  however, 
that  the  doctor  finds  his  especial  work,  and 
the  generous  provision  now  made  for  the 
care  of  feeble-minded  and  backward  chil- 
dren, the  blind,  the  deaf,  and  latterly  the 
crippled,  gives  him  a  large  opportunity  for 
elucidative  study  leading  toward  the  better- 
ment of  the  condition  of  those  whose  in- 
heritance or  personal  misfortune  have  made 
them  a  charge  upon  the  community,  not 
only  for  assistance,  but  for  encouragement 
toward  turning  their  moderate  capital  in 
life  to  the  best  account. 

The  distinction  between  lack  of  percep- 
tive capacity  and  lack  of  sense- transmission 
is  frequently  represented  only  by  a  thin  and 


shadowy  line,  and  the  partition  classifica- 
tion of  dependent  and  imperfect  children  is 
often  one  of  the  most  exacting  of  the  moral 
responsibilities  of  the  doctor. 

Children  who  are  regarded  as  backward, 
or  even  idiotic,  are  sometimes  found  on 
careful  examination,  to  be  merely  creatures 
shut  within  themselves  by  the  closure  of 
normal  channels  of  communication,  and  the 
bringing  of  such  children  into  touch,  through 
the  education  of  their  tactile  sense,  with  the 
human  companionship  which  makes  life 
worth  living  is  worth  far  more  than  all  it 
costs  in  time  or  effort. 

In  such  cases  as  these  the  child  has  vir- 
tually no  desultory  memory,  all  impressions 
received  come  mainly  through  one  channel 
and  the  memorizing  capacity  is  in  propor- 
tion to  the  concentration  effort  in  reception, 
the  nervous  energy  of  the  child,  moreover, 
instead  of  being  expended  in  an  effort  at  re- 
ception through  several  sense  organs,  is 
limited  to  a  distinctively  volitional  one,  and 
in  place  of  being  used  in  the  elaboration  of 
different  methods  of  expression,  is  devoted 
almost  solely  to  perception. 

The  intelligence,  slowly  educated  by  an 
expenditure  of  effort  on  the  part  of  the  child, 
is,  reactively ,  constantly  increasing  the  per- 
ceptive power,  so  that  when,  through  the 
utilization  of  a  quickened  tactile  sense,  new 
forms  of  expression  are  afforded,  the  concen- 
trated nervous  energy  bursts  its  bounds  in 
a  flood  of  questions  and  there  is  no  fairyland 
imaginable  which  will  compare  in  its  won- 
ders to  that  into  which  such  a  child  is  ad- 
mitted through  the  educational  portals  of 
the  kindergarten  for  the  blind. 

The  first  attempts  at  the  education  of  the 
so-called  deaf  mutes,  but  mutes  only  because 
of  the  lack  of  hearing  and  of  training,  began 
naturally  through  the  medium  of  the  signs 
and  gestures  which  these  unfortunates  sub- 
stituted for  the  inadequate  utterance  of 
which  some  of  them  were  capable.  While 
succeeding  in  imparting  a  good  education 
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throagh  the  medium  of  the  manual  and 
geeture  language,  this  method  created  a 
class  set  apart  by  itself  because  of  its  ina- 
bility to  communicate,  through  any  other 
medium  than  that  of  writing,  with  its  hear- 
ing and  speaking  environment. 

The  recognition  in  an  educational  process, 
of  so  serious  a  defect  as  the  creation  of  a 
distinct  class  in  the  community,  subject  to 
the  temptation  of  intermarriage  and  the 
consequent  possibility  of  class  perpetuation, 
together  with  a  better  knowledge  of  the  fact 
that  many  of  these  people  had  an  amount 
of  hearing  power  sufficient  to  enable  them 
to  perceive  sounds  which  they  themselves 
made,  brought  about  the  gradual  introduc- 
tion into  the  manual  schools,  of  a  system  of 
voice-training  and  lip-reading,  which  has  so 
far  gained  ground  as  to  lead  to  the  establish- 
ment of  schools  devoted  exclusively  to  this 
method. 

The  growth  and  progress  of  schools  for 
the  deaf  in  the  United  States  since  the  es- 
tablishment of  the  first  school  in  1817,  may 
be  judged  from  the  fact  that  the  twelve 
original  pupils  at  that  date  have  now  in- 
creased to  almost  ten  thousand,  in  over 
eighty  schools,  and  that  very  nearly  half 
this  number  of  pupils  are  being  taught  ar- 
ticulation. 

With  the  progress  of  a  method  of  educa- 
tion which  is  ultimately  destined  in  the 
main  to  prevail,  since  it  is  in  the  line  of 
that  sociological  advance  which  seeks  to 
make  and  to  keep  each  unit  a  viable  mem- 
ber of  the  community,  a  more  precise  de- 
termination of  the  amount  of  hearing  pos- 
sessed by  each  pupil,  and  the  possibility  of 
its  improvement  becomes  a  matter  of  great 
importance. 

Under  the  auspices  of  the  National  As- 
sociation of  Teachera  of  Speech  to  the  Deaf, 
acting  in  co-operation  with  one  of  the  bodies 
forming  this  Association,  the  American 
Otological  Society,  a  systematic  examina- 
tion of  all  pupils  in  schools  for  the  deaf 


throughout    the    United   States  has  been 
undertaken. 

The  purpose  of  this  investigation  is  to 
provide  not  for  what  might  be  called  a 
census-taking,  but  for  the  establishment  of 
continuous  special  medical  examination  of 
the  pupils,  firstly,  for  their  immediate  ad- 
vantage, and,  secondly,  to  make  records 
upon  a  uniform  basis  suitable  for  compari- 
son and  tabulation. 

The  work,  already  begun  as  a  prelimi- 
nary investigation  in  the  Horace  Mann 
School,  shows  that  out  of  150  children,  set 
apart  by  their  infirmity  and  specially  edu- 
cated, fully  8  %  are  capable  of  being  restored 
to  an  amount  of  hearing  which  will  enable 
them,  in  some  instances  with  the  help  of 
artificial  aids  to  hearing,  to  take  their  places 
in  the  society  of  people  of  normal  average 
hearing,  while  still  others,  to  the  extent  of 
an  additional  5%,  can  be  so  far  improved 
as  to  be  materially  aided  in  their  power  to 
acquire  well-modulated  articulation. 

Between  10%  and  15%  of  these  cases,  in 
addition  to  those  already  mentioned,  are 
found  to  illustrate  the  truth  of  the  saying 
that  disuse  is  abuse,  for  in  them  it  is  possi- 
ble, by  means  of  speaking-tubes  and  other 
appliances  for  the  direct  communication  of 
sound  to  the  perceptive  organs,  to  awaken 
what  may  be  called,  for  want  of  a  better 
term,  the  latent  hearing,  and  make  it,  if 
not  a  means  of  communication  of  consecu- 
tive thought,  at  least  useful  for  improve- 
ment of  the  articulation. 

With  the  continued  prosecution  of  this 
investigation  there  is  opened  a  large  field 
for  the  study  of  the  causes  of  high  grades 
of  deafness  in  young  children,  and  one  lead- 
ing to  better  knowledge  of  possibilities  of 
prevention. 

A  more  recent  effort  at  compensatory 
education  follows  lines  laid  down  nearly  70 
years  ago  in  Bavaria,  and  since  extended  to 
other  countries  in  Europe,  finding  its  most 
marked  success  in  Italy. 
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Five  years  ago  there  was  opened  in  Boston 
a  charitable  institution  which  deserves  more 
than  passing  notice  for  the  comparative 
novelty,  as  well  as  the  value,  of  the  work 
undertaken,  and  for  the  promise  which  it 
gives  of  extension. 

The  Industrial  School  for  Crippled  and 
Deformed  Children,  beginning  with  11  pu- 
pUs  in  1895,  now  with  quadruple  that  num- 
ber and  a  large  waiting  list,  has  served  as  a 
Sdggestion  for  the  establishment  of  other  in- 
stitutions of  the  same  or  similar  character 
in  Milwaukee,  Chicago,  and  Baltimore. 

In  New  York  a  school  of  this  kind  is  now 
projected,  and  in  Philadelphia  Mr.  Widener 
has  recently  given  the  sum  of  two  million 
dollars,  the  income  of  which  is  to  be  ex- 
I>ended  for  the  care,  education,  and  indus- 
trial training  of  cripples. 

'*  Strange  it  is,'^  says  Dr.  E.  H.  Bradford, 
the  practical  founder  of  the  Boston  school, 
in  a  paper  not  yet  published,  but  from 
which  I  am  permitted  to  quote,  ^'  that  while 
in  every  civilized  country  the  insane,  the 
blind,  the  dumb,  the  epileptic  and  the 
idiotic  receive  careful  attention,  but  little 
heed  is  paid  to  the  education  of  the  most 
deserving  of  all  unfortunates,  namely  the 
crippled. 

''  The  cripple  is  left  to  the  almshouse  or 
allowed  to  remain  in  a  back  room  at  home 
idle,  useless,  petted,  often  the  only  wilful 
member  of  the  family  whose  misdirected 
kindness  aids  in  ruining  his  character ; 
hampered  by  disease  and  deformed,  he  is 
doomed  to  the  injurious  influence  of  idleness. 

'*  Crippled  children  can  be  grouped  under 
two  heads  :  those  who  are  suffering  from  a 
chronic  disease  which,  during  their  child- 
hood,  either  prevents  their  attending  school 
altogether,  or  else  where  their  attendance 
is  interrupted  or  prevented  because  their 
feeble  condition  will  not  stand  the  fatigue 
of  a  school  day  adapted  only  for  strong 
children.  The  majority  of  these,  if  they 
receive  good  care,  good  food,  good  air,  under 


proper  medical  supervision,  recover  with 
more  or  less  resultant  deformity  and,  al- 
though handicapped  as  breadwinners,  are 
eventually  able  to  do  something  as  workers, 
that  is,  if  trained  during  their  childhood, 
may  become  skilled  in  sedentary  occupa- 
tions, but  if  uneducated,  are  necessarily 
idle  and  useless. 

''The  second  class  comprise  those  per- 
manently crippled  either  by  congenital  de- 
formity or  by  paralysis.  They  can  never 
recover  from  their  ailment  and  are  perma- 
nently excluded  from  the  use  of  their  legs 
or  arms.  Special  instruction  is  needed  for 
these  and  special  avenues  must  be  made  for 
them  for  certain  kinds  of  work  which  they 
can  b;B  taught  to  do  with  the  aid  of  suitable 
apparatus  designed  for  them.  This  class 
can  be  of  use  to  the  community  in  many  in- 
stances, as  their  affliction  frequently  de- 
velops a  concentrated  ability  in  certain 
directions,  not  found  in  more  active  or 
healthier  persons.  If  they  are  unable  to 
become  producers  to  a  large  extent,  yet  in 
many  instances  they  may  be  trained  into 
workers  contributing  to  their  support. 
They  are  saved  from  the  curse  of  idleness 
and  in  rare  instances  may  develop  unusual 
and  useful  talent." 

To  make  provision  for  these  two  classes 
in  a  day  school  it  is  necessary,  or  at  least 
advisable,  to  furnish  means  of  transporta- 
tion under  conditions  favorable  to  the  most 
helpless,  and  in  the  school  itself,  there  must 
be,  in  addition  to  the  ordinary  recitation 
and  study  rooms,  rest  rooms  with  reclining 
chairs  or  beds,  rooms  for  the  training  of  the 
pupils  in  various  occupations,  and  a  diet 
kitchen  from  which  food  may  be  dispensed. 

To  meet  these  peculiar  conditions  the 
staff  of  teachers  must  be  supplemented  by 
a  trained  nurse,  and  there  should  be  regu- 
lar medical  visitors,  preferably  men  on  ser- 
vice in  orthopedic  hospitals. 

The  census  of  1890  gives  the  number  of 
feeble-minded,  both  children  and  adults,  in 
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the  United  States  as  a  little  less  than  one 
hundred  thousand;  bat  one  of  the  best 
authorities  in  the  treatment  of  this  class  of 
dependents  thinks  that  there  are  probably 
four  to  every  thousand  of  the  population,  or 
a  total  of  very  nearly  three  hundred  thous- 
and. Of  this  number  about  one  in  thirty 
only  are  in  institutions  and  the  remainder 
are  scattered  throughout  the  community, 
some  in  their  own  homes,  where  they  are 
the  objects  of  solicitous  care  and  affectionate 
regard,  others  and  the  larger  proportion,  in 
almshouses,  in  prisons,  and  on  the  road  as 
tramps. 

Their  number  is  apparently  increasing. 
In  1860  there  were  six  hundred  to  the 
million  inhabitants,  in  1890,  liftmen  hundred 
to  the  million;  and  they  propagate  their 
kind ;  with  them  are  linked  the  variable 
and  occasional  criminals,  as  distinguished 
from  the  criminals  having  criminal  trades, 
and  about  the  borders  of  this  realm  of  the 
unfit  circulate  the  merely  idle,  the  dissolute, 
the  profligate  and  the  debauchee. 

The  differentiation  of  these  classes,  the 
sorting  out  of  this  waste  humanity,  the 
utilization  of  what  is  good  in  it  and  the 
protection  of  that  which  is  feeble  and  use- 
less constitutes  one  of  the  most  intricate 
problems  of  modern  social  life. 

He  who  holds  the  key  to  a  situation,  is  in 
a  measure  responsible  for  the  situation  and 
the  key  to  this  particular  problem  is  in  the 
hands  of  the  doctor  more  than  in  those  of 
any  other  citizen. 

He,  more  than  any  other,  as  a  necessity 
of  his  education,  has  been  brought  person- 
ally into  contact  with  the  deficient,  his 
active  life  is  spent  in  drawing  comparisons 
"with  a  normal  standard  of  which,  if  he  is  to 
do  his  work  well,  he  must  constantly  seek 
to  keep  himself,  physically,  mentally,  and 
morally,  an  example. 

It  is  evident  that  among  the  many  lines 
of  sociological  activity  prescient  of  the 
growing  intelligence  and  increasing  public 


conscience  of  the  people,  this  work  of 
analysis  of  human  waste  and  of  discrimina- 
tion out  of  which  grows  helpful  suggestion 
is  particularly  the  province  of  the  doctor- 

A  measure  of  work  of  this  sort  should  be 
commanded  of  the  medical  profession  by 
the  community,  not  that  the  medical  pro- 
fession is  not  already  engaged  in  such  work 
and  does  not  find  in  it  fruitful  opportunities, 
but  that  to  command  is  to  sustain  and  to 
support,  and  the  public  could  with  advai;!- 
tage  make  the  labors  of  the  physician  for  the 
common  welfare  more  productive  than  they 
are  at  present. 

The  experience  which  has  led  to  the  sub- 
stitution, in  the  hospital  supported  by  pri- 
vate charity  and  in  the  municipal  hospital, 
of  an  educated  and  trained  physician  for 
the  man  of  business  or  the  politician  as  su- 
perintendent, should  serve  the  same  purpose 
in  our  public  institutions.  The  doctor  is 
ready  and  willing,  and  the  number  of  med- 
ical men  who  would  accept  positions  of  this 
kind  at  moderate  salaries  under  conditions 
which  would  give  them  time  and  oppor- 
tunity for  studious  work,  is  steadily  in- 
creasing. 

The  popular  idea  of  an  almshouse  is  often 
very  much  that  it  is  a  place  for  the  storage 
of  decrepit  bodies  past  usefulness,  an  insti- 
tution paying  an  annuity  in  food  and  lodg- 
ment to  such  members  of  the  community  as 
have  not  had  the  fortune  or  the  foresight  to 
provide  for  their  inactive  years. 

It  is  partly  to  the  prevalence  of  this  idea 
that  institutions  of  this  class  have  been  pub- 
lic jetsam  stranded  on  the  shores  of  the  cur- 
rent of  community  life ;  but,  the  stream  of 
humanitarian  progress  increasing  in  vol- 
ume and  growing  ever  stronger,  is  lifting 
them,  they  are  coming  to  be  regarded  more 
as  hospitals,  administered  more  upon  the 
hospital  plan,  and  in  several  of  the  largest 
city  almshouses  of  this  country  the  changes 
which  have  taken  place,  to  the  betterment 
of  the  inmates,  under  the  influence  of  a  reg- 
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ular  medical  visiting  staff,  supplemented  by 
salaried  hoase-officers  and  trained  nurses, 
is  most  gratifying  and  promissory  of  still 
better  conditions. 

The  same  influence  is  at  work  in  the  do- 
main of  penology ;  prisons  everywhere  are 
steadily  coming  to  be  less  punitive,  more 
reformatory,  and  the  in  determinate  sen- 
tence is  a  recognition,  not  only  of  the  possi- 
ble good  underlying  apparent  evil,  but  also  of 
the  fact  that  betterment  of  the  physical  con- 
dition, as  well  as  of  the  mental  point  of  view, 
is  a  necessary  basis  for  a  healthy  morality. 

Dr.  Coulston,  of  the  Boyal  Edinburgh 
Asylum,  illustrates  the  fact  that  purely 
mental  and  moral  causes  play  but  a  small 
part  in  the  production  of  insanity,  as  com- 
pared with  causes  bodily  and  physical,  by 
the 'statement  that  of  cases  examined  by 
him  only  11.5  per  cent,  were  due  to  mental 
shock,  the  remainder  being  the  outcome  of 
causes  acting  on  the  brain  through  the 
body  ;  drink  and  dissolute  living,  faulty  de- 
velopment, hereditary  disposition  and  the 
like ;  furthermore,  he  gives  it  as  his  opinion 
that  the  late  epidemic  of  influenza  caused 
more  insanity  than  all  the  public  and  pri- 
vate anxiety  in  connection  with  the  war  in 
Africa. 

The  weakness  of  will  and  the  inability  to 
sustain  healthy  mental  exertion,  evident  in 
asylums  for  the  insane,  are  found  also, 
though  in  lesser  degree,  in  houses  of  refuge, 
almshouses  and  prisons,  and  the  parallelism 
of  conditions  of  the  mentally,  morally  and 
physically  defective,  with  the  interchange- 
ability  of  their  classification,  are  nowhere 
more  compactly  observable,  more  readily 
made  subject  of  study,  than  in  the  public 
institutions  departments  of  our  great  cities 
with  their  shifting  population  passing  from 
one  institution  to  another,  a  pauper,  a 
drunkard,  a  malefactor  in  succession,  but 
always  a  public  charge. 

These  departments,  classed  in  the  civic 
roster  with  the  departments  of  public  works 


as  channels  of  expenditure,  fiscal  adminis- 
tration and  possible  political  preferment, 
have  come  to  be  regarded,  because  of  their 
humanitarian  function,  as  fields  for  the  ex- 
ploitation of  philanthropic  efibrt. 

Worthy  and  commendable  as  this  is  and 
most  welcome  as  opening  the  way  to  still 
better  defined  conditions,  it  fails  of  its  fullest 
efficiency  because  it  lacks  the  necessary 
foundation  of  accurate  information  in  regard 
to  the  subjects  with  which  it  has  to  deal 
and,  under  the  ordinarily  existing  political 
conditions,  fails  of  continuity  of  effort. 

The  care  of  the  physically,  mentally,  and 
morally  sick  is  so  very  serious  a  part  of  the 
business  of  life,  its  judicious  exercise  so 
important  to  the  welfare  of  the  whole  com- 
munity, that  it  is  best  placed,  unreservedly, 
in  the  hands  of  those  whose  training  has 
fitted  them  for  its  obligations  and  who  have 
learned,  by  repeated  experiences,  that  an 
emotion  however  good,  or  an  impulse  how- 
ever philanthropic,  unexpressed  in  care- 
fully considered  and  continuously  beneficial 
work,  sinks  to  the  level  of  a  personal  grat- 
ification. 

The  ideal  institutions  department  is  that 
which,  removed  entirely  from  political  con- 
trol, but  still  a  part  of  the  city  government, 
is  adjusted  and  administered  upon  the  hos- 
pital basis,  bringing  to  its  service,  as  does 
the  hospital,  the  conjoint  efforts  of  the  man 
of  business  and  the  physician.  The  actual 
work  is  in  the  hands  of  a  general  superin- 
tendent or  commissioner,  a  medical  man  of 
large  experience  and  institution -training  at 
a  salary  enabling  him  to  devote  his  whole 
time  to  the  duties  of  his  office ;  under  him, 
as  the  heads  of  subdepartments,  salaried 
officials,  among  them  medical  men  and  wo- 
men and  house  officers,  either  senior  med- 
ical students  or  recent  graduates,  holding 
positions  the  equivalents  of  those  in  general 
hospitals. 

The  whole  under  control,  both  as  to  ap- 
pointment, general  management  and  ex« 
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penditare,  of  a  board  of  trustees,  the  ma- 
jority physicians,  and  an  unpaid  visiting 
medical  staff. 

The  existence  of  such  an  institutions  de- 
partment would  mean  the  establishment  of  a 
biological  station,  which  would  be  the  means 
of  bringing  the  greatest  benefit  to  its  in- 
mates and  at  the  same  time  would  be  an 
educational  center  from  which  would  ema- 
nate, for  professional  and  public  information, 
deductions  derived  from  conscientiously  ap- 
plied  scientific  observation. 

Affiliated  with  the  Institutions  Depart- 
ment in  cities  is  the  Department  of  Police ; 
through  the  police  station  pass  a  large  pro- 
portion of  the  inmates  of  the  city  institu- 
tions and,  under  police  supervision  and  in- 
spection, live  the  defectives  with  whom  the 
medical  profession  could,  advantageously, 
be  brought  into  more  recognizedly  effective 
contact,  either  by  medical  appointments  on 
police  commissions  or  by  the  creation  of 
medical  bureaus  as  a  part  of  police  depart- 
ments. 

Such  bureaus,  in  addition  to  rendering 
the  professional  services  for  which  private 
practitioners  or  contract  surgeons  are  usu- 
ally employed,  would  provide  responsible 
care  and  carefully  trained  investigation  in 
cases  of  accident  or  violence  with  corre- 
spondingly accurate  records,  and  could  be 
made  to  do  valuable  correlative  work  with 
the  institutions,  the  police  and  the  hospitals. 

It  has  been  said  by  the  trainers  of  youth 
that  they  do  not  get  from  the  doctor  the 
help  expected  and  needed  in  the  inculcation 
of  those  lessons  which  teach  the  moral  value 
and  moral  use  of  the  human  body  and  are 
the  substructure  of  healthful  living,  but  it 
is  doubtful  also  if  the  doctor  has  as  yet  had 
his  sufficient  opportunity. 

The  recent  endowment  in  a  large  univer- 
sity, of  a  professorship  of  hygiene,  with  the 
stipulated  condition  that  the  appointment 
shall  bear  with  it  the  obligation  of  a  closer 
relationship  with  the  lives  of  the  students, 


is  an  important  and  welcome  step  in  this  di- 
rection, and  the  chair  so  endowed  might  be 
made  the  center  of  a  Department  of  Civics. 

Still  another  relationship,  which  may  be 
broadened  beyond  its  individual  phase,  is 
that  between  the  doctor  and  the  clergyman, 
and  recent  experiments  based  upon  a  prop- 
osition that  the  divinity  student  should 
have  opportunities  to  see  the  practical  side 
of  hospital  and  other  institution  work  under 
medical  guidance,  are  so  promising  as  to 
lead  to  the  serious  consideration  of  making 
this  a  definite  part  of  regular  divinity- 
school  instruction,  while  the  growing  ap- 
preciation of  the  importance  of  medical 
missions,  with  the  understanding  that  they 
are  to  be  in  the  charge  of  thoroughly  edu- 
cated physicians,  and  the  demands  for  in- 
struction in  medical  ethics  in  our  medical 
schools  show  a  tendency  to  approximation 
in  the  work  of  two  professions  which  began 
originally  as  one. 

It  would  be  interesting  to  take  up  in  de- 
tail other  and  various  channels  through, 
which  the  doctor,  because  of  the  elaboration 
of  modern  community  life,  finds  recognized 
opportunities  for  his  outgo  from  the  unit  to 
the  mass;  such,  for  instance,  as  questions 
of  water-supply  and  sewage  disposition, 
food  and  drug  adulterations,  asylum  and 
hospital  construction,  health  and  quaran- 
tine regulations,  hygiene  and  physical  train- 
ing and  to  cite  illustrative  instances  ;  but 
enough  has  been  said  to  emphasize  the  fact 
that  his  principal  value  to  the  community 
springs  from  his  intimate  knowledge  of  the 
personal  needs  of  his  brother  man. 

His  sociologic  status  is  the  outcome  of 
this  distinctive  privilege,  and  his  recogni- 
tion and  proper  use  of  it,  as  the  teacher  of 
the  individual  and  as  the  exponent  of  the 
beauty  and  righteousness  of  cleanly,  whole- 
some and  useful  living,  make  his  foremost 
duty  to  society. 

Clarence  John  Blake. 

Harvabd  Medical  School. 
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ALUMINIUM-MAGNESIUM  ALLOYS. 

Thkbb  have  recently  appeared  accounts 
of  a  ^  newly  discovered '  series  of  alloys  of 
alaminiam  and  magnesium  which  are  con* 
sidered  by  their  discoverers  peculiarly  val- 


variation  of  quality  and  the  law  of  such 
variation  is  from  a  paper  read  by  Professor 
Carpenter,  in  1898,  before  the  American 
Society  of  Mechanical  Engineers  and  pub- 
lished in  their  transactions  for  that  year. 


Tenacity  of  Magnesium. 


N  amber  of  Test 
Piece. 

Diameter. 

Breaking 
Load  T^bR. 

Breaking  Load 
Lbs  per  sq.  in. 

Elastic  Limit 
Lbs.  per  sq.  in. 

Extension 
per  cent. 

Modnlns  of 
Electricity. 

1 

.433 
.433 
.442 
.435 
.424 
.432 

3,500 
3,250 
3,200 
2,900 
3,500 
3,300 

23,800 
22,050 
20,900 
19,500 
24,800 
^500 

8,800 

42 

1.8 
2.5 
3.1 
2.3 

2.040.000 

2 

1,860,000 

3 

10,780 
8,400 
7,090 

2,060,000 
1,830,000 
1,930,000 

4 

5 

6 

Alloys  of  Aluminium  and  Magnesium. 


Number  of 
Test  Piece. 

Percentage  of 
Magnesium. 

Specific  Gravity. 

Breaking  Strength, 
lbs.  persq  in. 

Elastic  Limit, 
lbs.  per  sq.  in. 

Modulus  of 
Elasticity. 

1 
2 
3 
4 
5 

0 

2 

5 

10 

30 

2.67 
2.62 
2.59 
2.55 
2.29 

13,685 
15,440 
17,860 
19,680 
5,000 

4,900 

8,700 

13,090 

14,600 

1,690,000 
2,650,000 
2,917,000 
2,650,000 

uable  and  promising.  Dr.  Mach,  for  ex- 
ample, has  named  such  alloys  '  magnalium.' 
Possibly  other  investigators  may  not  be 
aware  that  this  series  was  long  ago  investi- 
gated at  the  suggestion  of  the  writer  and  in 
considerable  detail  in  the  laboratories  of 
Sibley  College.  The  writer  published  an 
account  of  the  work  in  1893  and  it  has  been 
reproduced  or  summarized  in  several  cases 
since.*  The  following  are  the  tabulated 
results  of  such  tests  of  strength  of  the  two 
metals  and  their  alloys  as  then  determined. 
The  succeeding  graphic  illustration  of  their 

*  For  earlier  work  on  properties  of  magnesium  and 
its  alloys,  see  '  Materials  of  Aeronautic  Engineering,' 
TranBoetioM  Aeronautic  Congreaa,  Chicago,  1893  ;  also 
Sibley  Journal,  April,  1894.— R.  H.  T. 

*  fiiagnesium  as  a  Constructive  Material. ' — R.  H.  T. 
London  Machinery,  May,  1896  ;  *  Industries  and  Iron,' 
May  22,  1896.  Also  Thurston's  *  Materials  of  Engi- 
neering,' vol.  iii.,  pp.  94-561. 

'  Mechanical  Properties  of  certain  Aluminium  Al- 
loys,' R.  C.  Carpenter  ;  Trana  A.  S.  M.  E.,  vol.  xiz., 
1898,  No.  DCCLXXXIV. 


From  this  table  it  will  be  seen  that,  for 
magnesium,  the 

Average  breaking  strength  is      22,250  lbs.  per  sq.  in. 

Average  elastic  limit  is 8,870 

Average  elongation  is 2.8  per  cent. 

Average    modulus   of    elas- 
ticity is 1,945,000 

It  is  noticeable  that  though  the  density 
of  the  metal  is  only  two- thirds  that  of 
aluminium  it  has  one- half  more  tensile 
strength ;  the  latter  averaging,  pure,  about 
15,000  pounds. 

The  addition  of  magnesium  to  aluminium 
reduced  ductility  steadily  with  rising  pro- 
portions and,  at  one- third  magnesium  and 
two- thirds  aluminium,  the  alloy  was  as 
brittle  as  glass.  Magnesium  refused  to 
alloy  with  iron.  The  alloys  with  alumin- 
ium,  where  the  proportion  of  magnesium 
is  small,  give  promise  of  finding  useful  and 
valuable  applications  in  the  arts. 

The  series  of  tests  of  which  the  diagram 
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is  the  record  in  graphical  form  were  made 
in  1893  by  Messrs.  Marks  and  Barradoagh 
in  the  course  of  regular  graduate  work  in 


«         7         ■         •        W 


the  mechanical  laboratories  of  Sibley  Col- 
lege.* The  writer  had  always  anticipated 
useful  employment  of  such  alloys,  since  the 
properties  of  magnesium  became  familiar 
to  him,  in  the  experimental  use  of  the 
metal  for  signal  purposes  in  army  and 
navy,  'in  the  sixties,'  with  the  assistance 
of  Admiral  Luce  and  of  General  Myer, 
then  Chief  Signal  OflBcer  of  the  Army  of 
the  United  States. 

The  volatility  and  combustibility  of  the 
lighter  metal  are  elements  of  difficulty  in  its 
use  in  alloys,  especially  with  those,  as 
copper,  which  have  a  high  temperature  of 
fusion;  but  a  little  care  and  sometimes 
very  simple  special  precautions  will  be 
found  to  readily  evade  such  obstructions  to 
its  use.f    The  metal,  weighing  about  two- 

*  Mr.  Marks  is  now  Assistant  Professor  of  Meoban- 
ioal  Engineering  at  Harvard  University  and  Mr. 
Barraoongh  has  charge  of  the  Department  of  Electrical 
Engineering  at  the  University  of  Sidney,  N.  S.  W., 
of  which  institution  he  is  an  alnmnas.  Mr.  Marks 
is  a  graduate  of  the  University  of  London  and  of 
Mason  CoUege,  Birmingham,  England. 

t  The  writer  employed  magnesium  for  illaminating 
and  for  signal  purposes  about  the  close  of  the  civil 
war  (1864-65),  and,  while  stationed  at  the  U.  8. 
Naval  Academy  (1865-71)  experimented  with  a  va- 
riety of  signal  apparatus  devised  by  himself  for  long- 
distance work,  as  above.  The  most  successful  forms 
of  apparatus  for  this  application  of  the  metal  were 
constructed  for  the  use  of  magnesium  in  powder,  in 
which  a  suitable  proportion  of  sand  was  used  to  in- 
sure free  flow  as  well  as  economy.    The  most  success- 


thirds  as  much  as  aluminium  and  between 
one-fourth  and  one-fifth  as  much  as  iron 
or  steel,  has  a  more  than  proportional 
strength,  and  pieces  of  the  metals  having 
similar  size  will  carry  more  nearly  equal 
loads.  The  first  at  all  complete  studies  of 
the  constructive  value  of  this  metal  and  its 
alloys  were  made,  on  the  initiative  of  the 
writer,  as  above,  in  the  laboratories  of  Sib- 
ley College ;  to  which  laboratories  he  had 
turned  over  his  collected  material  for  that 
purpose,  mainly,  at  the  time,  with  a  view 
to  securing  some  definite  knowledge  of  its 
value  for  the  purposes  of  ^  aeronautic  en- 
gineering,' and  with  the  intention,  actually 
carried  into  effect,  of  reporting  the  outcome 
to  the  International  Engineering  Congress 
at  Chicago  in  1893.  The  result  was  to  show 
that  aluminium  might  be  considerably 
strengthened  by  alloying  with  magnesium  in 
small  quantities  as  above  ;  but  that  the  al- 
loying metal  was  itself  stronger  than  the  al- 
loys, and  that  the  presence  of  aluminium 
reduced  the  strength  of  magnesium. 

The  best  comparison  of  these  metals  and 
their  alloys  is  that  by  comparing  the  lengths 
of  bars  of  the  metal,  suspended  from  one 
end,  that  can  be  carried  without  breaking. 
The  extreme  range  of  the  tenacities  of 
magnesium  was  between  20,000  and  30,000 
pounds  per  square  inch,  corresponding  to  a 

ful  form  for  other  illnminationi  as  photography,  sta- 
tionary signal  lamps,  theater  tableau  work,  etc.,  was 
the  ribbon  lamp,  of  which  latter  a  laige  number  were 
in  use  when  the  electric  light  entered  the  field  and 
threw  them  out.  See  '  A  New  Marine  Signal  Light, ' 
describing  this  apparatus  (patented  in  May,  1866), 
Journal  Franklin  Itisiiiute^  1867,  R.  H.  Thnrston,  in 
which  paper  the  writer  gives  the  costs  of  signalling : 
sixty  cents  by  the  magnesium  apparatus  employed  by 
him,  and  six  dollars  for  the  same  message  sent  by  the 
then  usual  Coston  signals.  The  marine  apparatus 
was  taken  by  Admiral  Luce  on  his  cruise  to  the  Med- 
iterranean in  the  summer  of  1866,  and  the  army  sig- 
nal was  employed  by  General  Myer  about  Washing- 
ton. The  latter  is  now  in  the  possession  of  the 
writer.  It  was  built  from  the  designs  of  the  writer  by 
the  American  Magnesium  Co.  of  Boston. 
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saspenfiion  of  30,000  to  40,000  feet.  This 
is  the  eqaivalent  of  steel  of  about  100,000 
poands  tenacity.  Could  the  cast  portions 
of  the  steam-engine  be  made  in  this  ma- 
terial for  our  torpedo-boats  or  aeronautic 
and  automobile  machinery  their  weights 
would  be  reduced  about  one-half.  It  re« 
mains  to  be  seen  whether,  the  costs  permit- 
ting, this  change  would  be  to  any  extent 
practicable.  Dynamos  have  been  construc- 
ted, in  the  shops  of  Sibley  College,  of  alu- 
minium and  a  gain  thus  secured  for  portable 
and  automobile  work  of  some  importance, 
and  it  is  possible  that  magnesium,  with  its 
higher  tenacity  and  greater  lightness,  may 
prove  the  coming  material  for  some  such 
work.  Costs  will  undoubtedly  fall  rapidly 
with  increasing  area  of  market. 

B.  H.  Thurston. 


SCIENTIFIC  BOOKS. 

La  coTiatituHon  du  monde.  By  Madame  Cl^- 
ENCE  RoYEB.  Published  by  Schleicher 
Frftres,  15  Rue  des  Saints-P^rea,  Paris.  Con- 
tainiDg  799  pages,  100  chapters,  92  figures, 
and  4  plates. 

This  pretentious  volume  is  claimed  by  its 
author  to  contain  a  new  and  satisfactory  philos- 
ophy of  nature  including  everything  from  the 
geometrical  structure  of  molecules  to  a  theory 
of  the  evolution  of  worlds.  In  a  somewhat  re- 
markable preface  the  author  expresses  in  forci- 
ble terms  her  contempt  for  those  philosophers 
who  maintain  that  certain  things  are  unknow- 
able, and  asserts  that  their  speculations  were 
advanced  to  enslave  the  minds  of  men  and 
support  the  dogmas  of  theologians.  The  fol- 
lowing quotations  of  remarks  concerning  scien- 
tific subjects  will  indicate  her  attitude  of  mind  : 
''The  kinetic  theory  of  gases  is  certainly  a 
romance  conceived  by  the  imagination  of  a 
German  mathematician. '^  The  non-euclidian 
geometries  '*  founded  on  sophistic  generaliza- 
tions of  analysis  *  *  *  have  for  their  result 
and  their  end,  the  clouding  of  the  intellect  in 
undermining  the  foundations  of  rational  certi- 
tude, to  the  profit  of  those  who  are  attempting 


to  reduce  mankind  *  *  *  to  the  credo  quia  ab- 
surdum  of  blind  and  unquestioning  faith.'' 

The  ideas  advanced  upon  scientific  questions 
are  not  worth  the  space  that  it  would  require 
to  enumerate  them,  much  less  to  make  any 
critical  comments.  They  indicate,  as  is  in 
reality  confessed  in  the  preface,  that  the  author 
has  read,  though  widely,  with  a  mind  strongly 
biased  by  preconceived  notions,  and  they  show 
at  every  point  a  lamentable  lack  of  scientific 
training  and  spirit.  The  contents  of  the  99th 
chapter  are  sufficient  to  illustrate  the  statement. 
The  author  in  her  '  evolution  du  monde '  sup- 
poses that  at  some  remote  time  a  planet  from 
exterior  space  struck  Saturn  a  glancing  blow 
greatly  accelerating  its  rotation  ;  that  the  Satur- 
nian  oceans  and  portions  of  the  solid  crust  were 
hurled  ofiT  and  formed  the  rings,  which  are  ice, 
or  perhaps  aluminium ;  that  the  striking  planet 
was  broken  up  forming  the  satellites  of  Saturn, 
Jupiter,  Uranus,  Neptune,  Mars,  and  the  Moon, 
the  asteroids,  the  meteor  streams ;  that  Venus 
and  Mercury  have  no  satellites  because  they 
were  on  the  opposite  side  of  the  sun  when  the 
collision  occurred  ;  that  the  Moon  and  the  satel- 
lites of  Mars  move  with  less  linear  velocity  than 
those  of  the  larger  planets  because  they  are  so 
far  from  Saturn  that  the  velocities  of  the  flying 
fragments  had  largely  died  out  before  they 
reached  their  respective  primaries;  and  that 
the  second  satellite  of  Mars  '  by  a  remarkable 
exception  does  not  ftilfiU  the  laws  of  Kepler.' 
The  figure  inserted  in  the  chapter  makes  the 
theory  very  clear. 

It  is  to  be  regretted,  for  the  sake  of  the 
author  who  devoted  so  much  time  to  writing 
the  book,  and  for  the  sake  of  Madame  Valen- 
tine Barrier  who  bore  the  expense  of  its  publi- 
cation, that  it  is  impossible  to  say  that  the 
work  is  worth  reading.  F.  R.  M. 

The  Chemistry  of  SoiU  and  Fertilizers.  By 
Habrt  Snydee,  B.S.,  Professor  of  Agricul- 
tural Chemistry,  University  of  Minnesota, 
and  Chemist  of  the  Minnesota  Agricultural 
Experimental  Station,  Easton,  Pa.  The 
Chemical  Publishing  Company.  1899.  12mo. 
ix  +  277  pp.  Price,  $1.50. 
This  book  is  the  outgrowth  of  courses  of  in- 
struction given  at  the  University  of  Minnesota 
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' '  to  classes  of  young  men  who  intend  to  be- 
come farmers,  and  who  desire  information  that 
will  be  of  assistance  to  them  in  their  profession." 
It  aims  to  give  'Hhe  principles  of  chemistry 
which  have  a  bearing  upon  the  conservation  of 
soil  fertility  and  the  economic  use  of  manures.'' 
The  author  has  performed  his  task  in  a  very 
satisfactory  manner.  He  has  treated  the  sub- 
ject logically  and  systematically,  giving  first 
the  scientific  principles,  and  then  laying  stress 
on  their  practical  application,  but  not  to  such 
a  degree  as  to  make  the  work  a  hand-book  in- 
stead of  a  text-book.  The  historical  develop- 
ment of  the  subject  has  not  been  neglected, 
though  naturally  the  treatment  has  been  very 
condensed. 

Notwithstanding  the  general  excellence  of 
the  work,  there  are  certain  errors  and  defects 
which  cannot  be  overlooked.  The  language  is, 
at  times,  too  condensed  for  clearness,  as,  for 
example,  in  the  description  of  the  analysis  of 
soils  on  page  74.  The  writer  has  a  habit  of 
leaving  out  the  comma  in  sentences  like  these, 
*  that  produced  from  cellulose  bodies  as  saw- 
dust,' *  produced  by  each  material  as  green 
clover,  oat  straw.'  It  is  stated  on  page  42  that 
'^  the  additional  amount  of  water  in  the  humus 
soil  may  cause  the  soil  temperature  to  be  lower 
than  that  of  the  sandy  soil.  While  the  humus 
soil  absorbs  more  heat  than  the  sandy  soil,  the 
heat  is  used  up  in  evaporating  water."  The 
heat  is  used  up  in  warming  the  water,  more 
than  in  evaporating  it ;  the  specific  heat  of  soils 
being  from  0.2  to  0.4,  as  stated  in  the  next 
paragraph.  On  page  93  the  statement  is  made 
that,  *Uhe  non-nitrogenous  compounds  as  cel- 
lulose, starch  and  sugar  undergo  a  fermentation 
but  seem  to  possess  little,  if  any,  power  to 
form  humates  in  the  soil."  And  the  third 
sentence  reads,  '^  straw,  sawdust  and  sugar, 
materials  rich  in  cellulose  and  other  carbohy- 
drates, yield  a  humus  characteristically  rich  in 
carbon  and  poor  in  nitrogen."  These  state- 
ments appear  inconsistent.  The  table  on  page 
94  is  not  correctly  arranged.  On  page  115  the 
statement  is  made,  *Mike  the  nitrates  and 
nitrites,  the  ammonium  compounds  are  all  solu- 
ble and  hence  cannot  accumulate  in  soils  which 
receive  an  average  amount  of  rainfall."  This 
leaves  a  false  impression,  for  ammonium  com- 


pounds are  fixed  by  soils  almost  as  readily  as 
potash,  becoming  soluble  with  difficulty  (1  part 
in  10,000  of  water),  while  the  nitrate  and  nitrites 
are  not  fixed,  but  wash  out  with  great  readiness. 
The  fact  that  ammonium  salts  are  fixed  by  the 
soils  is  not  mentioned  in  the  chapter  on  fixation. 
This  book  is,  on  the  whole  a  very  good  one ; 
it  is  cordially  recommended  to  the  attention  of 
all  instructors  in  agricultural  chemistry,  and, 
while  not  written  with  this  end  in  view,  it  is 
recommended  to  those  agricultural  chemists  who 
desire  to  obtain  a  survey  of  the  rapidly  widen- 
ing field  of  research  relating  to  soils  and  ferti- 
lizers. G.  S.  FRAPS. 

A  Short  History  of  the  Progress  of  Scientific  Chem- 
istry in  our  own  Times,  By  William  A.  Til- 
den,  D.Sc,  F.R.S.  Longmans,  Green  & 
Co.,  London,  New  York,  and  Bombay.  Pp. 
X  +  276. 

The  task  which  Dr.  Tilden  set  before  himself 
in  the  preparation  of  this  book  was  to  give  in 
broad  outline  a  sketch  of  the  development  of 
chemistry  during  the  period  of  the  Victorian 
era.  The  subject  has  been  treated  topically 
rather  than  chronologically,  and  the  method  of 
treatment  chosen  is  abundantly  justified  in  the 
result.  The  topics  selected  are  :  Matter  and 
Energy;  The  Chemical  Elements;  Atomic 
Weights ;  Classification  of  the  Elements ;  Val- 
ency and  the  linking  of  Atoms;  Synthetical 
Chemistry  ;  Stereo-chemistry  ;  Electricity  and 
Chemical  Affinity ;  Liquefaction  of  Gases^  An 
exhaustive  historical  treatment  of  these  topics 
does  not,  of  course,  lie  within  the  scope  of  the 
work.'  Indeed,  its  value  depends  very  gp-eatly 
on  the  fact  that  the  author  has  known  so  well 
what  to  select,  and  because  the  topics  selected 
have  been  treated  with  sufficient  fullness  to 
be  interesting  and  intelligible  to  any  one  pos- 
sessing an  elementary  knowledge  of  the  subject. 
The  book  should  find  a  large  field  of  useful- 
ness. W.  A.  NOYES. 

Outlines  of  Industrial  Chemistry,  By  Frank 
Hall  Thorp,  Ph.D.,  Instructor  in  Indus- 
trial Chemistry  in  the  Massachusetts  Institute 
of  Technology.  A  text-book  for  students. 
New  Edition  revised.  New  York,  The  Mac- 
millan  Company.  1899.  Pp.  xvii  +  541. 
Price,  $3.50. 
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The  excellence  of  Dr.  Thorp's  book  is  evi- 
denced by  the  appearance  of  a  second  edition 
within  one  year  after  the  printing  of  the  first. 
The  first  edition  was  reviewed  in  Science,  Vol. 
9,  p.  150.  Very  few  changes,  further  than  the 
correction  of  a  few  errors  which  have  been 
brought  to  the  author's  notice,  have  been  made. 
The  book  well  deserves  the  success  it  has 
achieved. 

W.  A.  NOYES. 
GENERAL. 

It  is  proposed  to  publish,  under  the  editor- 
ship of  Mr.  W.  L.  Sclater,  director  of  the  South 
African  Museum,  a  series  of  volumes  dealing 
with  the  fauna  of  Africa  south  of  the  Zambesi. 
The  northern  limits  of  South  Africa,  as  treated 
in  this  work,  will  be  a  line  drawn  from  the 
Cun^D^  Biver  on  the  west  to  the  Zambesi  at  the 
Victoria  Falls,  and  thence  along  that  river  to 
its  mouth.  Within  it  will,  therefore,  be  en- 
closed the  British  colonies  of  the  Cape  and 
Natal,  the  two  republics  of  the  Transvaal  and 
the  Orange  Free  State,  the  southern  half  of  the 
Chartered  Company's  territory,  German  South- 
west Africa,  and  that  portion  of  Portuguese 
East  Africa  which  lies  south  of  the  Zambesi. 
The  first  volume,  by  Arthur  C.  Stark,  M.B., 
containing  Fart  I.  of  the  birds,  will  shortly 
appear,  and  it  is  hoped  that  that  relating  to  the 
mammals,  by  Mr.  Sclater,  will  be  ready  for 
publication  during  the  course  of  the  present 
year.  The  work  is  published  by  B.  H.  Porter, 
7  Princes  St.,  London. 

In  The  Indians  of  Southern  Mexico  Frederick 
Starr,  of  the  University  of  Chicago,  presents 
some  of  the  results  of  his  several  expeditions 
to  Mexico.  The  chief  objects  of  these  expedi- 
tions was  the  study  of  the  physical  types  of 
South  Mexican  Indians.  Three  methods  of 
work  have  been  followed — measurement,  pho- 
tography and  bust  making.  The  tribes  studied 
live  among  the  mountains,  and  some  of  them — 
as  the  Triquis,  Chontals  and  Juaves — ^are  almost 
unknown  to  students.  In  the  photographic 
work  Professor  Starr  has  secured  portraits, 
groups,  scenes  in  daily  life,  views  of  houses 
and  towns  and  of  scenery.  For  portraits  plates 
6x7  inches  were  used  and  front  and  profile  views 
made  of  each  subject ;  for  full  figures  and  occu- 


pations 5x8  inch  plates  were  used ;  for  large 
groups,  architectural  subjects,  villages  and 
landscapes  8x10  inch  plates  were  employed. 
Hundreds  of  negatives  have  been  made  repre- 
senting the  tribes  of  the  States  of  Michoacan, 
Mexico,  Flaxcala,  Puebla  and  Oaxaca.  From 
this  series  a  selection  has  been  made  for  pub- 
lication. The  book  contains  one  hundred  and 
forty-one  beautiful  photogravure  plates,  11x14 
inches  in  size,  printed  on  heavy  plate  paper  and 
well  bound.  They  are  accompanied  by  thirty- 
two  pages  of  descriptive  text.  On  account  of 
its  great  cost  the  work  is  a  limited  edition,  but 
it  will  have  permanent  value. 


SCIENTIFIC  JOURNALS  AND  ARTICLES, 

The  Journal  of  Geology,  Vol.  8,  No.  2,  Febru- 
ary-March, 1900.  Besides  the  reviews  and 
notes  on  recent  publications,  this  interesting 
number  contains  :  '  The  Nomenclature  of  the 
Feldspathic  Granulites'  by  H.  W.  Turner. 
The  author  advocates  the  naming  of  the  rocks 
in  accordance  with  their  mineral  molecular 
composition  and  in  the  case  of  the  feldspathic 
granulites,  to  abandon  the  term  plagioclase, 
which  expresses  a  mixture  of  two  or  more 
kinds  of  molecules,  and  substitute  the  more 
descriptive  terms  for  the  rocks  which  contain 
the  larger  per  cent,  of  the  single  molecules  such 
as  orthosite,  anorthosite,  albitite,  oligosite,  an- 
desinite,  labradite,  and  anorthitite.  When 
quartz  is  abundant  then  the  terms  should  be 
compounded  as  quartz-orthosite.  If  an  acces- 
sory mineral  term  is  introduced  into  the  name  it 
should  take  the  adjective  form  as  quartziferous 
syenite.  *  The  Geology  of  the  White  Sands  of 
New  Mexico ' ;  with  three  plates,  by  C.  L.  Her- 
rick.  The  geological  features  of  the  regions 
east  of  the  San  Andreas  and  Orange  Mountains 
of  New  Mexico  and  those  bordering  the  great 
white  sand  plains  are  discussed,  and  the  opinion 
is  expressed  that  the  white  sands  are  derived 
from  the  weathering  of  the  ridges  of  gypsum 
and  are  entirely  dune  sands,  that  the  alkaline 
and  saline  deposits  of  the  region  are  derived 
from  the  red  beds  (Permian  and  Triassic)  and 
the  associated  saline  and  gypsiferous  members. 
The  copper  deposits  are  thought  to  have  a 
similar  origin  also.     The  suggestion  is  offered 
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that  the  low  depressed  areas  and  local  basins 
are  caused  by  the  leaching  out  of  the  soluble 
materials  from  the  underlying  beds.  'The 
Origin  of  Nitrates  in  Cavern  Earths,'  by  Wil- 
liam H.  Hess.  The  author  finds  from  a  study 
of  cavern  earths  and  from  many  analyses  that 
the  nitrates  are  derived  from  the  soil  layers 
above  the  cayerns  and  are  carried  into  the  cav- 
erns by  the  percolating  waters  and  are  finally 
left  in  the  cavern  earths  by  the  evaporation  of 
the  water.  'The  Calcareous  Concretions  of 
Kettle  Point,  Lambton  County,  Ontario,'  by 
Beginald  A.  Daly.  The  article  is  illustrated 
with  six  reproductions  of  photographs  of  these 
noted  concretions  and  after  a  somewhat  ex- 
tended discussion  of  the  subject  of  concretion- 
ary growths,  the  author  concludes  that  these 
particular  concretions  ''were  formed  in  place 
in  the  shales  and  antedate  the  period  of  joint 
development  and  final  consolidation  of  the  sur- 
rounding rock,  that  the  local  deformation  of 
the  shale  accompanied  the  crystallization,  that 
the  energy  of  the  deformation  was  derived 
from  the  change  of  volume  induced  by  the 
breaking  up  of  the  bicarbonate  into  the  mono- 
carbonate  and  the  fluid  biproducts."  '  Ants  as 
Geological  Agents  in  the  Tropics,'  by  John  C. 
Branner.  The  author  concludes  that  the  geo- 
logical work  of  ants  in  the  tropics  is  much 
more  important  than  that  of  the  earthworms 
in  the  temperate  regions  and  he  records  a  num- 
ber of  observations  on  the  point.  '  Variations 
of  Glaciers,'  by  Harry  Fielding  Beid.  A  sum- 
mary of  the  fourth  annual  report  of  the. Inter- 
national Committee  on  Glaciers  is  given.  Under 
the  section  of  Studies  for  Students,  Dr.  E.  R. 
Buckley  gives  a  very  comprehensive  discussion 
of  '  The  Properties  of  Building  Stones  and 
Methods  of  determining  their  Value.'  The 
author  treats  especially  the  economic  phase  of 

the  subject. 

W.  G.  T. 

SOCIETIES  AND  ACADEMIES. 

ZOOLOGICAL  CLTJB,  UNIVERSITY   OF  CHICAGO. 

MEETINGS    OF     FEBRUARY    AND    MARCH,     1900. 

At  the  meeting  of  February  14th,  Mr.  W.  J. 
Moenkhaus  presented  a  paper  entitled  'Some 
Stages  in  Hybrid  Development '  giving  some  of 
the  results  of  his  experiments  upon  the  produc- 


tion of  hybrids  among  fishes,  and  Miss  Mary 
Hefieran  reviewed  Band's  papers  on  regenera- 
tion and  regulation  in  Hydra.  The  following 
is  an  abstract  of  Mr.  Moenkhaus'  paper : 

Of  some  twenty  crosses  made  between  some 
of  our  commoner  marine  and  fresh  water  fishes 
there  was  not  a  single  failure  of  impregnation, 
though  many  of  the  crosses  were  between  very 
distantly  related  forms — soft-rayed  and  spiny- 
rayed  species.  The  per  cent,  of  eggs  impreg- 
nated was,  as  a  rule,  quite  large,  but  this  bore 
no  relation  to  the  nearness  of  relationship. 
Two  combinations  gave  beautiful  instances  of 
what  a  study  of  the  nuclear  conditions  has 
shown  to  be  dispermy,  fifty  per  cent,  of  the 
impregnated  eggs  falling  directly  into  four  cells, 
the  remainder  into  two.  In  all  crosses  segmen- 
tation was  carried  through.  Four  crosses  went 
to  completion  of  gastrulation,  forming  the  neural 
tube,  but  no  optic  vesicles.  The  remainder 
hatched.  From  crosses  among  the  trout  it  ap- 
peared that  the  formation  of  the  tail  is  a  diffi- 
cult process.  Considering  in  this  connection 
the  common  phenomenon  of  infertility,  it  seemed 
that  in  hybrid  fishes  there  were  at  least  four 
pretty  definite  stages  in  development  that  are 
critical :  (1)  beginning  and  (2)  close  of  gastrula- 
tion ;  (3)  formation  of  tail  bud,  (4)  formation  of 
the  sexual  elements. 

The  nuclear  behavior  during  fertilization  and 
during  degeneration  in  these  partially  success- 
ful crosses  is  being  studied. 

The  session  of  February  28th  was  devoted  to 
two  papers ;  a  review  and  critique  by  Mr.  £. 
B.  Downing  of  Delage's  recent  work  on  the 
fertilization  and  development  of  enucleated 
egg-fragments,  and  a  review  by  Miss  Anne 
Moore  of  Calkin's  paper  on  '  Mitosis  in  Nocti- 
luca.'  A  few  of  the  more  important  points 
touched  upon  by  Mr.  Downing  were  as  follows : 

Delage  finds  in  embryos  produced  by  the 
fertilization  of  enucleated  egg-fragments  the 
normal  number  of  chromosomes.  He  claims  to 
demonstrate  (1)  a  maturation  of  the  cytoplasm 
corresponding  to,  but  independent  of,  that  of 
the  nucleus ;  (2)  that  enucleated  eggs  resist 
hybridization  as  well  as  entire  eggs  and  that, 
therefore,  the  nucleus  has  nothing  to  do  with 
such  resistance ;  (3)  that  the  female  nucleus  is 
inert  and  the  male  excitable.     The  latter  con- 
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elusion  is  drawn  from  the  fact  that  the  whole 
eggs  did  not  fertilize  in  a  drop  of  water  as  well 
as  the  enucleated  fragments.  His  conclusions 
were  criticised,  for  the  whole  eggs  in  abundant 
water  all  fertilized  as  usual.  The  only  justifi- 
able conclusion  would  be  that  confinement  in 
a  drop  of  water  prevents  fertilization  of  normal 
eggs,  while  it  is  not  an  unfavorable  condition 
for  enucleated  fragments.  The  small  available 
supply  of  oxygen  may  account  for  this.  The 
second  conclusion  above  given  is  drawn  from 
contradictory  results.  The  proper  inference  to 
draw  is  that  the  possibility  of  entrance  of  the 
sperm  is  determined  in  hybridization  by  other 
things  than  the  presence  or  absence  of  the 
nucleus. 

At  the  session  of  March  14th,  a  paper  entitled 
'  The  Derivation  of  Annelid  Nephridia '  was 
read  by  Mr.  B.  S.  Lillie,  consisting  of  a  resum6 
and  discussion  of  the  various  theories  regard- 
ing the  morphological  significance  of  annelid 

nephridia. 

C.  M.  Child. 

THE  PHIL080PHICAX  SOCIETY  OF  WASHINGTON. 

At  the  517th  meeting  of  the  Society,  held 
April  14th  at  the  Cosmos  Club,  Professor  €reo. 
L.  Raymond,  of  Princeton  University  read  a 
paper  on  'Some  ^Ssthetic  Aspects  of  Music' 
He  showed  that  the  one  distinction  between 
talking  and  singing  lay  in  the  sustained  char- 
acter of  the  tones  of  the  latter.  Birds,  dogs  or 
men  chirp,  bark  or  talk  in  unsustained  tones  at 
those  who  have  interrupted  them.  They  sing, 
howl  or  hum  in  sustained  tones,  subjectively 
and  spontaneously.  This  explains  why  music 
need  not  convey  definite  intelligence,  nor  imi- 
tate external  conditions.  But  natural  music, 
as  when  a  man  hums,  does  represent  moods, 
and  may  repeat  what  has  been  heard.  Artistic 
music  develops,  according  to  the  laws  of  form, 
phrases  of  natural  music ;  and  what  these  mean 
may  be  determined  by  the  meanings  of  time, 
pitch,  force  and  quality  as  manifested  in  intona- 
tions of  speech  as  distinguished  from  the  articu- 
lations of  words. 

Mr.  R.  H.  Strother  spoke  on  the  'Physics 
of  the  Phonograph,'  and  C.  K.  Wead  dis- 
cussed 'Modern  Problems  in  Acoustics.' 

The  518th  meeting,  held  April  28th,  was  de- 


voted to  a  paper  by  Mr.  Lyman  J.  Briggs  '  On 
the  Absorption  of  Salts  by  Organic  and  Inor- 
ganic Substances,'  followed  by  'An  Unscien- 
tific Account  of  a  Scientific  Expedition  to 
Hawaii,'  illustrated  by  lantern  slides,  by  Mr. 
E.  D.  Preston  and  the  exercises  closed  with  a 
statement  by  Mr.  R.  A.  Harris  of  '  A  new  way 
of  indicating  the  Acceleration  of  a  point  re- 
ferred to  Polar  Co-ordinates.'  The  author 
showed  how  the  ordinary  expression  for  the 
acceleration  of  a  point  moving  in  a  circle,  or 
how  the  resolution  of  the  acceleration  with 
reference  to  tangent  and  normal  for  any  path 
(plain  or  twisted),  does  by  its  form  indicate  the 
resolution  with  reference  to  polar  co-ordinates. 

E.  D.  Pbebton, 
Secretary, 

NOTES  ON  PHYSICS. 
ANALYSIS  OF  VOWEL  SOUNDS. 

Professor  Louis  Bevier,  Jr.,  describes  in 
the  Phyeical  Review^  foe  April,  some  interesting 
work  in  vowel  analysis.  The  author  magnifies 
the  ordinary  phonograph  record  by  a  mechan- 
ical-optical device,  thus  obtaining  tracings 
which  he  subjects  to  harmonic  analysis.  He 
has  thus  far  analyzed  only  the  vowel  a  (as  in 
father).  He  finds  two  mouth  tones  in  this 
vowel.  The  higher  and  more  characteristic 
mouth  tone  has  a  pitch  of  about  1150  dc  150  vi- 
brations per  second.  The  lower  mouth  tone 
has  a  pitch  of  about  675  d=  125  vibrations  per 
second.  The  resonance  corresponding  to  the 
higher  tone  is  the  more  pronounced,  and  this 
tone  varies  less  in  pitch  than  the  lower  tone, 
with  different  voices. 

DISSOCIATION   THEORY   OF  THE  ELECTRIC  ARC. 

Professor  C.  D.  Child  applies  the  theory 
of  ionic  dissociation  to  the  explanation  of  some 
of  the  more  prominent  of  the  phenomena  of  the 
electric  arc  in  the  Physical  Beview,  for  March, 
1900.  Professor  Child  explains  the  curve  ob- 
tained by  Mrs.  Ayrton  (representing  the  fall  of 
potential  from  carbon  to  carbon).  He  explains 
the  peculiar  light  clouds  which  N.  H.  Brown 
found  advancing  at  different  velocities  from 
positive  and  negative  carbons  in  an  alternating 
current  arc,  and  he  verifies  the  drag  of  the 
ions  upon  the  vapors  of  the  arc  by  the  method 
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employed  by  A.  P.  Chattock  in  case  of  dis- 
cbarge from  point  to  plate.  Tbe  question  of 
tbe  slow  decay  of  tbe  e.  m.  f.  between  tbe  car- 
bons of  an  arc,  after  tbe  current  ceases  to  flow 
(circuit  broken),  can  be  approximately  answered 
in  terms  of  tbe  ionic  tbeory.  Tbis  e.  m.  f.  would 
die  away  as  tbe  clouds  of  positive  and  negative 
ions  near  tbe  carbon  tips  diffuse  towards  eacb 
otber.  Tbe  time  required  for  tbis  would  be  in 
tbe  neigbborbood  of  xiiW  second  for  an  arc  1 
cm.  long,  if  we  assume  an  ionic  velocity  of  3000 
cm.  per  second  per  electrostatic  unit  of  poten- 
tial gradient,  and  tbe  value  of  tbe  counter 
e.  m.  f.  at  tbe  instant  of  breaking  tbe  circuit 
(wbicb  would  also  be  tbe  real  counter  e.  m.  f.  of 
tbe  arc  wbile  running)  could  be  easily  calculated 
from  Mrs.  Ayrton's  curve.  Tbus  tbe  curvature 
of  Mrs.  Ayrton's  curve  is  tbe  density  of  cbarge 
at  eacb  point ;  and  from  tbis  tbe  potential  fall 
from  carbon  to  carbon  is  easily  calculated. 

Practically,  Mr^.  Ayrton's  curve  taken  in 
conjunction  witb  tbe  ionic  tbeory  of  tbe  arc 
settles  tbe  perplexing  question  of  tbe  counter 
electromotive  force  of  tbe  arc.  Consider  tbe 
fresbly  dissociated  ions  along  tbe  patb  of  tbe 
arc.  Tbe  positive  ions  bave  to  be  bauled  up  by 
tbe  impressed  e.  m.  f.  into  tbe  cloud  of  positive 
ions,  and  tbe  negative  ions  bave  to  be  bauled 
down  into  tbe  cloud  of  negative  ions.  Tbe 
work  so  spent  is  reversible,  except  tbat  energy 
is  being  continuously  dissipated  at  tbe  carbons, 
as  tbe  ions  in  tbe  clouds  lose  tbeir  cbarges. 
A  small  amount  of  energy  is  also  dissipated  be- 
cause of  tbe  viscous  drag  of  tbe  arc  vapors  upon 
tbe  ions.  W.  S.  F. 


CURRENT  NOTES  ON  PHYSIOGRAPHY. 
SHORELINE  TOPOGRAi»HY. 

A  SUCCESSFUL  attempt  bas  been  made  by  F. 
P.  Gulliver  to  trace  a  sequence  in  tbe  develop- 
ment of  sboreline  forms,  distinguisbing  tbose 
wbicb  are  produced  in  tbe  earlier  stages  from 
tbose  wbicb  cbaracterize  tbe  later  stages  of 
wbat  maybe  called  tbe  'sboreline  cycle.'  A 
large  number  of  littoral  forms  recorded  on  maps 
from  all  parts  of  tbe  world  were  tbus  classified 
in  accordance  witb  tbe  processes  of  marine 
erosion  as  determined  by  local  observation  and 
general  study,  tbe  results  of  tbe  work  appearing 
in  a  tbesis  entitled  :  '  Sboreline  Topograpby  ' 


(IVoc.  Amer.  Acad.,  xxxiv,  1899,  177-258,  82 
figures.)  Tbe  autbor  considers  first  tbe  sbore« 
lines  due  to  relative  cbange  of  level  of  land  and 
sea,  and  as  yet  essentially  unmodified  by  sea 
action  :  tbese  are  tbe  initial  forms,  on  wbicb  tbe 
agencies  of  cbange  tben  proceed  to  develop  a 
long  series  of  sequential  forms,  until  interrupted 
by  later  movement.  Systematic  description  and 
explanation  is  tbus  given  to  a  large  number  of 
sbore  forms,  sucb  as  cuspate  forelands,  oflT-sbore 
bars,  bars  by  wbicb  islands  come  to  be  tied  to 
an  adjacent  mainland,  bay-bars,  spits,  deltas, 
cliffs,  and  so  on.  Under  eacb  beading,  a  type 
example  is  selected  and  usually  figured  ;  ad- 
ditional examples  are  serviceably  indicated  by 
specific  references  to  maps  from  many  coasts. 
A  bibliograpby  of  100  titles  is  appended. 

SHORE  FORMS  IN  THE  BRAS  D'OR  LAKES. 

Tarr's  account  of  cuspate  forelands  in  tbe 
Bras  D'Or  Lakes  of  Cape  Breton  Island  {Amer. 
OeoLy  xxii,  1898,  1-12),  is  followed  by  a  simi- 
lar paper  by  Woodman  {Amer.  OeoL,  xxiv, 
1899,  329-342),  describing  additional  sbore 
features  of  tbe  same  irregular  water  bodies, 
wbere  cusps,  looped  bars,  single  and  double 
tombolos,  and  bars  across  tbe  moutb,  middle 
and  bead  of  bays  are  developed  in  remarkable 
variety.  Tbrougb  botb  tbese  papers  tbere 
seems  to  be  some  misapprebens  ion  of  tbe  sbare 
of  work  in  making  cuspate  forelands  attributed 
to  waves  and  currents  by  Gulliver  in  bis  essays 
on  tbe  topograpby  of  tbe  sbore  line  ( Cuspate 
forelands,  Bull.  Qeol.  Soc.,  Amer,  vii,  1896, 
399-422,  and  Sbore-line  Topograpby,  as  above  ). 
The  former  autbors  explain  tbe  cusps  tbat  tbey 
observed  solely  by  wbat  tbey  regard  as  wave- 
action  .  Tbe  latter  autbor  refers  tbe '  long- sbore 
transportation  tbat  is  involved  in  tbe  production 
of  cusps  to  currents  wbicb,  in  inland  and  tide- 
less  water  bodies,  be  regarded  as  of  wind  origin. 
In  so  doing,  it  does  not  seem  to  bave  been  bis  in- 
tention in  tbe  least  to  exclude  from  waves  tbe 
power  of  moving  sbore  materials,  but  to  analzye 
tbe  forces  acting  on  a  sbore,  mucb  as  bad  been 
done  some  years  before  by  Gilbert,  wbo  wrote : 
'^  Usually,  and  especially  wben  tbe  wind  blows, 
tbe  water  adjacent  to  tbe  sbore  is  stirred  by  a 
gentle  current  flowing  parallel  to  tbe  water 
margin.     Tbis  carries  along  tbe  particles  of 
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detritus  agitated  by  the  waves.  The  waves 
and  andertow  move  the  shallow  water  near  the 
shore  rapidly  to  and  fro,  and  in  so  doing  mo- 
mentarily lift  some  particles,  and  roll  others 
forward  and  back.  The  particles  thus  wholly 
or  partially  sustained  by  the  water  are  at  the 
same  moment  carried  in  a  direction  parallel  to 
the  shore  by  the  shore  current.  The  shore 
current  is  nearly  always  gentle  and  has  of  itself 
no  power  to  move  detritus  "  (  U.  8,  OeoL  Surv., 
Monogr.  i,  37  ).  Tarr  describes  *  Shore  currents 
of  wind  drift  origin '  in  Cayuga  Lake,  and 
Woodman  recognizes  in  the  Bras  D'Or  Lakes, 
'  currents  caused  by  the  unobstructed  forward 
movement  of  the  top  water  under  wave  growth 
and  motion,  and  lasting  little  if  any  time  after 
the  cessation  of  the  wind. '  It  is  precisely  these 
currents  which  Gilbert  and  Gulliver  seem  to 
have  had  in  mind  as  determining  the  direction 
of  'longshore  transportation  of  gravel  and  sand, 
jostled  by  the  waves.  All  may  agree  with  a 
later  writer  that  ''one  will  never  find  [these] 
currents  of  sufficient  power  to  transport  peb- 
bles,' if  the  currents  are  considered  apart  from 
the  waves ;  but  some  might  not  agree  with  an- 
other writer  that  such  currents  should  be  classed 
^  under  the  general  head  of  wave  action." 
Certainly  it  is  by  wave  action  that  a  cobble  is 
thrown  upon  the  beach  ;  but  the  systematic 
forms  assumed  by  cusps  and  bars,  of  which  the 
beach  is  but  the  higher  part,  suggests  a  control 
by  the  slow  movement  of  a  large  body  of  water. 
The  similarity  between  large  cusps,  such  as 
Capes  Lookout  and  Hatteras  where  the  action 
of  Mong-shore  currents  can  hardly  be  doubted, 
and  the  small  forms  of  the  Bras  D'Or  lakes 
where  the  Mong-shore  currents  must  be  very 
weak,  suggests  that  the  processes  of  origin 
should  be  similarly  analyzed  for  both  large  and 
small  forms. 

GLACIAL  EBOSION  IN  THE  GREAT  GLEN  OF 

SCOTLAND. 

W.  T.  Blanfobd,  veteran  geologist  of  India, 
writing  *'0n  a  particular  form  of  surface,  ap- 
parently the  result  of  glacial  erosion,  seen  on 
Loch  Lochy  and  elsewhere"  {Quart.  Jaum. 
Oeol.  Soe.,  Ivi,  1900,  198-204),  suggests  that 
glacial  action  has  strongly  deepened  the  floor 
and  smoothed  the  sides  of  the   Great  glen  of 


Scotland.  It  is  inferred  that  in  preglacial  time 
the  streams  of  lateral  glens  were  separated  by 
advancing  spurs  which  buttressed  the  sides  of 
the  Great  glen.  Now  the  spurs  seem  to  have 
been  truncated,  producing  the  smooth  and  even 
sides  of  the  glen,  to  which  attention  is  especially 
directed.  The  lateral  glens  at  present  open 
1000  feet  above  the  floor  of  the  Great  glen, 
whose  smoothed  sides  are  very  little  eroded  by 
the  descending  tributary  streams.  The  change 
from  the  inferred  preglacial  form  is  taken  to  in- 
dicate glacial  erosion  of  at  least  250  or  800  feet 
of  rock. 

Main  valleys  thus  aflected  by  glacial  erosion 
are  called  ' over- deepened  valleys'  by  Penck, 
because  they  frequently  contain  lakes,  and  be- 
cause their  slope  is  often  so  gentle  that  the 
streams  which  now  occupy  them  must  aggrade 
their  floor.  The  lateral  valleys  that  open  in 
the  wall  of  the  main  valley  at  a  considerable 
height  above  its  floor,  so  that  the  side  streams 
cascade  into  the  main  valleys,  are  called  '  hang- 
ing valleys'  by  Gilbert,  who  has  described  many 
examples  in  an  address  on  the  Harriman 
Alaskan  expedition  (not  yet  published).  Gan- 
nett has  clearly  explained  the  relation  of  hang- 
ing side  valleys  to  their  overdeepened  main 
valleys  in  his  account  of  Lake  Chelan  (Nat, 
Geoffr.  Mag,,  ix.,  1898,  417-428),  in  which  the 
analogy  between  the  valleys  and  beds  of  rivers 
and  glaciers  was  clearly  pointed  out  in  terms 
very  similar  to  those  independently  stated  by 
Penck  a  year  later  (see  Science,  January  5, 
1900,  34).  An  account  of  the  overdeepened 
valleys  of  the  Ticino  in  the  Southern  Alps  is 
given  by  the   undersigned   in  AppiUaehia,  ix, 

1900,  136-156. 

W.  M.  Davis. 


ANTIQUITIES  OF  ALABAMA. 
<  Certain  Aboriginal  Remains  of  the  Ala* 
bama  River,'  is  the  title  of  a  paper  by  Mr. 
Clarence  B.  Moore,  of  Philadelphia.  This 
memoir  occupies  pages  289  to  347  of  Volume 
XI. ,  1899,  of  the  Journal  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  and  is  also  issued  as  a 
bound  reprint  of  same  date.  P.  C.  Stockhausen, 
the  publisher,  has  left  us  nothing  to  wish  for 
in  paper  and  imprint.  Sixty-nine  illustrations 
of  pottery,  shell,  stone  and  copper  objects,  a 
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map  of  the  Mobile  and  Alabama  river  region 
and  an  index  accompany  the  text. 

Some  of  the  copper  pendants  figured  are  of 
exceeding  interest.  Pipes  of  earthenware,  fish- 
hooks of  shell  and  bone,  disks  probably  for  the 
ear  lobe,  incised  shell  disks  and  the  decoration 
on  the  pottery  are  all  worthy  of  study. 

The  author  states  that  although  the  attention 
given  by  him  to  the  Mobile  and  Alabama  rivers 
does  not  compare  with  that  accorded  by  him  to 
the  St.  Johns  river,  Florida,  and  to  the  Georgia 
coast,  yet  it  was  fully  ample  to  indicate  that 
mounds  along  these  rivers  were  of  rare  oc- 
curence and,  as  a  rule,  insignificant  in  size.  He 
suspects  that  at  many  places  the  people  were 
buried  in  cemeteries  and  that  these  being  un- 
marked have  largely  escaped  notice.  The 
borders  of  Mobile  and  Alabama  rivers  were 
probably  not  so  thickly  settled  as  the  St.  Johns. 
This  may  be  due  to  the  fact  that  shad,  bass  and 
shell- fish  are  less  abundant  in  the  former.  The 
shellheaps  are  insignificant  compared  with  those 
covering  acres  along  the  St.  Johns.  Swamps 
and  malaria  may  also  have  had  their  influence. 

Quartz  is  more  used  than  chert  for  points,  a 
reverse  of  the  facts  for  Florida  and  Georgia 
coast.  The  earthenware,  although  good  and 
often  tempered  with  shell,  was  not  striking  in 
type.  In  some  of  it  Tennessee  and  Mississippi 
Valley  influence  is  suggested. 

The  gritty  ware  of  lower  Georgia  and  its 
complicated  stamp  decorations  were  rare,  but 
some  sherds  bearing  decorations  of  the  kind 
found  in  Georgia,  Carolina  and  upper  Florida 
were  found.  None  of  the  highest  type  of  gulf- 
ware  was  met  and  perforations  for  suspension 
were  not  common. 

Plural  burials  of  uncremated  bones  in  single 
urns  proved  a  fact  new  to  science  for  the  south- 
east, although  plural  burials  of  cremated  bones 
may  have  been  known.  One  case  of  cremation 
was  found  which,  while  almost  totally  foreign 
to  this  region,  is  frequently  met  in  Florida  and 
Georgia. 

Mr.  Moore's  investigations  are  the  first  of  a 
systematic  nature  to  be  carried  on  along  the 
Mobile  and  the  Alabama.  This  record  of  the 
results  is  a  most  happy  addition  to  the  already 
valuable  Floridian  library  from  his  pen. 

Harlan  I.  Smith. 


A   NEW  PALEOLITHIC  STATION. 

A  DISCOVERY  of  unusual  importance  is  an- 
nounced in  the  Correspondenz-Blatt  derdeutachen 
Oesellachaft  fur  Anlhropologie,  Eihnologie  und 
Urgeschichte  for  March.  The  announcement,  as 
well  as  the  discovery,  is  by  Professor  Goijanovic- 
Kramberger,  Director  of  the  National  Museum 
of  Geology  and  Paleontology  at  Agram,  capital  of 
Croatia,  Austria-Hungary.  The  find  was  made 
on  the  bank  of  the  Krapina,  a  small  stream  in 
northern  Croatia,  and  consists  of  the  paleolithic 
remains  of  man  (pieces  of  the  jaw  bone  with 
teeth,  isolated  teeth,  parietal  and  occipital  frag- 
ments, etc.),  and  chipped  implements  of  stone, 
associated  with  Rhinoceros  tichorhinus,  Bos 
primigenius,  Ursus  spelseus,  Sus,  Castor  fiber, 
etc. 

These  culture-bearing  deposits,  nine  zones  in 
all,  occur  in  what  might  be  called  a  rock  shelter 
of  stratified  Miocene  sandstone.  Of  the  nine 
zones,  the  lowest  only  shows  evidence  of  stream- 
action,  and  that  at  a  time  when  the  water-level 
was  considerably  higher  than  now.  The  eight 
superimposed  layers  are  products  of  weather- 
ing from  the  overhanging  Miocene  sandstone. 
The  thickness  of  the  entire  deposit  measures 
8.5  meters.  The  above  mentioned  animal 
remains  occur  throughout  the  series  of  layers, 
at  the  same  time,  on  account  of  the  relative  fre- 
quency of  certain  remains,  three  faunal  horizons 
are  readily  determined : 

1  Castor  fiber, 
3-4  Homo  sapiens, 
9  Ursus  spelsns. 

It  is  pointed  out  that  horizon  3-4  contains 
burnt  human  as  well  as  animal  -bones.  The 
bones  are  bright  yellow  and  very  friable,  the 
phalanges  and  teeth  alone  being  well  preserved. 
The  station  has  produced  in  all,  more  than  one 
thousand  fragments  of  bone.  Unfortunately, 
the  preliminary  report  gives  little  idea  as  to 
the  character  of  the  industry  except  to  say  that 
the  implements  are  angular  pieces  of  jasper 
and  opal. 

The  appearance  of  charcoal,  ashes,  burnt 
sand,  stone  implements  and  bone  fragments  all 
the  way  from  the  second  to  the  ninth  and  top- 
most layer,  and  the  relatively  large  proportion 
of  the  human  to  the  animal  remains,  will  tend 
to  increase  the  interest  in  Dr.  Gorjanovic-Kram- 
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berger's  forthcomiDg,  detailed  and  fully  illus- 
trated account. 

George  Grant  MacCurdy. 
Yale  Ukptersity. 


CERTAIN  LAWS  OF  VARIATIONS 
In  a  former  paper  f  it  was  shown  that  the 
ova  of  the  Echinoid  SirongylocerUrotus  lividus 
were  extraordinarily  sensitive  to  their  environ- 
mental conditions  at  the  time  of  impregnation. 
For  instance,  by  keeping  the  mixed  ova  and 
sperm  in  water  at  about  26^  or  28^  0.  for  an  hour, 
the  plutei  obtained  after  eight  days'  develop- 
ment were  some  5  per  cent,  smaller  than  those 
from  ova  kept  at  about  20^  at  the  time  of  im- 
pregnation. 

These  observations  were  repeated  and  con- 
firmed, in  the  case  of  Sphterechinus  granularis  as 
well  as  StrongylocerUrotua,  and  others  were  made 
upon  the  reaction  of  Strongyloeentrotus  to  en- 
vironment in  the  later  stages  of  their  develop- 
ment. Thus  after  keeping  the  ova  at  a  normal 
temperature  for  an  hour  at  the  time  of  impreg- 
nation, a  portion  of  them  was  exposed  to  an 
abnormal  temperature.  After  a  few  hours 
some  of  these  were  re -transferred  to  water  at  a 
normal  temperature,  and  kept  there  for  the  re- 
mainder of  development.  A  few  hours  later, 
some  more  of  them  were  transferred,  and  so  on. 
By  measuring  the  larvce  after  six  or  eight  days' 
growth,  the  effect  produced  by  various  periods 
of  exposure  was  determined.  When  ^the  '  nor- 
mal' temperature  was  20^  and  the  abnormal 
about  8°,  it  was  found  that  the  larvss  were 
diminished  on  an  average  1.3  per  cent,  for  each 
hour's  exposure  between  the  end  of  the  Ist  to 
the  end  of  the  6th  hour  after  impregnation  ; 
0.3  per  cent,  for  each  hour  between  the  6th  and 
10th  hours;  and  0.2  per  cent,  for  each  hour 
between  the  10th  and  21st  hours.  When  the 
<  normal '  temperature  was  about  18^  and  the 
*  abnormal '  about  20^,  an  increase  in  size  was 
produced,  amounting  to  1.1  per  cent,  per  hour 
during  the  5th  hour  after  impregnation ;  0.4 
per  cent,  during  the  14th  hour;  0.18  per  cent, 
during  the  46th  hour,  and  0.01  per  cent,  during 

*  Abetraot  of  a  paper  read  before  the  Royal  Society 
on  Haroh  29,  1900,  by  Dr.  H.  M.  Vemoo,  Fellow  of 
Magdalen  College,  Oxford. 

t  Phih  Tran$.,  B,  1895,  p.  677. 


the  120th  hour.  That  is  to  say,  in  each  case 
the  effect  of  temperature  on  the  growth  diminished 
regularly  and  rapidly  from  the  time  of  impregna- 
tion onwards. 

When  the  ova  were  exposed  to  an  abnormal 
temperature  of  26^,  an  adverse  effect  of  4  per 
cent,  was  per  hour  produced  during  the  first 
three  hours.  For  the  next  four  hours  the  effect 
was  almost  ntZ,  and  after  that  a  favorable  effect 
on  growth  ensued.  This  was  about  0.4  per 
cent,  per  hour  for  the  16th  hour,  and  0.01  per 
cent,  for  the  80th  hour.  This  change  of  reac- 
tion was  accounted  for  by  the  fact  that  the  fatal 
temperature,  and  therefore  also  the  tempera- 
tures unfavorable  to  growth,  rise  during  devel- 
opment. Thus  the  death  temperature  is  28.5® 
for  ova,  33.5®  for  four  hours'  blastule,  36.5®  for 
12  hours'  blastulffi,  and  40.3®  for  six  days' 
plutei. 

The  effect  of  change  of  salinity  on  the  growth 
was  also  found  to  diminish  rapidly  with  progress 
of  development,  hence  probably  a  similar  rela- 
tionship would  show  itself  for  other  conditions 
of  environment. 

What  is  true  for  echinoids  is  probably  true 
for  most  other  organisms,  or  is,  in  fact,  a  law 
of  general  application.  Thus  in  man  the  rate 
of  growth  during  the  third  week  of  embryonic 
existence  is  about  2400  times  greater  than  be- 
tween the  13th  and  19th  years  of  post-natal 
development.  The  reaction  to  environment 
must  also  be  much  greater  during  the  earlier 
period,  therefore,  though  not  in  the  same  pro- 
portion. Thus,  in  that  the  variability  dimin- 
ishes considerably  during  development — Minot 
has  shown  that  it  becomes  halved  through  the 
post- natal  growth  of  guinea-pigs — ^retardations 
or  accelerations  of  growth  produced  in  the 
young  animals  must  also  become  partly  wiped 
out  by  the  time  the  adult  stage  is  reached. 

By  splitting  up  into  groups  the  20,600  meas- 
urements which  have  been  made  f^om  time  to 
time  on  Strongyloeentrotus  larvse,  according  to 
the  amount  of  effect  which  had  been  produced 
in  their  size  by  varying  degi*ees  of  favorable 
and  unfavorable  environment,  and  by  deter- 
mining the  average  variability  of  the  larvae  in 
each  group,  it  was  sought  to  prove  the  exist- 
ence of  a  law  of  variability.  This  may  be 
worded  as  follows  :  *'  An  organism  varies  least 
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when  it  is  best  adapted  to  its  surroundings,  so 
that  the  less  it  is  adapted,  the  more  variable 
does  it  become." 


SCIENTIFIC  NOTES  AND  NEWS, 

The  Committee  of  Coinage,  Weights  and 
Measures  of  the  House  of  Representatives  has 
unanimously  agreed  to  report  as  an  amendment 
to  the  Sundry  Civil  Bill  the  measure  establish- 
ing a  United  States  Standardizing  Bureau.  A 
full  account  of  this  important  measure  was  pub- 
lished in  the  issue  of  this  Journal  for  May  4th. 

In  accordance  with  the  recommendation  of 
the  Rumford  Committee,  the  American  Aca- 
demy of  Arts  and  Sciences  has  voted  to  award 
the  Rumford  Medal  to  Professor  Carl  Barus  of 
Brown  University  for  his  various  researches  in 
heat. 

The  Academy  has  further  granted  from  the 
Rumford  Fund  the  sum  of  $230  to  Mr.  Arthur 
L.  Clark  of  the  Worcester  Academy  in  further- 
ance of  his  research  on  the  'Molecular  Pro- 
perties of  Vapors  in  the  Neighborhood  of  the 
Critical  Point.' 

Two  excursions  were  recently  given  under 
the  auspices  of  the  Oeological  Department  of 
the  Johns  Hopkins  University,  in  honor  of 
Professor  W.  C.  Brogger,  of  the  University  of 
Christiania,  Norway,  who  completed,  May  3d, 
his  course  of  George  Huntington  Williams  Me- 
morial lectures  on  the  Principles  of  Geology  at 
the  Johns  Hopkins  University.  The  first  ex- 
cursion was  made  upon  the  State  steamer  Gov- 
ernor McLane  to  southern  and  eastern  Mary- 
land to  examine  the  several  formations  of  the 
Coastal  Plain,  and  was  participated  in  by  Mr. 
S.  F.  Emmons,  of  the  U.  S.  Geological  Survey ; 
Professor  B.  K.  Emerson,  of  Amherst ;  Profes- 
J.  A.  Holmes,  of  North  Carolina,  and  Professors 
William  Bullock  Clark,  Joseph  S.  Ames  and 
Harry  Fielding  Reid,  of  the  Johns  Hopkins  Uni- 
versity.  Several  days  were  spent  along  the  es- 
tuaries of  the  Chesapeake  Bay  in  studying  Cre- 
taceous and  Tertiary  deposits. 

Another  excursion  was  organized  by  Pro- 
fessor Clark  at  the  close  of  Professor  Brogger^s 
lectures  on  May  4th,  the  steamboat  of  the  Gen- 
eral Manager  of  the  Chesapeake  and  Ohio 
Canal  being  placed  at  the  command  of  the 


party,  who  made  an  all-water  trip  from  Wash- 
ington to  Cumberland,  in  the  heart  of  the 
Allegheny  Mountains,  spending  six  days  en 
route  in  the  study  of  the  rocks  of  the  Piedmont 
Plateau  and  the  Appalachian  Region,  and  sub- 
sequently passing  a  day  as  the  guests  of  the 
Western  Maryland  Companies,  studying  the 
coal  deposits  of  the  Georges  Creek  Basin.  Hon. 
C.  D.  Walcott,  Director  of  the  U.  S.  Geological 
Survey,  and  Messrs.  Arnold  Hague,  C.  W. 
Hayes,  Bailey  Willis  and  Arthur  Keith,  of  the 
same  organization,  and  Professors  Clark,  Reid 
and  Matthews  participated  in  this  excursion. 

The  Franklin  Institute  has  awarded  an 
Elliott  Cresson  medal  to  Professor  W.  O.  At- 
water  and  Mr.  £.  B.  Rosa  for  their  respiration 
calorimeter. 

Professor  R.  W.  Wood,  of  the  University 
of  Wisconsin,  has  been  elected  a  fellow  of  the 
London  Physical  Society. 

Mr.  Carl  Hering  has  been  appointed  a 
member  of  the  jury  of  award  for  the  electrical 
group  of  the  Paris  Exposition. 

Mr.  S.  Harbert  Hamilton,  former  Jessup 
scholar  in  geological  chemistry  at  the  Academy 
of  Natural  Sciences  of  Philadelphia,  has  ac- 
cepted a  call  to  the  Museum  of  Geology  and 
Archseology  of  Princeton  University. 

George  Grant  MacCurdy,  instructor  in 
prehistoric  anthropology  at  Yale  University, 
has  been  made  a  corresponding  member  of  the 
Society  of  the  Institute  of  Coimbra,  a  society 
especially  interested  in  developing  literature, 
science  and  the  liberal  arts.  Coimbra  was 
once  the  capital  of  Portugal  and  is  still  the  seat 

ft 

of  its  only  university,  an  institution  founded  in 
1290. 

The  seventieth  anniversary  of  the  birth  of 
Dr.  A.  Jacobi,  clinical  professor  of  the  diseases 
of  children  in  Columbia  University,  was  cele- 
brated by  a  banquet  in  New  York  City  on  the 
evening  of  May  5th.  Addresses  were  made  by 
Dr.  Joseph  D.  Bryant,  Dr.  William  H.  Thom- 
son and  Dr.  Carl  Schurz,  and  a  poem  by  Dr.  S. 
Weir  Mitchell  was  read.  A  *  Festschritl '  was 
presented  to  Dr.  Jacobi,  containing  scientific 
contributions  from  fifby-three  medical  men  rep- 
resenting eleven  nations. 
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The  death  is  announced  of  M.  Edouard  Grim- 
aux,  the  eminent  chemist,  member  of  the  Paris 
Academy  of  Sciences  and  professor  in  the 
Polytechnic  School  of  Paris,  until  deprived  of 
this  office  by  General  Billot  for  maintaining  his 
belief  in  the  innocence  of  M.  Dreyfus.  We 
have  no  information  that  the  wrong  done  him 
on  that  occasion  had  been  repaired  in  view  of 
the  more  recent  developments.  M.  Grimaux's 
numerous  publications  include  'Equivalents, 
atomes  et  mol^ules '  (1866),  '  Chimie  organ- 
ique'  (1872-1878),  'Chimie  inorganique  616- 
mentaire'  (1874-1879),  'theories  et  notations 
ehimiques'  (1884),  and  'Lavoisier.' 

Db.  Langdon -Carter  Gray  of  New  York 
City,  a  specialist  in  nervous  and  mental  diseases 
and  a  past  president  of  the  American  Neuro- 
logical  Association,  died  on  May  8th  at  the  age 
of  50  years. 

The  death  is  announced  of  Dr.  George  Yiner 
£llis,  who  held  the  chair  of  anatomy  in  Uni- 
versity College,  London,  for  twenty -seven  years 
and  was  the  author  of  several  works  on  human 
anatomy.  He  became  a  member  of  the  Royal 
College  of  Surgeons  65  years  ago. 

The  Senate  Committee  on  Commerce  on  May 
10th  agreed  to  report  the  Philadelphia  Com- 
mercial Museums  Bill  carrying  an  appropriation 
of  $200,000. 

The  mansion  of  P.  A.  B.  Widener,  at  Broad 
Street  and  Girard  Avenue,  Philadelphia,  was 
presented  to  the  city  on  May  8th  to  be  used  as 
a  free  library  and  art  gallery.  The  gift  is  valued 
at  $1,000,000,  and  it  is  said  that  Mr.  Widener 
intends  to  endow  the  institution  amply. 

The  forty-first  meeting  of  the  American  So- 
ciety of  Mechanical  Engineers  was  held  at  the 
Grand  Hotel,  Cincinnati,  O.,  May  15  to  18, 
1900. 

The  GeclogiBche  Beichsanstalt  of  Yienna  will 
commemorate  the  fiftieth  anniversary  of  its 
foundation  at  a  meeting  to  be  held  on  June  9th. 

The  German  Congress  of  Medicine  which  has 
been  holding  its  sessions  at  Wiesbaden  will 
meet  next  year  at  Berlin  under  the  presidency 
of  Professor  Senator.  In  the  German  Surgical 
Congress  Professor  Czerny  has  been  elected  pre- 
sident in  succession  to  Professor  von  Bergmann. 


Two  hundred  and  sixteen  cases  of  the  plague 
have  now  been  reported  at  Sydney,  of  which 
number  one -third  were  fatal.  Twenty  cases 
including  thirteen  deaths  have  been  reported 
at  Port  Said.  The  disease  shows  no  abatement 
in  India.  During  the  last  week  regarding 
which  records  are  at  hand  there  were  in  the 
Bombay  Presidency  730  deaths,  in  Karachi  315 
deaths,  in  Calcutta  648  deaths,  and  in  Hong 
Kong  the  disease  was  increasing.  Cholera  is 
seriously  epidemic  in  the  famine  districts  of 
India. 

The  Britiak  Medical  Journal  reports  that  all 
the  arrangements  have  now  been  made  for  the 
carrying  out  of  the  experiments  as  to  the  pre- 
vention of  malaria  which  were  referred  to  by 
Dr.  Manson  in  his  address  before  the  Colonial 
Institute.  A  mosquito- proof  malaria  hut  has 
been  constructed  by  Messrs.  Humphrey,  of 
Knightsbridge,  and  will  be  sent  out  to  Italy 
about  the  first  week  in  May.  The  experiments, 
the  cost  of  which  is  to  be  defrayed  by  the  Co- 
lonial Office,  will  be  begun  in  June  and  con- 
tinued till  October,  thus  covering  the  malaria 
season.  Dr.  Luigi  Sambon,  lecturer  of  the 
London  Tropical  School  of  Medicine,  and  Dr. 
G.  C.  Low,  a  distinguished  student  of  the  school, 
have  volunteered  to  be  the  subjects  of  the  ex- 
periment by  occupying  the  hut  throughout  the 
period  indicated.  Their  business  will  be  to 
keep  themselves  from  being  bitten  by  mosqui- 
toes. Professor  Cell!  has  kindly  offered  every 
assistance  in  furtherance  of  the  experiments, 
and  will  select  a  site  for  the  huts  within  the 
area  of  his  own  field  of  experimental  work  on 
malaria.  The  Italian  government  has  also  ex- 
pressed its  sympathy  with  the  objects  of  the 
expedition,  and  Professor  Baccelli  has  promised 
his  assistance.  A  series  of  correlative  experi- 
ments will  be  made  in  England  by  exposing 
healthy  Britons  to  the  bites  of  malaria-infected 
mosquitoes,  which  will  be  supplied  for  the  pur- 
pose by  Professors  Biguami  and  Bastianelli, 
of  Rome.  In  this  case,  too,  several  persons 
have  already  offered  themselves  as  subjects  of 
the  experiments,  including  a  son  of  Dr.  Man- 
son's. 

The  report  of  the  Corporation  of  Glasgow  on 
the  Museums  and  Art  Galleries,  for  1899,  shows 
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the  continued  interest  of  the  public  in  the  four 
institutions  embraced  under  the  above  title,  for 
while  the  attendance  was  not  so  large  as  in 
1898,  it  was  something  over  898,000.  The 
growth  of  the  collections  is  pretty  evenly 
divided  between  art  and  science,  the  most  im- 
portant acquisition  during  the  year  being  a  col- 
lection of  fossils  obtained  from  the  Geological 
Society  of  Glasgow. 

At  the  monthly  meeting  of  the  British  As- 
tronomical Association,  on  April  25th,  some 
statements,  reported  in  the  London  Times, 
were  made  regarding  the  arrangements  for  ob- 
serving the  total  solar  eclipse  of  May  28th  next. 
A  party,  of  which  the  Rev.  J.  M.  and  Miss 
Bacon,  and  Mr.  and  Mrs.  Nevil  Maskelyne 
will  be  members,  will  go  to  Wadesboro,  in 
North  Carolina ;  Ml*,  and  Mrs.  E.  W.  Maun- 
der, Mr.  and  Mrs.  Crommelin,  Mr.  Evershed^ 
and  others,  will  go  to  Algiers ;  and  Mr.  G.  F. 
Chambers  and  others  to  Portugal.  In  describ- 
ing the  proposed  work  of  the  expedition  to 
the  United  States,  Miss  Bacon  said  that  Mr. 
Nevil  Maskelyne,  assisted  by  Mrs.  Maskelyne, 
would  direct  the  telescopic  kinematograph  upon 
the  corona  throughout  totality,  and  expose  a 
long  film  in  an  ordinary  kinematograph  camera 
directed  towards  a  chosen  point  of  the  land- 
scape for  a  period  commencing  somewhat  before 
and  terminating  somewhat  after  totality.  The 
Bev.  J.  M.  Bacon,  with  a  telescopic  camera, 
would  photograph  the  inner  corona  as  at  Buxar, 
India,  in  1898,  the  exposures,  however,  being 
shorter,  and  the  development  more  prolonged. 
He  would  endeavor  to  make  these  exposures 
at  definite  and  exact  moments  symmetrical 
with  reference  to  mid-totality  to  aid  in  deter- 
mining the  relative  position  of  sun  and  moon. 
He  would  also  expose  to  the  zenith  for  several 
minutes  before,  during,  and  after  totality,  a 
long  sensitive  film,  continuously  driven  in 
a  especially  designed  automatic  instrument. 
By  means  of  a  kite  he  would  compare 
during  the  eclipse  the  temperature  at  an 
altitude  of  a  few  hundred  feet  with  that 
on  the  ground.  Miss  Bacon  said  that  she 
would  endeavor  to  photograph  the  outer  corona 
and  extensions,  and  would  also  repeat  her 
former  experiment  of  taking  a  'gathering 
gloom  '  series.     Special  observations  of  shadow 


bands  would  be  organized,  these  including  a 
proposal  to  pursue  them  along  a  white  road  by 
a  party  of  cyclists.  Photographic  tests  would 
be  adopted  as  at  Buxar  to  compare  the  light  of 
the  corona  with  that  of  the  full  moon.  Miss 
Bacon  mentioned  that  the  Pennsylvania  Bail- 
road  authorities  had  kindly  promised  special 
concessions  for  the  occasion.  The  United 
S^tes  Naval  Department  had  intimated  that 
the  instruments  would  be  admitted  into  the 
country  free  of  charge  and  of  examination ;  the 
Canadian  government  had  granted  similar  facili- 
ties should  the  expedition  pass  into  Canada, 
and  the  British  government  had  done  the 
same  in  respect  of  the  return  to  England,  so 
that  much  inconvenience  and  risk  to  photo- 
graphic material  and  instruments  generally 
which  would  otherwise  be  experienced  would 
be  avoided.  Professor  Young,  the  eminent 
solar  authority,  who,  with  his  party  from 
Princeton,  had  chosen  the  same  station,  Wades- 
boro, had  offered  them  every  assistance  in  his 
power. 

The  annual  meeting  of  the  members  of  the 
Royal  Institution  was  held  on  May  Ist.  The 
annual  report  of  the  Committee  of  Visitors  for 
the  year  1899,  testifying  to  the  continued  pros- 
perity and  efficient  management  of  the  Institu- 
tion, was  read  and  adopted,  and  the  report  on 
the  Davy  Faraday  Research  Laboratory  of  the 
Royal  Institution,  which  accompanied  it,  was 
also  read.  Sixth-three  new  members  were 
elected  in  1899.  Sixty  lectures,  17  evening 
discourses,  and  two  centenary  commemoration 
lectures  were  delivered  in  1899.  The  books 
and  pamphlets  presented  in  1899  amounted  to 
about  280  volumes,  making,  with  672  volumes 
(including  periodicals  bound)  purchased  by  the 
managers,  a  total  of  952  volumes  added  to  the 
library. 

The  Association  of  Economic  Entomologists 
will  RS  usual  hold  its  annual  meeting  in  con- 
junction with  the  American  Association  for 
the  Advancement  of  Science.  It  will  meet  at 
Columbia  University,  New  York  City,  on  June 
22d  and  23rd.  A  joint  session  with  the  Society 
for  the  Promotion  of  Agricultural  Science  will 
be  held  on  the  morning  of  June  23rd.  Mem- 
bers of  the  Association  are  requested  to  send  to 
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the  Secretary,  Mr.  A.  H.  Kirkland,  Maiden, 
Mass.,  at  their  earliest  conveDience,  titles  of 
papers  that  they  desire  to  read. 

The  council  of  the  Royal  Geographical  Society 
has  awarded  the  two  Royal  Medals  for  this 
year  to  Captain  H.  H.  P.  Deasy  and  Mr.  James 
McCarthy.  The  Founders'  Medal  has  been 
awarded  to  Captain  Deasy  for  the  exploring 
and  survey  work  which  he  has  accomplished  in 
Central  Asia  during  two  expeditions  lasting 
three  years  altogether.  He  was  incessantly  en- 
gaged in  surveying  in  districts  where  an  ex- 
perienced professional  surveyor  would  find  ex- 
ceptional difficulties.  As  tested  by  the  Indian 
Survey  Department,  his  mapping  is  scientifi- 
cally constructed  on  thorough  survey  principles. 
His  observations  on  the  great  extent  of  country 
traversed  and  on  the  people  are  of  high  geo- 
graphical value.  Mr.  McCarthy  is  the  Govern- 
ment Surveyor  of  Siam,  and  the  Patron's  Medal 
has  been  awarded  to  him  for  his  great  services 
to  geographical  science  in  exploring  all  parts  of 
the  Kingdom  of  Siam,  for  his  laborious  work 
during  twelve  years  in  collecting  materials  for 
a  map,  to  form  the  basis  of  a  survey  system, 
and  for  his  admirable  map  of  Siam  just  com- 
lileted.  The  other  awards  have  been  made  as 
follows :  The  Murchison  award  to  M.  Henryk 
Arctowski  for  the  valuable  ocean ographical  and 
meteorological  work  which  he  performed  on  the 
Belgian  Antarctic  expedition  ;  the  Gill  Mem- 
orial to  Mr.  Vaughan  Cornish  for  his  researches, 
extending  over  several  years,  on  sea-beaches, 
sand-dunes  and  on  wave-forms  in  water ;  the 
Back  grant  to  Mr.  Robert  Codrington  for  his 
journeys  in  the  region  between  Lakes  Nyassa 
and  Tanganyika,  during  which  he  removed,  on 
behalf  of  the  Society,  the  section  containing  the 
inscription  from  the  tree  under  which  Livings- 
ton's heart  was  buried  ;  and  the  Cut  hbert  Peek 
grant  to  Mr.  T.  J.  Alldridge  for  his  journeys 
during  the  past  ten  years  in  the  interior  of  Sierra 
Leone,  during  which  he  has  done  valuable  geo- 
graphical work. 

The  71st  anniversary  meeting  of  the  Zoorog- 
ical  Society  of  London  was  held  on  April  30th. 
The  report  stated  that  the  income  had  been 
£28,879,  a  decrease  of  £328  as  compared 
with  that  for  1898.     The  average  annual  re- 


ceipts of  the  Society  for  the  previous  ten  years 
had  been  £26,370.  The  ordinary  expendi- 
ture of  the  Society  for  1899  had  amounted  to 
i'26,884,  an  increase  of  £904  over  that  of  the 
previous  year.  Besides  this  a  sum  of  £2537 
had  been  paid  and  charged  to  extraordinary 
expenditure,  having  been  devoted  mainly  to 
the  construction  of  new  buildings  in  the  gardens 
and  to  the  acquisition  of  a  young  male  giraffe. 
After  payment  of  the  ordinary  and  extraor- 
dinary expenditure  a  balance  of  £1043  had 
been  carried  forward.  The  number  of  visitors 
to  the  gardens  in  1889  had  been  696,707,  being 
14,241  less  than  the  corresponding  number  in 
1898.  The  number  of  animals  living  in  the 
Society's  gardens  on  December  Slst  last  was 
2753,  of  which  821  were  mammals,  1471  birds, 
and  461  reptiles  and  batrachians.  Amongst  the 
additions  made  during  the  past  year  13  were 
specially  commented  upon  as  being  of  remarka- 
ble interest  and  in  most  cases  new  to  the  So- 
ciety's collection.  Of  these  by  far  the  most 
noticeable  objects  exhibited  for  the  first  time 
were  the  splendid  pair  of  Gravy's  zebras,  placed 
under  the  care  of  the  Society  by  the  Queen  on 
August  14,  1899.  These  animals  had  been  pre- 
sented to  her  Majesty  by  the  Emperor  Menelek, 
of  Abyssinia.  The  Council  also  called  special 
attention  to  the  young  male  girafiTe,  acquired 
on  April  1,  1899,  by  purchase  for  £800.  It  was 
believed  that  this  animal,  together  with  the 
female  purchased  in  1895,  formed  the  only  pair 
of  young  giraffes  now  to  be  found  in  any  of  the 
zoological  gardens  in  Europe.  The  meeting 
elected  the  new  members  of  the  Council  and 
the  officers  for  the  ensuing  year  as  follows: 
Lord  Avebury,  Mr.  William  Bateson,  F.R.S., 
Sir  Joseph  Fayrer,  F.R.S.,  Mr.  P.  Chalmers 
Mitchell  and  Mr.  Oldfield  Thomas  to  the  Coun- 
cil in  the  place  of  the  retiring  members,  and  the 
Hon.  Walter  Rothschild,  M. P., Professor  George 
B.  Howes,  F.R.S.,  and  Lieutenant-Colonel 
Leonard  H.  Irby  re-elected.  The  Duke  of  Bel- 
ford  was  re-elected  President,  Mr.  Charles 
Drummond,  Treasurer,  and  Mr.  Philip  Lutley 
Sclater,  F.R.S.,  Secretary. 

Professob  Frederick  Starr,  of  the  Uni- 
versity of  Chicago,  has  returned  from  his  tenth 
journey  of  study  and  investigation  in  Mexico. 
The  expedition  was  assisted  by  Mrs.  Frank  G. 
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we  deacended  below  the  surface  the  tempera- 
ture became  higher  and  higher,  and  it  ought  not 
to  be  difficult  to  reach  such  temperatures  that 
by  thermo-electric  appliances  we  might  convert 
the  lost  energy  of  the  earth's  interior  into  some 
□Beful  electric  form. 

We  learn  from  the  BrilUh  Medical  Journal 
that  Mr.  A.  L.  Jones,  whose  name  bas  for  some 
lime  been  associated  with  the  Liverpool  School 
of  Tropical  Medicine,  has  set  on  fool  a  scheme 
for  assisting  natives  of  tropical  colonies  to  go 
to  Liverpool  to  study  medicine  aod  obtain  a 
qualification  to  practice.  The  African  Steam- 
ship Company  has  consented  to  convey  to  and 
from  England  any  natives  of  Africa  who 
desire  to  avail  themselves  of  this  arrangement 
■t  a  greatly  reduced  coat,  and  it  is  calculated 
that  it  will  be  possible  for  them  to  fulfill  the 
five  years'  curriculum  and  obtain  their  qualifi- 
cation to  practice  at  a  cost  of  about  £600,  in- 
cluding the  passage  money  and  the  expenses  of 
living.  Messrs.  Elder,  Dempster  and  Co.  have 
addressed  a  circular  to  the  respective  Governors 
of  the  West  African  Colonies,  asking  them  to 
briagthe  scheme  to  the  noLice  of  schoolmasters 
and  others  in  touch  with  secondary  education, 
and  seeking  for  information  as  to  how  far  the 
education  in  the  colony  is  organized  to  admit 
of  natives  being  prepared  for  one  of  the  pre- 
liminary examinations  recognized  by  the  Gen- 
eral Medical  Council.  It  is  intended  to  include 
West  Indian  natives  in  the  scheme. 

Jv  presenting  Mr.  Charles  Hose  for  the  hon- 
orary degree  of  Doctor  of  Science  at  Cambridge 
University,  the  Public  Orator,  Dr.  Sandys, 
stated,  according  to  the  London  Timet,  that  for 
the  last  ten  years,  Mr.  Hoae  had  been  the  Resi- 
dent of  the  Baram  district  in  Borneo,  in  that 
part  of  the  island  which  was  under  the  rule  of 
Sir  Charles  Brooks,  Bajab  of  Sarawak.  As 
Resident,  Mr.  Hose  had,  in  a  masterly  manner, 
put  an  end  to  an  inveterate  blood  feud  between 
two  hostile  tribes,  and  had  diverted  their  ener- 
gies from  the  pursuits  of  war  by  the  peaceful  in- 
stitution of  an  inter-tribal  boat  race.  At  the 
sacrifices  connected  with  the  ratification  of  the 
treaty  of  peace,  he  had  proved  himself  a  most 
skillful  harutpex  by  finding  in  the  flesh  of  the 
victims  omens  of  peace  and  prosperity  to  all  the 


tribes  of  the  district;  while  in  bis 
knowledge  of  the  birds  of  Borneo,  he 
proved  himself  an  augur  el  auspex  ad; 
It  was  under  his  auspices  that  the  mu 
Switzerland,  Holland,  Germany,  Fra 
England  had  successively  been  suppl 
many  important  apet^mens  of  the  b 
mammals  of  Borneo ;  while  his  own  ri 
had  thrown  a  new  light  on  the  zool 
anthropology,  and  the  geography  ol 
land.  He  had  thus  extended  the  b 
science  near  the  confines  of  the  British 
In  recognition  of  the  value  of  his 
work,  he  had  received  distinctions 
Royal  Geographical  Society  and  frc 
bodies,  and  among  the  honors  he  had 
from  the  nations  of  Europe  was  the  I 
propriate  title  of  '  Knight  of  the  White 
of  Sachs-Weimar.  Lastly,  for  more 
years  he  bad  been  a  constant  and 
benefactor  to  the  Cambridge  Museums 
ogy,  Anatomy,  and  Archsology;  and, 
years  ago,  he  had  given  the  most  coi 
come  and  the  most  valuable  assistan 
Cambridge  Anthropological  Expeditioi 
Guinea  and  Borneo. 

The  Friday  evening  discourse  at  tl 
Institution  was  given  on  April  13th 
Kelvin,  whose  subject  was  '  Ninetee 
tury  Clouds  over  the  Dynamical  T 
Heat  and  Light.'  Sir  Frederick  Bran 
in  the  chair,  and  among  those  present 
George  Stokes,  Sir  Andrew  Noble,  1 
erick  Abel,  Sir  William  Crookes,  Sir 
Barry  and  Sir  James  Crichton-Brown 
Kelvin  said,  according  to  the  Londo 
that  there  were  only  two  clouds  t<i 
the  beauty  and  clearness  of  the  d 
theory  which  might  be  briefly  expr 
saying  that  heat  and  light  were  mod 
tion.  The  first  came  into  existence 
undulatory  theory  of  light,  and  was  d 
by  Fresnel  and  by  Dr.  Thomas  Youn 
volved  the  question,  how  could  the  ea 
through  an  elastic  solid,  such  as  the  1 
ous  ether  was  supposed  to  be,  far  mc 
and  freely  than  the  '  wind  through  a 
trees'?  This  cloud  hung  heavy  and  unc 
Some  years  ago  Michelson  made  a 
experiment   to    discover    whether   t 
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passed  freely  through  the  earth,  and  vice 
versa.  Lord  Kelvin  still  hoped  that  it  did,  hut 
from  the  results  of  that  experiineDt,  which 
proved  that  it  did  uot,  he  could  see  no 
way  of  escape.  The  second  cloud  over  the 
dynamical  theory  was  the  Maxwell-Boltzmann 
doctrine  of  the  partition  of  energy.  Here  the 
outlook  was  less  somhre.  He  held  that  mathe~ 
matics  had  not  proved  the  doctrine  and  that 
the  doctrine  was  not  true.  Still  he  did  not 
know  any  one  but  himself  that  attacked  it, 
and  his  own  views  had  been  attacked  by  Poin- 
car6,  Lord  Bayleigh,  and  other  distinguished 
mathematicians,  though  none  of  his  assailants 
had  proved  the  proposition.  Lord  Kelvin  pro- 
ceeded to  give  some  illustrations  of  the  doc- 
trine, and  emphasized  the  labor  and  difficulty 
of  putting  it  to  experimental  tests.  Its  mathe- 
matical consequences  indeed  sometimes  ap- 
peared to  l)e  contrary  to  common  sense,  but 
that  was  not  conclusive,  for  mathematics  must 
never  be  judged  by  common  sense.  Still, 
within  the  last  few  months  he  had  worked  out 
a  large  number  of  cases  and  had  obtained  re- 
sults that  did  not  agree  with  the  doctrine. 
The  simple  way,  therefore,  to  destroy  this 
second  cloud  on  the  dynamical  theory  was  to 
drop  the  destructive  general  conclusion  of  the 
Maxwell-Boltzmann  distribution.  In  conclu- 
sion, Lord  Kelvin  brought  forward  some  con- 
siderations respecting  the  structure  of  the  atom 
and  the  nature  of  the  ether,  regarded  as  a  true 
imponderable  outside  the  law  of  universal 
gravitation. 

UNIVERSITY  AND  EDUCATIONAL  NEWS. 

The  endowment  fund  committee  of  Brown 
University  has  issued  a  statement  of  the  condi- 
tion of  the  fund.  The  effort  to  raise  $1,000,000 
in  order  to  secure  the  conditional  gift  of  $250,- 
000  of  John  D.  Rockefeller  resulted  in  securing 
in  cash,  legacies  and  pledges  $700,000.  The 
remaining  $300,000  must  be  pledged  by  com- 
mencement in  order  to  make  Mr.  Rockefeller's 
gift  available. 

Yale  Uniyersitt  has  purchased  land  oppo- 
site the  State  Hospital  for  its  medical  school. 

The  Cambridge  University  General  Board 
proposes  to  establish  a  lectureship  in  ethnology 


for  Dr.  Haddon  and  a  lectureship  in  bacteriology 
and  preventive  medicine  for  Dr.  Nuttall.  New 
lectureships  in  experimental  physics  and  agri- 
cultural chemistry  are  also  recommended. 

The  Educational  Times  states  that  active 
steps  are  now  being  taken  for  the  establish- 
lishment  of  Commercial  Universities  at  Mar- 
seilles, Hamburg,  and  Berlin.  The  advance  of 
commercial  education  is  very  marked  in  Japan. 
The  establishment  of  an  Imperial  High  School 
of  Commerce  at  Tokio  has  had  such  satisfactory 
results  that  a  like  school  is  now  in  contempla- 
tion for  Osaka,  and  the  creation  of  a  degree  of 
Doctor  of  Commercial  Science  is  under  discus- 
sion. There  are  four  grades  of  commercial 
schools  in  the  Japanese  Empire.  In  schools  of 
the  second  and  third  grades,  designed  for 
youths  who  have  completed  their  fourteenth 
year  and  will  devote  three  to  five  years  to 
special  study,  amongst  the  subjects  taken  up 
we  find  ethics,  Japanese,  Chinese,  and  English 
(or  other  foreign  language),  mathematics,  geog- 
raphy, history,  economics,  commercial  legisla- 
tion, bookkeeping,  commodities,  principles  of 
commerce,  business  practice,  and  gymnastics, 
together  occupying  respectively  thirty  and 
thirty-three  hours  a  week,  with  a  five  years' 
course.  In  the  third  grade  correspondence  and 
commercial  arithmetic  figure  as  additional  sub- 
jects, and  the  whole  course  is  more  extensive. 

Edwin  A.  Alderman,  for  several  years 
president  of  the  University  of  North  Carolina, 
has  accepted  the  presidency  of  Tulane  Univer- 
sity, New  Orleans. 

Dr.  Charles  W.  Green  of  Leland  Stanford 
University,  has  been  elected  to  the  professor- 
ship of  physiology  in  the  University  of  Missouri. 
Dr.  Green  is  a  graduate  of  Leland  Stanford, 
'92,  and  for  the  last  two  years  has  been  assist- 
ant professor  of  physiology  at  that  University. 

Herbert  G.  Lord,  A.M.  (Amherst),  has 
been  appointed  professor  of  •philosophy  in  Co- 
lumbia University.  He  will  have  charge  of 
the  introductory  collegiate  courses. 

Teachers  College,  Columbia  University, 
has  awarded  four  fellowships  as  follows :  Frank 
P.  Bachman,  A.B.  (Chicago);  Edwin  C.  Broome, 
Ph.B.  (Brown);  Rufus  C.  Bently,  A.B.  (Ne- 
braska) ;  John  W.  Hall,  A.B.  (Colorado). 
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SHOULD  LATIN  AND  GREEK  BE  REQUIRED 
FOR  'THE  DEGREE  OF  BACHELOR 

OF  ARTSf 

The  removal  of  Latin  from  the  carrica- 
Inm  required  for  A.  B.  by  another  promi- 
nent university  has  re-opened  discussion 
respecting  the  relative  worth  of  classical 
and  other  studies.  The  discussion  is  con- 
ducted much  in  the  same  manner  as  of  old 
and  disputants  on  both  sides  frequently 
show  irritation  when  the  opposing  opinion 
is  expressed.  They  seem  to  regard  the 
matter  as  so  thoroughly  settled  that  all 
doubts  can  be  disposed  of  by  a  wave  of  the 
hand.  But  the  matters  involved  deserve 
very  different  treatment  from  this.  There 
must  be  something  worth  considering  on 
both  sides,  otherwise  intelligent  men  would 
not  be  ranged  in  opposing  camps.  The 
writer  will  endeavor  to  present  one  side  of 
the  case. 

One  point  should  be  noted  at  the  outset. 
It  must  be  evident  to  those  who  have  fol- 
lowed the  discussion  during  late  years  that 
the  contestants  are  not  equally  competent 
to  render  judgment.  Most  of  those  who  re- 
sist encroachment  upon  territory,  held  so 
long  by  the  older  system,  and  who  deny 
that  inductive  sciences  can  be  utilized  as 
culture  studies  are  unfamiliar  with  science 
and  cannot  distinguish  between  pure  and 
applied  science.  Their  reading  has  been 
determined  by  their  college  training,  or 
their  studies  have  been   confined  within 
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somewhat  narrow  limits  by  professional 
surroundings.  Their  knowledge  of  chem- 
istry and  physics  is  bounded  by  the  curric- 
ulum of  thirty  or  more  years  ago  in  the 
larger  colleges  or  by  that  of  some  of  the 
younger  institutions  with  limited  resources; 
while  their  knowledge  of  biology,  geology 
and  modem  psychology  has  been  derived 
from  magazine  articles,  popular  summaries 
or  from  controversial  works  of  not  wholly 
friendly  character. 

American  workers  in  pure  science,  who 
have  passed  middle  age  were  trained,  with 
few  exceptions,  in  the  studies  of  the  old 
curriculum,  so  that  they  understand  thor- 
oughly its  nature  and  its  advantages.  But 
the  exigencies  of  their  work  have  compelled 
them  to  recognize  the  deficiencies  also.  The 
great  majority  of  those  laboring  in  pure 
science  have  a  working  knowledge  of 
French,  German,  and  Italian  and  many  add 
Spanish  and  Russian ;  some  require  in  ad- 
dition a  good  knowledge  of  the  oriental 
languages  as  well  as  of  numerous  dialects 
— ^in  every  case  a  knowledge  much  more 
exact  than  the  knowledge  of  Oreek  and 
Latin  possessed  by  the  ordinary  college 
graduate  ;  and  all  of  this  merely  as  prepa- 
ration for  their  work.  Such  study  neces- 
sarily brings  men  into  touch  with  a  great 
range  of  knowledge,  so  that,  especially 
among  naturalists,  many  are  well  read  in 
various  branches  of  philosophy  and  almost 
all  have  a  broad  acquaintance  with  litera- 
ture. These  are  the  men  who  assert  delib- 
erately that  the  older  system  of  education 
is  a  survival  of  conditions  which  men  have 
outgrown  and  that  it  is  no  longer  fitted  to 
our  needs. 

In  one  sense,  education,  as  training,  is  an 
end  in  itself,'  being  a  course  in  mental  gym- 
nastics ;  but  in  the  true  sense  it  is  far  more, 
embracing  not  merely  mental  training  but 
also  the  imparting  of  knowledge. 

In  another  place,  the  writer  likened  the 
college  course  to  emery  used  in  polishing 


metal  and  held  that,  as  one  has  no  concern 
for  the  emery  after  the  metal  has  been  pol- 
ished, so,  if  the  youth  be  developed,  it  mat- 
ters little  whether  or  not  his  college  studies 
disappear  from  memory.  But  this  is  a 
narrow  view,  regarding  mere  training  as 
the  single  end,  not  considering  that  this 
strengthening,  developing  process  consumes 
the  years  when  the  power  of  acquiring  and 
that  of  retention  are  most  efficient.  Those 
years  ought  not  to  be  expended  in  training 
to  the  exclusion  of  learning.  Youth  in 
America  is  shorter  now  than  formerly; 
'  manhood's  responsibilities  come  earlier  and 
are  heavier;  one  cannot  ignore  the  utili- 
tarian side  of  education — utilitarian,  not  in 
the  sense  of  dollars  and  cents  but  in  that  of 
preparing  the  man  for  usefulness.  There 
should  be  more  than  mere  robustness  to 
show  for  the  labor  of  the  early  years,  some 
capital  should  be  accumulated  with  which 
to  utilize  the  robustness. 

Study  of  classical  tongues  retained  its  very 
prominent  place  in  college  curricula  long 
after  necessity  for  it  disappeared.  Until 
little  more  than  one  hundred  years  ago? 
classical  languages  were  studied  for  use — 
the  study  was  as  purely  utilitarian  in  pur- 
pose as  is  that  of  the  Calculus  to-day* 
Latin,  as  the  language  of  the  mediaeval 
church,  was  the  language  of  educated  men 
until  the  latter  part  of  the  eighteenth  cen- 
tury ;  university  lectures  were  delivered  in 
Latin ;  scientific,  theological  and  philo- 
sophical works  were  written  in  it.  At  the 
revival  of  learning,  the  sources  of  knowledge 
were  classical  and  early  Christian  writers : 
to  reach  them,  acquaintance  with  Greek  and 
Latin  was  essential ;  those  tongues  were 
learned  by  students  at  that  time  as  anatomy 
is  learned  by  the  medical  student  of  our 
time  and  for  the  same  reason.  There  were 
but  two  learned  professions,  Law  and  The- 
ology, with  Medicine  as  a  coming  third. 
Education  was  for  the  few,  to  enable  them 
to  enter  a  profession,  not  to  develop  them, 
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not  to  render  them  useful.  Educated  men 
could  not  touch  commerce — that  was  degra- 
dation. But  education  now  is  for  all,  for 
the  poor  as  for  the  rich,  for  the  merchant  as 
for  the  professional  man ;  we  recognize  that 
the  professional  man  ranks  no  higher  intel- 
lectually than  does  the  financier,  whether 
the  latter  deal  in  money  or  in  goods.  This 
absolute  reversal  of  conditions  cannot  be 
ignored  in  the  discussion. 

When  men  threw  off  the  bonds  of  the 
mediseval  church,  the  study  of  things  re- 
placed that  of  words;  men  discovered 
themselves  and  the  great  world  about  them. 
As  knowledge  increased,  respect  for  the 
dicta  of  ancient  writers  decreased ;  Latin 
and  Greek  fell  into  disuse  and  at  length 
necessity  for  acquaintance  with  them  dis- 
appeared. But  the  curricula  had  become 
hoary  with  age ;  change  meant  revolution ; 
the  universities  were  controlled  by  men 
who  knew  no  other  training  and  the  promi- 
nent instructors  in  almost  all  branches  be- 
longed to  the  clerical  profession.  Those 
investigating  material  things  were  spoken 
of  disdainfully ;  even  those  studying  the 
physical  portion  of  man  received  little 
respect  from  those  who  studied  his  mental 
and  spiritual  portion — their  work  was  re- 
ferred to  patronizingly  as  requiring  less 
intellectual  power  than  that  of  their  critics 
— a  reflection  not  wholly  unknown  in  our 
time,  for  there  are  still  those  who  appear 
to  think  that  familiarity  with  material 
things  unfits  a  man  for  taking  the  higher 
flights  of  philosophical  reasoning.  There 
may  be  something  in  this  reflection,  for  a 
knowledge  of  facts  cannot  fail  to  fetter  the 
wings  of  a  philosopher  of  the  old  type. 

When  classical  study  ceased  to  be  neces- 
sary from  the  utilitarian  standpoint,  those 
entrusted  with  educational  work  discovered 
that  it  was  still  necessary  from  an  educa- 
tional standpoint.  Verily  necessity  is  the 
mother  of  invention.  Necessity  increased 
with  years  and  for  the  last  half  century 


men  have  been  seeking  excuses  for  reten- 
tion of  compulsory  classical  study.  They 
have  succeeded  in  convincing  those  who 
know  little  about  either  classics  or  science 
that  without  such  a  smattering  of  the  clas- 
sics as  the  college  man  usually  receives,  no 
one  can  be  regarded  as  educated. 

The  change  in  purpose  brought  about  a 
change  in  the  teaching,  so  that  classical  in- 
struction, as  commonly  conducted  in  secon- 
dary schools,  leads  a  youth  along  an  in- 
vestigation of  grammatical  principles.  The 
great  majority  of  young  men,  who  enter 
college  after  four  to  six  years  of  prepara- 
tion, find  themselves  so  burdened  by  lexi- 
con work  that  too  many  of  them  seek  relief 
in  the  convenient '  Bohn.'  Acquisition  of 
the  vocabulary  seems  to  be  less  important 
than  mastery  of  nice  points  in  syntax.  An 
eminent  instructor  in  Latin  told  the  writer 
that  in  marking  students  he  laid  little 
stress  on  translation,  as  a  ^  Bohn '  is  always 
available  ;  his  grading  was  based  on  pro- 
ficiency in  prose  and  quantity  which  had 
to  be  studied.  That  a  large  proportion  of 
Bachelors,  after  ten  years  of  study,  cannot 
read  their  diplomas  without  resort  to  a 
lexicon  causes  no  surprise  to  them  or  to 
their  instructors.  They  had  not  been  at- 
tempting to  acquire  either  Latin  or  Greek, 
but  they  had  been  utilizing  classical  words 
and  idioms  in  studying  the  principles  of 
grammar.  True  it  is,  that  this  statement 
is  not  of  universal  application  ;  there  are 
exceptions  among  both  instructors  and  stu- 
dents and,  owing  to  the  demand  that  there 
be  something  tangible  to  show  for  the  labor 
of  years,  the  number  is  increasing ;  but  the 
fact  remains  that  the  conditions  as  described 
are  those  which  prevail ;  and  they  have 
much  to  do  with  the  notion  that  the  study 
of  classical  languages  is  much  more  diffi- 
cult than  that  of  other  languages. 

But  one  asks,  suppose  that  the  young 
man  has  acquired  an  accurate  knowledge 
of,  let  us  say,  Latin,  that  he  can  read,  write 
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and  speak  it,  has  he  gained  nothing?  He 
has  gained  much,  he  has  learned  accuracy 
in  expression;  a  certain  discrimination  in 
the  use  of  terms ;  he  has  cultivated  his 
memory;  he  has  become  acquainted  with 
the  tongue  in  which  men  of  Rome  expressed 
their  thoughts  ;  in  which  many  theologians 
of  the  early  centuries  expressed  their  con- 
ceptions of  what  Christianity  ought  to  be  ; 
in  which  theologians  of  later  centuries  ex- 
pressed their  conceptions  and  misconcep- 
tions of  what  the  Fathers  wrote ;  the  lan- 
guage of  educated  men  until  a  little  more 
than  one  hundred  years  ago.  Thus  he  has 
acquired,  first,  a  sharpening  of  certain  fac- 
ulties and,  secondly,  the  means  which  give 
direct  access  to  a  great  literature  represent- 
ing in  time  more  than  two  milleniums  pre- 
ceding our  century. 

This  much  he  has  acquired  and  it  cer- 
tainly is  a  great  deal.  Those  who  defend 
the  necessity  for  classical  training  assert 
that  be  has  acquired  much  more  if  he  be  an 
English-speaking  student.  It  is  said  that 
one  has  a  better  understanding  of  his  own 
tongue  if  he  have  a  good  knowledge  of  the 
classics,  since  so  much  of  our  language  is 
derived  from  the  Greek  and  Latin.  Shakes- 
peare, we  are  told,  enriched  our  vocabulary 
by  the  addition  of  not  less  than  three  thous- 
and words. 

Much  is  made  of  this,  but  one  may  doubt 
the  importance  of  the  reasoning.  Words 
are  available  when  they  become  identified 
with  things  either  material  or  abstract,  so 
that  one's  ability  to  use  them  with  precision 
depends  upon  the  exactness  of  the  identifi- 
cation. The  question  of  their  origin  does 
not  enter  into  the  matter.  Indeed,  one  too 
fully  imbued  with  the  signification  of  par- 
ent-words may  employ  derived  words  in 
senses  at  variance  with  accepted  significa- 
tions. If  there  be  any  force  in  the  argu- 
ment, it  would  apply  rather  to  a  course  in 
Anglo-Saxon  or  in  the  language  of  the  Au- 
thorized Version,  if  the  object  be  to  culti- 


vate a  direct  style.  That  Shakespear 
works  enriched  the  English  vocabulary  s 
mits  of  no  doubt ;  but  if  Shakespeare  wr< 
his  plays,  the  argument  gains  little  streng 
by  reference  to  him,  for,  according  to  £ 
Jonson,  he  knew  'little  Latin  and  h 
Greek.'  In  any  event,  however,  this  ie 
matter  of  no  importance.  The  suggesti 
that  our  language  is  in  urgent  need  of  ft 
tber  enrichment  can  hardly  commend  its 
as  wise  in  view  of  the  fact  that  the  le: 
cons  already  boast  of  approximately  thi 
hundred  thousand  words,  while  the  voca 
ulary  of  the  metropolitan  newspaper  dc 
not  exceed  three  thousand  and  that  of  grc 
writers  rarely  equals  ten  thousand. 

But  conceding  all  that  has  been  conced 
so  willingly  because  true,  the  query  persi: 
ently  comes :  Is  the  profit  in  due  propc 
tion  to  the  expenditure  in  time  and  labo 
Might  not  the  mental  discipline  be  acquir 
equally  well  by  the  use  of  other  languag< 
which  would  open  a  wider  field  of  kno¥ 
edge  and  render  the  man  more  useful 
himself  and  to  his  fellows? 

The  modernized  courses  pay  too  little  a 
ten  tion  to  instruction  in  the  use  of  la 
guage.  The  literary  courses  are  bett 
than  the  older  types  in  that  they  do  not  e 
elude  the  English  language  and  prop 
training  in  that  direction  is  not  far  awa; 
but  the  defect  is  still  too  conspicuous,  esp 
cially  in  the  scientific  courses.  Laboratoi 
work  leads  to  exactness  in  method ;  fiel 
work  gives  precision  in  observation  ai 
comparison  ;  scientific  training,  in  genen 
strengthens  the  logical  powers  and  giv 
precision  in  thinking ;  but  none  of  the 
gives  precision  in  expression.  As  in  the 
logical  seminaries,  too  often,  preparatic 
for  preaching  is  neglected  on  the  princip 
that  if  a  man  has  anything  to  say  he  wi 
find  no  difiiculty  in  saying  it,  so  the  stud 
of  language  as  a  means  of  expressing  one 
thoughts  has  been  neglected  in  scientif 
training.     Nevertheless,  one  cannot  fail  t 
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recognize  that  the  writings  of  scientific 
men  compare,  at  least,  favorably  with  the 
writings  of  those  who  have  had  the  great 
advantage  of  classical  training,  that  is  to 
say,  of  the  average  clergymen  and  lawyer, 
those  who  plead  so  urgently  for  retention 
of  the  system  from  which  they  have  re- 
ceived such  abundant  profit.  Brilliant 
rhetoricians  cannot  be  taken  as  examples 
of  what  the  training  can  do— in  the  intel- 
lectual as  in  the  vegetable  world,  the  aver- 
age of  the  fruitage,  not  the  choicest  selec- 
tions, must  be  taken  as  type  of  the  product. 
And  one  must  not  forget  that  the  soil  in 
which  seed  is  planted  has  much  to  do  with 
the  crop. 

But  the  remedy  for  this  defect  in  modern 
training  is  very  simple,  and  its  application 
involves  no  material  change  in  plan. 

The  advantages  derived  from  education 
according  to  the  old  system  do  not  come 
from  the  study  of  Latin  and  Greek  any 
more  than  they  would  come  from  the  study 
of  French,  Hebrew  or  any  other  language. 
The  results  are  due  to  the  method,  not  in 
any  sense  to  the  particular  language  em- 
ployed. One  may  say,  better,  that  the  re- 
sult is  due  rather  to  skill  in  applying  the 
method,  for  classical  teaching  is  very  dif- 
ferent to-day  from  that  of  the  older  day, 
when  pupils  were  plunged  in  medias  res 
at  the  outset.  The  Amoldian  method  is 
not  so  far  removed  from  the  Ollendorfian 
as  a  casual  observer  might  imagine.  Why 
then  do  we  hear  the  constant  claim  for  the 
advantage  of  classical  teaching? 

The  reason  is  found  in  conditions  still 
existing  in  our  secondary  schools.  There, 
the  ablest  teachers  have  always  been  those 
in  classics,  though  increasing  requirements 
for  college  entrance  have  led  in  many 
instances  to  the  selection  of  strong  men 
for  mathematics.  Until  very  recently,  the 
study  of  English  has  been  perfunctory, 
while,  for  the  most  part,  French  and  Ger- 
man have  been   taught  by  'natives'   be- 


cause they  alone  can  give  the  'proper 
pronunciation.'  But  those  excellent  men, 
though  efficient  teachers  for  pupils  willing 
to  learn,  too  often  fail  as  disciplinarians 
and  have  to  pay  more  attention  to  quieting 
disorder  than  to  imparting  knowledge. 
Here  must  be  made  the  change  needed  to 
remedy  the  defect  in  our  modern  system. 
Men  must  be  employed,  who  can  teach  the 
modem  languages  as  Latin  and  Greek  were 
taught  seventy-five  years  ago,  when  the 
pupil  acquired  not  merely  a  fairly  accurate 
knowledge  of  grammatical  principles,  but 
also  the  language  itself.  Our  colleges  must 
demand  more  thorough  preparation  in 
modern  languages — in  other  words,  the 
transformation  which  college  courses  have 
undergone  must  reach  into  the  secondary 
schools.  Able  men  occupy  modern  language 
chairs  in  colleges  ;  able  teachers  must  be 
found  to  prepare  students. 

But  some  may  feel  that  while  a  modem 
language  course  may  be  as  useful  mental 
training  as  is  a  classical  course,  still  there 
may  be  room  for  doubt  whether  or  not  he 
has  gained  equal  preparation  for  his  life's 
work. 

If  the  end  to  be  attained  by  classical 
study,  beyond  mere  discipline,  is  the  ability 
to  read  the  works  of  those  who  wrote  in 
classical  languages,  surely  the  labor  has 
been  that  of  supererogation,  for  practically 
all  that  is  good  in  the  ancient  languages, 
whether  theological  or  legal  or  literary,  has 
been  done  into  English  after  a  &shion  many 
times  better  than  that  of  the  amateur— and 
the  reading  in  English  will  be  vastly  more 
profitable  than  that  in  the  original,  for 
one's  contemplation  of  lofty  sentiments  or 
useful  matter  is  not  likely  to  be  interrupt- 
ed by  struggles  with  difficult  construction. 
This  argument  is  treated  with  such  con- 
tempt by  advocates  of  elaborate  classical 
study  that  one  is  inclined  to  regard  it  as 
unanswerable.  It  is  said,  however,  that 
the  true  meaning  of  an  author  cannot  be 
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aeoertained  from  a  translaiioD,  the  work 
most  be  read  in  the  original — which  is 
equivalent  to  saying  that,  to  most  of  us, 
works  in  a  foreign  language,  especially 
those  in  a  dead  language,  must  remain 
sealed  books.  No  man  can  acquire  a 
knowledge  of  a  dead  language,  so  exact  as 
to  enable  him  to  think  in  it,  without  ex- 
pending so  much  labor  as  to  leave  time  for 
little  else,  so  that  to  most  of  us  a  concep- 
tion of  what  the  writers  meant  must  come 
through  translation. 

But  we  may  dismiss  this  last  argument, 
for  it  is  purely  academic  and  has  no  refer- 
ence to  the  actual  condition.  It  is  not  pre- 
tended that  the  ordinary  college  graduate 
knows  enough  to  make  the  reading  of  Latin 
or  Greek  authors  a  delight  in  hours  of  re- 
laxation from  the  burdens  of  everyday  life. 
Long  ago,  Latin  text-books  were  abandoned 
in  theological  seminaries,  not  so  much  be- 
cause the  theology  was  antiquated  as  be- 
cause the  students  were  so  burdened  by 
translation  that  neither  time  nor  energy 
remained  for  study  of  the  matter. 

But  granting  all  that  is  claimed,  the 
question  still  recurs,  is  the  game  worth  the 
candle?  Is  access  to  classical  authors  in 
the  original  or  even  in  translation  a  matter 
of  such  importance  to  the  average  man  as 
to  justify  the  expenditure  of  the  most  im- 
portant years  of  his  life?  One  cannot 
avoid  expressing  some  doubts  respecting 
this.  Unquestionably,  the  men  of  classical 
Greece  and  Bome  were,  in  some  instances, 
men  of  towering  intellect ;  those  who  wor- 
ship at  the  classical  shrine  demand  that  we 
point  out  in  modem  times  the  equals  of 
Aristotle,  Homer,  Thucydides,  Plato,  Sen- 
eca, Vergil,  Tacitus,  Horace,  Quintilian 
and  half  a  score  of  others.  Where  in  mod- 
ern literature,  we  are  asked,  can  one  find 
such  elevating  sentiments,  such  ennobling 
philosophy,  such  brilliant  rhetoric?  One 
may  reply  that  perspective  has  much  to  do 
with  this  type  of  ancestor  worship,  that  a 


score  or  even  two  scores  of  names  gatl 
from  more  than  a  millenium  of  anti 
could  easily  be  matched  by  a  score  of  i 
gathered  from  the  five  centuries  prec 
our  own.  Even  our  nineteenth  cer 
whose  materialism  grieves  so  many  h 
does  not  pale  in  comparison  with  the  g 
period  of  either  Greece  or  Bome.  M 
not  stand  out  pre-eminently  now  as 
did  centuries  ago,  for  the  field  of  know 
is  so  wide  and  the  laborers  so  nam 
that  one  may  gain  eminence  only  with 
difficulty  in  even  a  very  contracted  poi 
Pre-eminent  in  his  own  area,  he  mi 
utterly  unknown  to  workers  elsew 
It  is  probable  that  the  ablest  astron 
in  America  cannot  name  the  most  em 
ten  chemists  in  the  world  and,  in  like 
ner,  that  the  ablest  chemist  cannot  : 
the  most  eminent  ten  astronomers, 
equally  probable  that  no  eminent  ph: 
pher  or  historian  in  this  country  can  i 
the  ten  Americans  who  have  been 
eminent  in  the  several  branches  of  sc 
during  the  last  fifty  years.  If  ArLs 
'were  living  now,  he  would  be  an  emi 
professor  of  philosophy  in  some  univei 
much  respected  by  philosophers  elsew! 
but  unknown  outside  of  his  immediate 
cle,  unless,  like  Herbert  Spencer,  he  sh 
undertake  problems  of  broad  type,  in  w 
case,  no  doubt,  he  would  be  as  little 
and  as  much  misrepresented  as  Spe 
himself. 

Of  course,  one  risks  much  in  ventu 
to  question  the  over-towering  grandei 
the  ancient  writers,  for  their  names  1 
been  enshrined  so  long  that  doubts  res] 
ing  their  superiority  appear  as  sacrileg 
as  were  Galileo's  doubts  respecting 
Ptolemaic  system.  But  the  fact  remt 
that  the  commonly  accepted  verdict 
favor  of  the  ancient  writers  is  not  tha 
our  day — it  was  pronounced  at  the  rev 
of  learning  amid  the  shadows  of  the  re( 
ing  dark  ages  and  it  has  become  a  tradil 
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in  seats  of  learning  to  be  guarded  carefully 
SB  a  pillar  of  the  intellectual  universe. 

But  the  student,  who  has  a  thorough 
knowledge  of  French  and  German  as  well 
as  of  his  own  language,  still  has  access 
through  translations  to  the  thoughts  of 
antiquity,  while  he  has  vastly  more.  He 
has  access  to  the  best  thoughts  of  modern 
times,  to  the  works  of  authors  in  all 
branches  of  knowledge  during  this,  the  age 
not  only  of  greatest  intellectual  activity 
but  also  of  the  most  accurate  investigation. 
If  he  be  a  professional  man,  he  can  keep 
himself  abreast  with  advance ;  if  he  have 
tnmed  aside  to  commerce,  he  finds  himself 
equipped  for  the  broader  fields ;  in  any  case 
without  early  training  in  those  languages, 
he  is  crippled  and  is  compelled  to  learn 
ihem  amid  the  pressure  of  other  duties. 
Those  languages  he  must  know — without 
them,  he  cannot  gain  admission  to  graduate 
schools  of  our  stronger  universities.  They 
are  as  essential  as  was  Latin  a  century  ago 
and  for  the  same  reason — they  are,  so  to 
apeak  the  tools  of  trade.  In  philosophy, 
law,  theology  and  the  various  branches  of 
science,  a  man  is  at  more  than  serious  dis- 
advantage without  them. 

In  all  this,  there  is  no  denial  that  a 
knowledge  of  Oreek  and  Latin  is  useful; 
but  that  is  wholly  aside  from  the  issue, 
which  is,  whether  the  gains  from  the  study 
of  classical  languages  are  such  as  to  justify 
the  demand  that  it  retain  the  very  promi- 
nent place  in  the  curriculum.  The  utility 
of  some  acquaintance  with  Latin  and  Greek 
is  beyond  dispute ;  naturalists  employ  terms 
derived  from  those  languages  ;  astronomers 
and  chemists  make  heavy  drafts  on  mythol- 
ogy, while  relics  of  old  practice  in  law  and 
medicine  remain  embalmed^in  Latin  terms 
and  phrases.  But  the  knowledge  of  Greek 
and  Latin  necessary]  to  J  the  physician, 
clergyman  or  lawyer  is  not  great  in  quan- 
tity;; if  it  were,  most  of  the  college  graduates 
who  have  taken  *up  those  professions  would 


feel  themselves  sadly  handicapped .  Indeed, 
a  'smattering'  is  all  that  very  many  en- 
ergetic writers  demand. 

Elementary  courses  in  Hebrew,  Arabic, 
Assyrian,  Italian  and  Spanish  are  given  in 
all  of  our  larger  institutions  and,  in  many, 
the  opportunity  is  still  afforded  for  the  be- 
ginner in  French  and  German.  Similar 
courses,  as  options,  ought  to  be  offered  in 
Latin  and  Greek,  planned  to  give  a  good 
knowledge  of  the  vocabulary  and  to  ac- 
quaint the  student  with  that  something 
which  we  are  accustomed  to  call  the  '  gen- 
ius'  of  the  language.  A  faithful  student, 
with  an  object  in  view,  should  be  able  in 
two  years  to  read,  with  comparative  ease, 
any  ordinary  work  in  either  of  those  lan- 
guages. Certainly,  no  one  will  assert  that 
Latin  and  Greek  are  more  difficult  than 
German  or  that  the  idioms  are  more  per- 
plexing than  those  of  Spanish.  Scientific 
men  understand  this,  for  there  are  doubt- 
less few  who  have  not  been  compelled  to 
acquire  at  short  notice  a  working  knowl- 
edge of  an  additional  language  in  order  to 
prosecute  an  investigation  already  begun. 

When  our  college  curricula  shall  have 
been  properly  adjusted,  the  graduate  will 
have  received  the  polish  obtained  by  study 
of  language  and  literature,  the  logical  mode 
of  thought  obtained  by  study  of  mathe- 
matics, the  knowledge,  strength  and  judi- 
cial tendency  obtained  by  study  of  the  in- 
ductive sciences;  while  in  addition,  he  will 
have  the  means  to  utilize  his  gains  in  the 
profession  or  calling  which  has  been  in 
view  during  the  later  years  of  his  college 
life.  John  J.  Stbvenson. 


THE  BULLETIN  OF  THE  AMERICAN  MUSEUM 
OF  NATURAL  HISTORY. 

In  1881  Professor  R.  P.  Whitfield  saw 
that  the  scientific  needs  of  this  Museum, 
its  reputation  amongst  kindred  institutions 
in  the  world,  and  its  proper  recognition  of 
its  natural  responsibility  to  the  world  of 
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Bcienoe,  as  well  as  the  obvious  advantages 
to  itself,  demanded  that  some  scientific 
publication  should  be  begun.  Publications 
were  commonly  considered  invariable  con- 
comitants of  Museum  life.  The  Museum 
of  Comparative  Zoology,  under  Louis  Agas- 
siz,  began  its  important  series  of  Bulletins 
in  1863,  and  later  enlai^ed  the  work  of  in. 
vestigation  by  instituting  the  Memoirs,  be- 
gun in  1864.  The  Bulletins  were  largely 
at  first  devoted  to  systematic  work  but  this 
was  soon  gradually  invaded  and  partially 
displaced  by  biological  studies  and  such  ad- 
mirable geological  and  physiographic  papers 
as  B.  T.  Hill's  Oeology  and  Physical  Geog- 
raphy of  Jamaica.  A.  Agassiz's  study  of 
the  Fiji  Islands  and  the  Three  Voyages  of 
the  Blake  appeared. 

The  Museum  of  Comparative  Zoology 
boasted  of  an  extraordinary  group  of  stu- 
dents, and  the  inception  of  a  bulletin  or 
some  other  form  of  publication  was  in- 
evitable. Here  A.  E.  Verrill,  8.  H.  Scud- 
der,  J.  A.  Allen,  Jeffries  Wyman,  Wm. 
Stimpson,  A-  S.  Packard,  J.  G.  Anthony, 
Alpheus  Hyatt,  W.  H.  Niles,  A.  Agassiz, 
F.  W.  Putnam,  O.  St.  John,  C.  F.  Hartt, 
L.  F.  de  Pourtales,  Theodore  Lyman,  P.  B. 
XJhler,  U.  8.  8haler,  Horace  Mann,  W.  H. 
Dall,  A.  8.  Bickmore  were  likely,  from 
their  superabundant  enthusiasm  and  in- 
dustry, as  well  as  the  unflagging  zeal  of 
their  leader  Louis  Agassiz,  soon  to  demand 
a  printed  page  for  their  results  in  various 
fields  of  natural  science.  It  is  in  much 
more  recent  years  that  these  splendid  pub- 
lications have  been  continued  on  a  biolog- 
ical line,  by  Folsom,  Bonvier  and  Fischer, 
Mayer,  and  A.  Agassiz,  Hamaker,  Gallo- 
way, Bancroft,  Parker,  Gerould,  Wilcox, 
Yennings,  Meyer,  and  Neal. 

Yet,  under  the  most  favorable  conditions 
for  the  supply  of  material,  the  early  volumes 
of  the  Museum  of  Comparative  Zoology  did 
not  equal  in  size  the  first  Bulletins  of  the 
American  Museum  of  Natural  History. 


The  Memoirs  of  the  Museum 
parative  Zoology  embodied  more 
contributions  to  science  in   the 
quarto    volumes,    in  which   such 
studies  as  AUman's  Hydroids, 
Echini  and  Acalephs,  Faxon's  81 
Crustacea  appeared. 

The  Peabody  Museum  of  Americ 
seology  and  Ethnology  publish  An 
ports  embracing  some  scientific  infc 
miscellaneous  papers,  and  Memoi 
Peabody  Museum  of  Yale  Univer 
lishes  Memoirs,  the  Field  Mnseai 
cago  engages  in  the  publication  of 
its  various  departments.  In  Ne 
the  Reports  of  the  Regents  of  the 
sity  of  the  State  of  New  York,  on 
dition  of  the  8tate  Cabinet  of 
History,  had  been  long  establlshe 
last  important  series  had  been  thi 
tory  of  scientific  papers  and  affi 
outlet  for  Professor  Hall's  paleon 
studies  which  otherwise  would  have 
partial  suppression.  These  Bepo 
been  succeeded  by  the  Reports  of 
seums,  filled  with  useful  and  oft 
orateand  comprehensive  treatises 
tions  in  8tate  Geology,  Paleonto 
Botany. 

The  Smithsonian  Institution  and 
tional  Museum  have  been  prolific  s 
published  material,  and  the  Mus 
Europe  have  issued  numerous  stn 
periodical  papers. 

It  would  indeed  be  very  obviouf 
thoughtful  mind  that  the  Museu; 
not  long  maintain  a  self-respecting 
towards  the  world  of  science,  m 
itself  into  correlation  with  its  own 
tions  if  it  did  not  have  a  scientific 
tion.  Besides,  there  were  substanl 
efits  of  another  sort  to  be  6ecure< 
Bulletin  or  whatever  other  publica 
finally  decided  upon  would  be  th 
of  bringing  the  Museum  into  con 
ence  with  societies,  institutes,  muse 
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oenmSy  thronghoat  the  world,  with  whom  a 
profitable  literary  exchange  could  be  at 
onoe  institated.  The  Library  woald  be  in 
this  way  fed  and  increased.  It  is  difficalt, 
or  impossible,  without  a  very  considerable 
expenditure  of  money  to  obtain  these  pub- 
lications, but  in  the  wide  fraternity  of  sci- 
entific workers,  their  efforts  at  different 
Bfeations  to  solve  scientific  questions,  is  mu- 
tually appreciated  and  instantly  required. 
Thus  a  scientific  commerce  with  the  rest 
of  the  world  would  become  established. 
Then  it  formed  naturally  the  only  way  in 
which  the  Museum's  own  possessions  could 
be  presented  to  the  scientific  world,  while 
the  inevitable  development  of  expeditions 
in  connection  with  the  institution  could 
only  find,  by  such  an  avenue  of  commu- 
nication, general  recognition.  A  letter 
from  Professor  B.  P.  Whitfield  to  President 
Jesup  was  written  urging  the  usefulness 
of  a  scientific  publication. 

The  President  accepted  the  suggestion,  and 
a  small  appropriation  was  made  for  printing 
some  papers,  then  in  Professor  Whitfield's 
hand.  At  first  it  was  deemed  wise  that  all 
papers  should  be  submitted  to  one  or  two 
scientific  men  outside  of  the  Museum  who 
should  determine  the  eligibility  of  the  paper 
for  reproduction.  This  plan  was  followed 
for  a  short  time,  but  was  abandoned  as  in- 
convenient and  unnecessary.  The  Curators 
were  made  the  judges  of  the  character  of 
their  own  papers,  and,  as  they  expected 
criticism  upon  the  broad  impartial  stage  of 
the  general  and  special  scientific  world,  they 
were  led  to  exercise  great  caution  in  their 
judgment.  Finally  a  '  Committee  on  Pub- 
lication '  was  formed  by  the  President,  of 
which  officially  all  curators  were  members. 
Their  deliberations  determine  to-day  the 
nature,  contents,  extent  of,  and  all  details 
connected  with  the  Museum  publications. 
AppropriaUons  of  money  for  this  work  come 
under  the  control  of  the  President  of  the 
Executive  Committee.    With  the  creation 


of  new  departments,  new  curators,  and  the 
extraordinary  accession  of  material  from 
expeditions,  the  number  of  papers  pressing 
for  publication  increased,  and  a  subsidiary 
outlet  for  this  overflow  was  provided  in 
scientific  journals,  a  relief  now  used  by 
the  department  of  Archaeology  particularly. 
A  restriction  upon  this  scientific  matter  had 
early  been  instituted  by  limiting  it  to  mu- 
seum material,  so  that,  except  incidentally, 
all  abstract  discussions  and  scientific  po- 
lemics, were  excluded. 

Besides  the  scientific  publications  there 
had  been  always  printed  by  the  Museum, 
the  Annual  Beport,  and  occasional  Guides 
to  various  departments,  as  the  Guide  to  In- 
vertebrate Paleontology,  Guides  to  Birds 
and  Mammals,  and  List  of  Birds  found 
within  60  miles  of  New  York  City. 

The  Guides  disappeared  as  failing  in  some 
ways  to  meet  popular  needs,  but  the  Annual 
Beports  have  increased  in  size  steadily,  and 
are  now  illustrated  reports  on  the  condition 
of  the  various  departments  of  the  Museum 
in  general,  its  aims,  resources,  and  needs, 
being  partially  composed  from  the  quarterly 
and  annual  reqorts  repuired  from  the  Cura- 
tors, giving  the  condition,  prospects,  and 
requirements  of  their  various  interests. 

It  was  an  interesting  coincidence  that 
the  appearance  of  the  Bulletin  was  almost 
synchronous  with  the  beginnings  of  the  De- 
partment of  Public  Instruction .  These  two 
features  certainly  quite  effectively  give  the 
Museum  an  educational  character,  and,  in 
the  two  fields  of  popular  instruction  and 
scientific  work,  place  its  guarantee  of  good 
faith  in  its  first  pretensions,  in  the  hands  of 
the  public. 

In  giving  any  epitomization  of  the  con- 
tents of  the  Bulletins  the  most  direct  and 
succinct  treatment  will  be  a  separation  of 
their  contents  under  the  general  classes  of 
subjects  represented  in  the  various  depart- 
ments of  the  Museum,  as  Paleontology 
(vertebrate  and  invertebrate) ,  Ornithology 
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and  Mammalogy,  Mineralogy  and  Oeology, 
Gonchology,  Entomology,  Invertebrate  Zo- 
ology, Ethnology,  Archseology,  and  then  a 
very  brief  analysis  of  their  contents,  nnder 
the  head  of  systematic  work,  investigation, 
and  description  of  new  species.  The  pres- 
ent number  of  volnmes  of  the  Bulletin  is 
twelve. 

The  accompanying  table  shows  the  dis- 
tribution of  papers  in  the  general  depart- 
ments of  science  enumerated  in  the  first 
column.  The  Memoirs  so  far  published 
embrace  two  volnmes,  as  yet  incomplete ; 
Vol.  I.,  parts  1,  2,  contain  papers  on  In- 
vertebrate Paleontology,  parts  3,  i  and  5 
on  Vertebrate  Paleontology ;  Vol.  II., 
parts  1,  2,  contain  papers  on  Ethnology, 
part  3  on  Archseology. 


examined  by  a  less  superficial  am 
cal  method,  the  comparative  imp< 
the  papers  becomes  more  obvious 
deceptive  results  apparent  of  seeki 
ization  by  enumeration  simply, 
of  the  far-reaching  and  suggest 
acter  of  Dr.  Wortman's  treatise 
Oanodonta  for  instance  while  coue 
as  one  paper,  in  labor  and  intrini 
lence  might  justly  over-balanoe  \ 
of  less  studious  or  incisive  conti 
So  perhaps  might  be  instanced 
thews'  paper  on  the '  Sevision  of  tl 
Fauna,'  Dr.  Boas'  'Decorative  A 
Indians  of  the  North  Pacific  Cc 
Allen's  'Alleged  Changes  of  Col< 
Feathers  of  Birds  without  Moulting 
sor  Whitfield's '  Fossils  of  Lake  Ch^ 


Bullbtin-Sbkibs  ;  Analysis  of  Ck>^TENT8. 
(Papers  Published.) 
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10 


Cthnoioffv 

1 

1 

1 
1 
9 
2 

1 
3 

2 

A  mhflMtlmnr 

1 

3 
5 
4 

Mammalogy 

OniitholoirT 

3 
2 
2 

6 
10 

15 
5 

3 
6 

12 
2 

9 

1 

5 

5 
1 
2 

2 
2 

IchihTolQiFv  and  HerDetoloory 

RntomolaflTT 

6 

3 

4 

2 

In  vertebrate  Zooloirv 

CoDoholoflTY 

1 

1 

PaleontoloffT  fvertebrateB^ 

1 
4 

1 
3 
1 

3 

5 

3 

1 

3 
2 
1 
1 

3 
4 

6 

PaleontolofiT  nn vertebrates^ 

10 

1 

Oeoloirv 

MiDenloflTV 

Catalomie ^t.-tt*— 

1 

Paffes 

346 
35 

8 

307 

13 

2 

441 
11 
14 

371 
16 
29 

341 

8 
18 

368 
11 
24 

318 
11 
39 

304 
14 
36 

375 

38 

144 

464   . 
25   . 

*  "^B^^ • •••• ••••••••   •••••••••■•• 

Plates 

Fim.  and  onte 

76   . 

A  glance  at  this  table  shows  the  very 
evenly  maintained  interest  and  activity  in 
Mammalogy  and  Ornithology,  a  less  but 
noticeable  industry  in  vertebrate  and  in- 
vertebrate Paleontology  and  Entomology, 
and  the  very  imperfectly  established  atten- 
tion to  Geology,  Mineralogy,  Vertebrate 
and  invetebrate  Zoology,  the  absence  of 
original  work  in  Conchology,  and  the  late 
contributions  in  Ethnology  and  Archseology. 

When  this  series  of  scientific  papers  is 


and  Professor  Osbom's  papers  c 
mammalia.  The  character  of  the 
throughout  is  thoroughly  in  keepi 
the  scientific  aims  of  the  institui 
they  also  of  necessity  vary  in  their 
value. 

In  the  three  lines  of  sy8temati< 
description  of  new  species,  and  Id 
tion,  the  two  first  lai^gely  preocci 
attention  of  the  writers,  as  might 
pected.  The  first  issues  of  the  Ballet 
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made  at  a  time  when  the  obvioas  material 
at  hand  was  the  specimens  of  the  cabinets, 
and  while  they  afforded  theses  on  taxon- 
omy,  nomenclature,  revision  or  descrip- 
tion of  species,  it  was  not  nntil  the  new 
phase  of  activity  introduced  by  expeditions, 
allowed  a  broader  range,  and  actually  made 
investigation  imperative,  that  this  last 
became  fully  recognized.  Amongst  the 
first  contributions  in  this  direction  was 
the  publication  of  the  interesting  results  of 
Professors  Seely  and  Brainard's  examina- 
tion of  the  eastern  shores  of  Lake  Cham- 
plain. 

These  geologists  discovered  that  the  Cal- 
ciferous  and  Chazy  formations  have  here  an 
unexpected  development,  and  that  there 
aggregate  thickness  ranges  to  near  2,500 
feet,  while  a  great  group  of  fossil  species 
forms  a  new  and  interesting  fauna.  The 
descriptions  of  the  fossils  from  this  region 
which  deceived  Professor  Whitfield  by  their 
close  resemblance  to  the  Birdseye  Lime- 
stone, formed  perhaps  the  most  important 
paper  in  the  first  volume  of  the  Bulletin. 
In  this  paper  Professor  Whitfield  described 
33  new  species  and  instituted  two  new 
genera  of  invertebrates,  while  there  was 
shown  to  be  a  lower  extension  of  the  Tren- 
ton limestone  than  had  been  anticipated, 
mingling  its  characters  with  forms  having  a 
cambro-silurian  expression. 

Professors  Brainard  and  Seely  followed 
later  in  the  Bulletin  of  the  Geological  So- 
ciety with  a  careful  analysis  of  the  geolog- 
ical relations  of  these  beds  and  confessed 
their  own  astonishment  at  the  new  views 
they  felt  compelled  to  present. 

Professor  Whitfield  also  in  this  first  vol- 
ume of  the  Museum  Bulletin  enlarged  his  im- 
portant suggestion,  previously  made  in  the 
American  Journal  of  Science^  that  the  group 
of  fossils  which  had  been  regarded  as  vege- 
table in  their  origin,  viz,  Dictyophyton,  Uphan- 
UEnia,  Cyaihophycus  etc.,  were  truly  spongoid 
bodies  and  allied  to  the  EuplecteUa  or  glass 


sponge  of  modern  seas,  a  view  coincided  in 
by  Dr.  J.  W.  Dawson. 

Professor  Whitfield  also  in  this  volume  of 
the  Bulletin  described  a  '  Fossil  Scorpion 
from  the  Silurian  rocks  of  America,'  the 
earliest  land  animal  described  from  Ameri- 
can rocks,  and  of  great  interest  as  syn- 
chronous with  similar  discoveries  in  Sweden 
and  Scotland.  It  naturally  formed  a  new 
genus  and  was  also  made  the  type  of  a  new 
family.  Besides  these  papers  a  number  of 
others  prepared  by  Professor  Whitfield  were 
purely  descriptive.  In  fact  the  character 
and  value  of  the  first  volume  of  the  Bulletin 
were  determined  by  its  geological  and  pale- 
ontologlcal  papers,  as  the  other  departments 
in  the  museum  had  then  scarcely  assumed 
a  scientific  direction,  and  their  contribu- 
tions were  few  and  tentative.  Amongst 
these  however.  Dr.  J.  A.  Allen's  paper  on 
'  The  Masked  Bob-white  of  Arizona  and  its 
Allies '  easily  ranked  first. 

In  the  second  volume  of  the  Bulletin  a 
rapid  increase  of  the  papers  on  contempor- 
aneous Natural  History  is  observed,  out- 
ranking all  other  contributions.  The  rare 
West  Indian  Seal  {Monachua  tropicalia  Qvaj) 
was  described  by  Dr.  Allen.  This  remark- 
able animal  had  previously  only  been  known 
to  naturalists  by  au  '  imperfect  skin,  with- 
out skull '  in  the  British  Museum,  and 
another  specimen  taken  in  1883.  In  De- 
cember, 1886,  "Mr.  Henry  L.  Ward,  of 
Rochester,  son  of  Professor  Henry  A.  Ward, 
visited  the  three  little  keys  off  the  north- 
west coast  of  Yucatan  known  as  The  Tri- 
angles, for  the  express  purpose  of  securing 
specimens  of  this  rare  animal." 

The  Seals  were  found  in  considerable 
numbers  but  the  circumstances  were  some- 
what unfavorable.  Forty-nine  seals  were 
killed,  forty-two  of  which  were  taken  away, 
but  one  of  them  was  lost.  From  these  ma- 
terials Dr.  Allen  formed  his  paper.  Papers 
on  Collections  of  Birds  from  Ecuador,  Bo- 
livia, the  Maximilian  Types  of  S.  A.  Birds, 
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new  speciee,  and  seasonal  variation  in 
Elainea  by  Dr.  Allen  and  Mr.  Chapman 
with  farther  papers  on  mammals,  famished 
the  balk  of  contribntions  to  this  second 
volume  of  the  Bulletin. 

Professor  Whitfield  published  further  ob- 
servations on  the  Galciferous  Bandrock  from 
Lake  Champlain,  and  a  description  of  a 
fossil  barnacle  from  the '  Maroellus  Shale 
which  challenged  attention  from  the  hith- 
erto unrecorded  early  age  for  a  cirripede  in 
American  paleozoics. 

The  results  of  expeditions  now  rapidly 
appear  in  the  succeeding  bulletins,  and  col- 
lections made  in  Texas,  British  Columbia, 
West  Indies,  Mexico,  Costa  Rica,  furnished 
many  papers  on  birds  and  mammals  for  the 
third  bulletin.  Dr.  E.  A.  Meams  contri- 
buted four  papers  on  small  American  mam- 
mals, and  a  few  further  observations  by 
Professor  Whitfield  completed  this  volume. 
Perhaps  the  most  notable  paper  in  this 
series  was  that  of  Dr.  Allen  on  a  '  Review 
of  some  of  the  North  American  Ground 
Squirrels  of  the  Genus  TamiasJ 

In  volume  four  of  the  Bulletin,  com- 
pleted in  1892,  Entomology  first  makes  its 
appearance  amongst  these  papers,  a  series 
increased  and  continued  by  Mr.  Beutenmiil- 
ler  in  all  succeeding  publications  of  the 
Museum.  These  papers  were  confined  to 
lists,  for  the  most  part,  of  collections  in  the 
Museum,  and  were  occasioned  largely  by 
the  new  additions  of  specimens,  secured  in 
the  Edwards  and  Elliott  cabinets  of  insects. 
One  paper  of  great  usefulness  was  that  de- 
voted to  Gall- producing  Insects  within  50 
miles  of  New  York  City.  Vertebrate  Pa- 
leontology now  assumed  importance  in  the 
Museum,  and  the  wonderful  results  of  the 
expeditions  to  the  west  led  to  the  important 
papers,  in  this  subject,  by  Osborn,  Wort- 
man,  and  Matthews,  a  series  developing  in 
later  issues  to  extraordinary  interest  and 
permanent  importance.  In  this  volume  the 
analysis  of  Protoceras  by  Professor  Osborn 


and  Dr.  Wortman  was  of  espe 
Earle's  Revision  of  Coryphodon 
ful  systematic  study. 

Dr.  Allen  and  Mr.  Chapman 
their  systematic  and  descriptii 
ornithology  and  mammalogy,  in 
former's  '  Geographical  Distr 
North  American  Mammals '  f\ 
splendid  contribution  to  zoo-geoj 
involved  a  large  review  of  ob 
with  an  authoritative  demarca 
districts  and  faunas  in  the  man: 
cupation  of  North  America. 

Volume  fifth  of  the  Bulletin  co 
tematic  and  descriptive  articles  i 
spicuously  attractive,  though  pe 
ing  somewhat   below  its  predc 
interest.    Wortman's  and  Earle' 
the  'Ancestors  of   the  Tapir' 
strong  note  of  original  study,  ai 
and  Wortman's  establishment 
genus  AvHonyz  opened  up  some 
of  vertebrate  relationship.    Bent 
'  Descriptive  Catalogue  of  Butten 
within  fifty  miles  of  New  York  < 
distinctly  useful. 

Volume  sixth  continued  the 
which  was  awakened  in  volume  f 
papers  were  valuable  and  invol 
diverse  topics.  The  scientific  tre 
a  few  was  typical,  as  in  Dr.  ^ 
paper  on  the  ^  Osteology  of  FairioJ 

The  articles  of  this  sixth  volun 
a  very  interesting  series.  A  notic 
ture  of  the  Bulletin  was  supplie 
Department  of  Vertebrate  Paleont 
three  papers  of  importance  issued 
pens  of  Professor  Osborn  and  T 
man.  Amongst  these  the  discuss! 
osteology  and  critical  position  of  . 
challenged  attention.  It  revealec 
mal  living  in  the  later  Eocene  o! 
or  semi- aquatic  habits,  provided  iw 
erful  jaws,  robust  teeth,  and  prot 
pending  on  turtles  for  its  snbsisten* 
Bridger  basin  swarmed  with  turl 
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ooprolites,  poesibly  referable  to  this  animal, 
have  been  found  along  its  margin,  in  which 
tartle  remains  occar.  Dr.  Wortman  in- 
dulges here  in  an  interesting  speculation  ; 
'^  when  the  lake  disappeared,  it  can  be  con- 
jectured that  Fdtriofelis  took  to  the  open 
sea,  and  finally  came  to  feed  upon  fish  ex- 
clusively. It  is  further  conceivable  that  in 
their  new  habitat  their  swimming  power 
was  gradually  increased,  and,  owing  to  the 
soft  nature  of  their  food,  the  great  strength 
and  power  of  the  jaws  were  gradually  lost, 
and  the  teeth  became  gradually  modified 
into  the  simple  degenerate  organs  which 
constitute  the  dental  equipment  of  the 
modern  seals." 

In  this  volume  Mr.  Chapman  presented 
a  long  paper  on  the  Birds  of  the  Island  of 
Trinidad;  Dr.  Allen  furnished  seven  articles 
on  mammalogy  ;  Mr.  Beutenmiiller  a  very 
useful  descriptive  catalogue  of  the  Orthop- 
tera,  found  within  fifty  miles  of  New  York 
City,  and  Professor  Whitfield  an  instructive 
display  of  the  resemblance  to,  and  proba- 
ble identity  with,  modern  marine  algae,  of 
Trenton  age  fossils,  previously  referred  by 
Hall  to  graptolites. 

Volume  seven,  in  its  contributions  to 
science,  was  most  distinguished  by  the  pa- 
pers it  contained  on  Vertebrate  Paleontol- 
ogy. These  were  the  Fossil  Mammals  of 
the  Puerco  Beds,  of  the  Uinta  Basin,  Perris- 
sodactyls  of  the  Lower  Miocene  White 
River  Beds,  and  the  Osteology  of  Agriochae- 
rus.  Dr.  Allen  provided  a  careful  analysis 
of  Robert  Kerr's  English  translation  of 
'  The  Systema  Naturae  of  Linnaeus,  as 
lately  published,  by  the  learned  Professor 
Gmelin  of  the  University  of  Gottingen  '  is- 
sued in  1792,  which  analysis  afibrded  a 
useful  nomenclatural  essay,  and  belonged 
to  that  species  of  scientific  work  which  may 
be  designated  as  '  housecleaning.'  Kerr's 
specific  and  generic  names  were  standard- 
ized, and  their  relevancy  or  irrelevancy 
considered.  Mr.  Beutenmiiller  gave  another 


of  his  useful  catalogues  of  insects  found 
within  fifty  miles  of  New  York  City,  this 
being  in  this  instance  the  SphingidcR  or 
Hawk-Moths.  Dr.  Hovey  contributed 
notes  on  New  York  Island  minerals,  and 
Mr.  Chapman  ornithological  notes  on  Trini- 
dad Birds.  Volume  eight  of  the  Bulletin 
(1896)  opened  with  three  articles  on  changes 
in  the  plumage  of  birds,  two  studies  of  the 
Dunlin,  Sanderling  and  Bnowflake  by  Mr. 
Chapman,  and  a  short  general  discussion  of 
'  alleged  changes  of  color  in  the  feathers  of 
birds  without  moulting '  by  Dr.  Allen. 
These  were  possibly  occasioned  by  Gatke's 
notable  proposition  that  the  plumage  of 
birds  changed  without  moulting.  Dr.  Allen 
and  Mr.  Chapman's  conclusions  constituted 
a  refutation  of  Gatke's  heterodox  thesis. 

The  papers  on  vertebrate  Paleontology 
were  continued,  and  amongst  them  Profes- 
sor Osborn's  '  Cranial  Evolution  of  Titano- 
therium'  possesses  extreme  interest.  This 
paper  forms  a  model  of  conciseness  and  defi- 
nite aim.  It  reveals  the  accentuation  and 
disappearance  of  morphological  characters, 
and  is  a  contribution  to  the  demonstration 
of  the  plasticity  of  animal  forms.  Dr. 
Wortman,  somewhat  contrasting  in  treat- 
ment, discusses  the  species  of  Hyracotherium 
(fossil  horse)  and  straightens  out  some  of 
the  tangled  synonomy  of  these  perissodac- 
tyls.  A  paper  of  critical  interest  was  Beut- 
enmiiller's  review  of  the  Sesiida,  or  clear 
winged  moths,  found  in  America,  north  of 
Mexico,  and  which  was  a  contribution  pre- 
liminary to  his  Memoirs,  yet  unpublished, 
on  this  family. 

Archaeology  appears  for  the  first  time  in 
three  papers  by  A.  E.  Douglass,  M.  H. 
Saville,  and  James  Teit,  the  first  being  an 
attempt  at  a  table  of  geographical  distribu- 
tion of  American  Indian  Relics. 

Papers  on  Mammalogy,  Ornithology, 
Entomology,  and  invertebrate  Paleontol- 
ogy are  continued,  and  the  enumeration 
and  notes  on  Birds  in  Yucatan,  by  Mr. 
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Chapman,  aeems  particalarly  intereeting. 
The  volume  closes  with  a  second  contribu- 
tion on  the  Geology  of  Lake  Champlain,  by 
Professors  Brainard  and  Seely ,  in  which  the 
Ghazy  beds  of  that  instructive  region  are 
especially  discussed. 

Bulletin  nine  contains  twenty-four  ar- 
ticles and  was  a  very  exhaustive  display  of 
the  scientific  activity  of  the  corps  of  re- 
search in  the  Museum.  Some  papers  were 
of  exceptional  merit  as  Dr.  Wortman's  ad- 
mirable review  of  the  Oanodonta,  a  sub- 
order of  the  Sloths,  Dr.  Matthew's  revision 
of  the  Puerco  Fauna,  and  Dr.  Boas'  Decora- 
tive Art  of  the  Indians  of  the  North  Pacific 
Goast. 

In  the  first  Dr.  Wortman  established 
the  strong  probability  that  the  sloths  of 
South  America  were  derived  from  the 
Ganodonta  of  North  America  ;  in  the  sec- 
ond Dr.  Matthew  revised  the  Puerco  Fauna, 
and  accentuated  the  '  entire  distinctness 
of  the  species  of  the  upper  and  lower  beds,' 
and  in  the  third  Dr.  Boas  painstakingly 
analyzes  the  scheme,  motive,  and  meaning 
of  the  conventionalized  and  derivative  deco- 
rative art  of  the  Indians  of  the  North  Pacific 
coast  of  America. 

The  systematic  and  descriptive  papers  of 
J.  A.  Allen,  Frank  M.  Chapman,  William 
Beutenmuller,  were  continued.  Professor 
Osbom  contributed  an  authoritative  paper 
on  'The  Huerfano  Lake  Basin,  South- 
ern Colorado,  and  its  Wind  Biver  and 
Bridger  Fauna.'  Professor  Whitfield  pub- 
lishes in  this  volume  of  the  Bulletin  a 
paper  of  considerable  interest,  being  a  de* 
Bcriptiou  of  species  of  BudistsB,  a  remark- 
able group  of  Lamellibranchs  or  bivalves 
which  are  only  known  from  the  Cretaceous, 
these  here  described  by  Professor  Whitfield 
coming  from  Jamaica.  Professor  Whitfield 
contributed  a  second  paper  on  the  peculiar 
genus  Barrettia  which  Woodward,  who  in- 
stituted the  genus,  considered,  though  with 
hesitation,  as  a  bivalve  shell.     Professor 


Whitfield  reverts  to  Woodward'c 
suggestion  that  they  might  be  < 
delicately  emphasizes  the  cons 
favoring  this  view. 

A  paper  of  zoological  importan 
voted  to  a  preliminary  descriptioi 
mountain  sheep  (  Ovis  Stanei^ ,  by  '. 
This  attractive  ruminant  was  ob 
the  headwaters  of  the  Sticke< 
British  N.  W.  Territory,  near  th 
boundary,  at  an  altitude  of  6 
Color,  size  and  character  of  horii 
distinguish  it  as  new. 

This  volume  of  the  Bulletin  c 
description  of  an  extraordinary  T< 
figure  from  the  Valley  of  Mexico  ^ 
sents  a  life-size  figure  of  a  sing 
with  arms  extended  and  mouth 
dressed  apparently  in  armor.  T 
effective  and  striking  relic  was  de8< 
Mr.  Marshall  H.  Saville. 

Other  papers  by  Juan  Yilaro  ai 
ton  H.  Bean  conclude  the  volume. 

The  tenth  volume  of  the  BuUc 
tains  a  very  valuable  revision  of 
Squirrels  or  Chickarees  by  Dr.  AUei 
in  a  subject  of  great  difficulty,  mi 
high  amongst  these  reconstruction! 
phylum.  Dr.  Wortman  produced 
volume  a  masterly  study  of  the ' 
Comelidas  of  the  U.  S.'  It  perhs 
rank  higher  than  any  of  this  writ 
tributions  to  these  bulletins.  T 
elusions  are  fragmentary,  but  the 
cured  was  concentrated  upon  a  diffi< 
intricate  theme.  Professor  Osbo 
tributed  five  papers  on  vertebrate 
tology  of  varying  interest,  but  all  of  s 
importance.  To  a  less  technical  i 
the  notes  on  the  great  Dinosaur  ( 
saurvs)  seem  the  most  interestinj 
Beutenmiiller  continued  his  most 
diagnoses  of  insects  (Lepidoptera 
especial  reference  to  those  near  New 

Dr.   Lumholtz  furnished  notes 
Huichol  Indians  of   Mexico,  and,  i 


Mat  25,  1900.] 


SCIENGR 


815 


janction  with  Dr.  Ales  Hrdlicka,  a  paper 
opon  marked  human  bones  from  a  Pre- 
historic Tarasco  Indian  Barial  Place  in 
Michoacan,  Mexico.  The  former,  accord- 
ing to  the  writer  were  almost  an  unknown 
Indian  tribe  of  about  four  thousand,  liv- 
ing in  a  mountainous  country,  difficult  of 
access,  in  the  northwestern  part  of  the 
State  of  Jalisco,  on  a  spur  of  the  great 
Sierra  Madre.  Their  great  interest  arises 
from  their  religious  proclivities,  and  while 
nominally  Christians,  their  peculiar  symbol- 
ism and  intricate  ritualistic  usages,  retain 
a  trace  of  their  pagan  character,  and  in  them, 
it  is  suspected,  there  remain  relics  of  the 
ancient  Guachichilian  culture.  In  this 
bulletin  a  paper  by  Dr.  Lumholtz  and 
Hrdlicka  on  marked  human  bones  revealed 
an  odd  practice  of  marking  or  notching  the 
bones  of  the  dead.  These  bones  are  re- 
garded as  trophies  '^  from  fallen  enemies, 
and  the  grooves  signified  the  number  slain 
by  the  owner  of  the  bone." 

Dr.  Allen,  Mr.  Chapman,  Dr.  Bean,  sup- 
plied papers  on  mammals,  birds,  fishes, 
and  Dr.  E.  A.  Mearns  a  general  study  of 
the  fiiuna  of  the  Hudson  Highlands. 

Volume  eleven  of  the  Bulletin  is  entirely 
devoted  to  a  Catalogue  of  the  Type  speci- 
mens contained  in  the  Hall  collection  of 
fossils.  The  Hall  collection  contains  a 
great  number  of  the  original  specimens  de- 
scribed in  the  Paleontology  of  New  York, 
and  a  complete  list  of  these  is  of  importance. 
This  Catalogue  was  prepared  by  Professor 
B.  P.  Whitfield  assisted  by  Dr.  E.  O. 
Hovey. 

Volume  twelve  contained  twenty-one 
I)apers  quite  evenly  distributed  amongst 
the  subjects  hitherto  treated  in  the  Bulletin. 
Some  important  additions  were  made  to 
North  American  mammals  by  Dr.  Allen 
from  the  results  of  the  Constable  Expedi- 
tion to  Arctic  North  America  conducted  by 
A.  J.  Stone.  Amongst  these  were  farther 
notes  OB  the  new  Mountain  Sheep  (Ovia 


Stonei),  a  new  Jumping  Mouse,  four  new 
Voles.  Dr.  Allen  also  described  in  this 
Bulletin  new  rodents  from  the  United 
States  and  South  America ;  Mr.  Chapman 
reviewed  the  birds  taken  on  the  Peary  Ex- 
pedition to  Greenland  ;  Mr.  E.  W.  Nelson 
gave  descriptions  of  new  squirrels  from 
South  America ;  Mr.  Oerritt  S.  Miller  of 
new  bats  from  the  West  Indies. 

A  very  interesting  paper  by  Dr.  Ales 
Hrdlicka  on  an  <  Ancient  Anomalous  Skele- 
ton from  the  Valley  of  Mexico '  revealed 
human  remains  having  26  ribs  instead  of 
the  usual  number  24.  Furthermore  this 
additional  pair  of  ribs  appears  to  be  cervi- 
cal, as  there  was  found  '  an  articular  facet 
on  each  side  of  the  seventh  cervical,'  which, 
if  granted,  proved  an  extension  of  the 
thorax  upward.  There  was  also  a  partial 
blending  of  the  first  and  second  ribs,  or 
there  was  a  '  bicipital  rib.'  The  interest  of 
these  facts  appears  to  lie  in  the  indicated  re- 
version to  lower  animal  forms.  The  tibisB 
are  flattened  (platycnemic),  with  a  back- 
ward inclination  of  their  heads.  Whether 
these  remains  were  Azt^can  or  Taltecan, 
the  author  of  this  paper  was  unable,  from 
known  data  to  say. 

Mr.  Beutenmiiller  continued  his  able 
synopses  and  revisions  of  Lepidoptera. 

The  papers  which  conferred  the  most 
distinction  on  this  volume  were  those  re- 
lating to  vetebrate  paleontology.  These 
were  four  in  number  from  the  pens  of  Pro- 
fessor Osbom,  Dr.  Wortman  and  Dr.  Mat- 
thew. The  ancestry  of  the  dogs,  foxes, 
otters,  was  discussed,  by  which  it  was 
shown  that  their  descent  could  be  traced 
from  the  Eocene,  that  the  family  of  the 
Procyonidae  (a  small  family  holding  the 
American  raccoons)  could  be  traced  as  an 
offdhoot  of  the  dogs  in  the  later  Eocene 
(Oligocene),  that  the  South  American  Foxes 
came  from  North  American  Miocene  spe- 
cies, and  that  the  establishment  of  the  new 
family  Viverravidae  was  necessary.    This 


1 


816 


SCmNCR 


[N.  li 


family  was  considered  as  ^'the  foreninner 
of  the  yiverrine  phylum  whose  members 
towards  the  close  of  the  Eocene  migrated  to 
Asia." 

The  second  paper  by  Dr.  Wortman  on 
Oxycena  lupina  Cope,  contained  a  full  de- 
scription of  this  species,  typical  of  one 
&mily  of  the  CreodorUa  (flesh-eaters).  Dr. 
Matthews's  paper  was  a  careful  tabulation 
of  the  fauna  of  the  fresh  water  tertiary  of 
the  west.  Professor  Osborn  contributed 
his  third  paper  on  Dinosaurs  making  a  com- 
parison of  the  fore  and  hind  limbs  of  these 
extraordinary  creatures,  the  dimensions  of 
whose  legs,  in  some  cases,  {Brontomurus) 
reached  the  extreme  limit  of  ten  feet. 

This  twelfth  volume  of  the  Bulletin  closed 
with  a  description  of  the  Eskimo  of  Smith 
Sound  by  A.  L.  Kroeber.  These  were 
Sobs'  Arctic  Highlanders,  and  the  subject 
of  Mr.  Kroeber's  paper  was  the  six  natives 
secured  by  Lieut.  Peary  and  brought  to 
this  city  in  1897.  The  implements  of  these 
singular  aborigines  were  described,  and 
their  sociology,  religion  and  cosmology. 

These  Smith  Sound  Eskimo  are  regarded 
as,  ethnologically,  similar  to  the  Qreenland 
Eskimo,  and  claims  for  their  distinctness 
and  insulation  are  repudiated. 

Their  religion  is  vague,  but  practically 
centers  around  the  'medicine  man,'  or 
shaman,  their  morals  dubious,  and  their 
government  formless. 

Amongst  shorter  papers  in  the  tenth 
volume  was  a  notice  of  a  superb  specimen 
of  Madrepora  palmata  which  Professor  Whit- 
field obtained  in  the  Bahamas  and  which 
now  forms  a  conspicuous  ornament  of  the 
Coral  collection  in  the  Museum  halls. 

These  Bulletins  of  the  Museum  have 
now  an  established  reputation,  and  form  a 
feature  as  important  in  its  scientific  life, 
as  does  the  beautiful  or  appropriate  exhi- 
bition of  its  collections  in  its  educational 
work. 

L.  P.  Gratacap. 
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TffE  VERTEBRAL  FORMUL 

MARSH. 

In  the  Memoirs  of  the  A 
of  Natural  History,  VolJ 
Professor  Henry  F.  Osbc 
careful  and  exceedingly  ind 
of  the  skeleton  of  a  Dipladm 
1897  near  the  Como  BlufiSi 
an  exploring  party  sent  o 
ican  Museum. 

In  the  summer  of  189 
sent  out  to  the  fossil  fields 
the  Carnegie  Museum  at  tl 
expense  of  the  generous  fouii| 
tut  ion,  succeeded  in  disco  vi 
skeleton  of  Diplodocusj  whid 
formation  as  to  many  portio 
lacking  in  the  specimen  be) 
American  Museum.  The  t 
are  in  many  respects  complem 
other.  The  specimen  descr 
fessor  Osborn  consisted  of  tl 
arches  of  three  cervicals;  ei 
dorsals  lacking  the  centra  ;  the 
ing  the  first  and  second  centn 
ing  of  four  vertebrsB ;  caudal  i 
1-21,  and  23-27,  complete  wi 
portions  of  caudals  32,  33,  f 
mated) ;  the  ribs  of  the  three  j 
sals ;  the  left  ilium  and  ischiu 
three-fourths  of  the  left  femur, 
scapula.  The  specimen  beloi 
Carnegie  Museum  consists  of 
cals,  ten  dorsals,  four  sacrale 
left  sides  of  the  centra,  the  tw< 
caudals,  with  chevrons ;  eighth 
of  them  imperfect ;  the  right  ili 
peduncle  of  the  left  iliam ;  th 
and  the  two  pubic  bones ;  the 
entire ;  the  left  scapula  and  cor 
fied,  and  the  two  sternal  plates 
of  excavation  has  not  yet  beei 
having  been  interrupted  in  th 
of  September,  1899,  by  the  adv< 
weather.  It  has  been  resamed 
and  it  is  hoped  that  further  ni 
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♦■*"  »>m-:'ie,  on  which  the  diBOOvery  was 
result  in  the  discovery  of  some 
portions  of  the  skeleton, 
jie  intention  of  the  writer  in  these 
er  into  a  description  or  discnssioQ 
:ceediDg1y  interesting  and  impor- 
ns,  save  for  the  purpose  of  calling 
to  the  fact  that  the  specimen 
lideration  appears  to  throw  light 
litherto  nosettled  nnmber  of  the 
liehrse  in  the  Baaropoda.  Profes- 
has  figured  the  number  of  dor- 
ititOMMTUt  as  fourteen.  Professor 
his  memoir  says  "  We  may  pro- 
adopt  15  as  the  number  in  Dipio- 
The  specimen  obtained  by  the 
Maseam  shows  bnt  ten  dorsal 
These  vertebrae  were  foond  in 
"der  from  the  sacrum  forward, 
•sterior  presacral  vertebree  inter- 
their  zygapophyses.  The  sev- 
3ighth  presacrals  articulated  with 
r,  bat  were  displaced  vertically, 
sa  depressed  in  the  mud,  which 
tly  solidified  to  form  the  matrix, 
and  tenth  were  also  interlocked, 
ap  existed  between  the  eighth 
except  that  produced  by  the  de- 
Iready  noted.     The  first  cervical 


root  of  the  tenth  presacral   was 

it  an  angle  from  the  axial  line  of    scapulargirdle,aewe11as 

an,  but  if  restored  to  a  normal 

le  gap  between  it  and  the  most 

f  the  dorsals  would  have  been 

,  now  that  these  vertebrie  have 

from  the  matrix,  they  are  found 

articulate.  The  cervicals  were 
st  part  interarticulated,  all  lying 
position   as   to   show    the   serial 


From  the  foregoing  facts  it  appears  that 
the  number  of  dorsal  vertebne  in  Diplodoeu$ 
is  only  ten. 

A.  further  confirmation  of  this  view  is  de- 
rived  ^m  the  number  of  ribs  which  were 
discovered.  Beginning  with  the  dorsal 
vertebrsB  immediately  before  the  sacrum 
we  find  the  short  posterior  ribs  as  deline- 
ated by  Professor  Osborn,  followed,  aa  we 
advance,  by  ribs  rapidly  increasing  in 
length,  aotil  we  find  attached  to  the  seventh 
presacral  a  rib  five  feet  eight  and  a  half 
iuches  in  length.  This  represents  the 
maximum  development  in  the  length  of  the 
ribs.  Both  ribs  of  the  seventh  presacral 
have  been  recovered.  We  have  not  found 
time  as  yet  to  carefblly  adjust  the  ribs  to 
the  vertebrae,  but  we  have  every  reason  to 
think  that  we  have  recovered  all  of  them 
except  two.  Twenty  is  then  the  number  of 
the  dorsal  ribs  in  Diplodocua  and  the  infer- 
ence is  plain  that  there  must  have  been  bat 
ten  dorsal  vertebrfe. 

The  correspondence  between  the  strno- 
turee  of  the  sacral  region  in  Diplodocut  and 
those  found  in  the  struthionid  birds  has 
already  been  pointed  oat  by  Professor  Os- 
born. I  may  say  that  this  likeness  is 
further  shown  in  the  number  of  the  dorsal 
vertebrsa,  and  the  conformation  of  the 
certain  features 
of  the  cervical  vertebrae.  These  colossal 
reptilia  reveal  in  portions  of  their  osseous 
framework  marked  tendencies  in  the  direo- 
tion  of  a  development  along  avian  lines. 


Cerrioftla.... 
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ebted  to  Mr.  A.  8.  Coggohall,  the  Chief 
B  the  Deportment  ofj  Vertelirate  PaleoQ- 
e  Ckrnegie  Htuenm,  for  the  statements 
aa  to  the  eiBOt  location  in  gilu  of  the 
It.  Coggwhall  preaerved  iMonrste  memo- 
ttiona  in  tbe  field-notee,  wbiob  he  made 
ig  in  the  esbnmstion  of  the  remains. 


Donala 

Candala 32-35  (Osborn). 


Eleren  are  tonnd  in  tbe 
specimen  at  tbe  Carnegie 
Mnaenm,  atlas  and  axis  be- 
ing aa  jet  undiscovered. 
There  maj  have  been  more 
than  thirteen  oervioala, 
though  their  great  length, 
avemging  two  feet,  seems 
to  militate  against  the  ex- 
istence oE  many  more  than 
the  nam  her  given. 
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and  Mammalogyy  Mineralogy  and  G^logy, 
Gonchology,  Entomology,  Invertebrate  Zo- 
ology, Ethnology,  Archeology,  and  then  a 
very  brief  analysis  of  their  contents,  under 
the  head  of  systematic  work,  investigation, 
and  description  of  new  species.  The  pres- 
ent number  of  volumes  of  the  Bulletin  is 
twelve. 

The  accompanying  table  shows  the  dis- 
tribution of  papers  in  the  general  depart- 
ments of  science  enumerated  in  the  first 
column.  The  Memoirs  so  far  published 
embrace  two  volumes,  as  yet  incomplete ; 
Vol.  I.,  parts  1,  2,  contain  papers  on  In- 
vertebrate Paleontology,  parts  3,  4  and  5 
on  Vertebrate  Paleontology ;  Vol.  II., 
parts  1,  2,  contain  papers  on  Ethnology, 
part  3  on  Archeology. 


examined  by  a  less  superficial  and  sta 
cal  method,  the  comparative  importan 
the  papers  becomes  more  obvious,  and 
deceptive  results  apparent  of  seeking  ec 
ization  by  enumeration  simply.  A  p 
of  the  far-reaching  and  suggestive  c 
acter  of  Dr.  Wortman's  treatise  on 
Ganodonta  for  instance  while  counting  < 
as  one  paper,  in  labor  and  intrinsic  en 
lence  might  justly  over-balance  a  nuE 
of  less  studious  or  incisive  oontribati 
So  perhaps  might  be  instanced  Dr.  1 
thews'  paper  on  the '  Itevision  of  the  Pn 
Fauna,'  Dr.  Boas'  'Decorative  Art  of 
Indians  of  the  North  Pacific  Coast,' 
Allen's  'Alleged  Changes  of  Color  in 
Feathers  of  Birds  without  Moulting,'  Pre 
sor  Whitfield's '  Fossils  of  Lake  Champh 
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Fiffs  and  onts 

A  glance  at  this  table  shows  the  very 
evenly  maintained  interest  and  activity  in 
Mammalogy  and  Ornithology,  a  less  but 
noticeable  industry  in  vertebrate  and  in- 
vertebrate Paleontology  and  Entomology, 
and  the  very  imperfectly  established  atten- 
tion to  Geology,  Mineralogy,  Vertebrate 
and  invetebrate  Zoology,  the  absence  of 
original  v^ork  in  Conchology,  and  the  late 
contributions  in  Ethnology  and  Archaeology. 

When  this  series  of  scientific  papers  is 


and  Professor  Osbom's  papers  on  fo 
mammalia.  The  character  of  the  artu 
throughout  is  thoroughly  in  keeping  w 
the  scientific  aims  of  the  institution,  1 
they  also  of  necessity  vary  in  their  relai 
value. 

In  the  three  lines  of  systematic  woi 
description  of  new  species,  and  investii 
tion,  the  two  first  largely  preoccupy  t 
attention  of  the  writers,  as  might  be  ( 
pected.  The  first  issues  of  the  Bulletin  wc 


May  25,  1900.] 


SCIENCE. 


811 


made  at  a  time  when  the  obvioas  material 
at  hand  was  the  specimens  of  the  cabinets, 
and  while  they  afforded  theses  on  taxon- 
omy, nomenclature,  revision  or  descrip- 
tion of  species,  it  was  not  nntil  the  new 
phase  of  activity  introdaced  by  expeditions, 
allowed  a  broader  range,  and  actually  made 
investigation  imperative,  that  this  last 
became  fully  recognized.  Amongst  the 
first  contributions  in  this  direction  was 
the  publication  of  the  interesting  results  of 
Professors  Seely  and  Brainard's  examina- 
tion of  the  eastern  shores  of  Lake  Cham- 
plain. 

These  geologists  discovered  that  the  Cal- 
ciferous  and  Chazy  formations  have  here  an 
unexpected  development,  and  that  there 
aggregate  thickness  ranges  to  near  2,500 
feet,  while  a  great  group  of  fossil  species 
forms  a  new  and  interesting  fauna.  The 
descriptions  of  the  fossils  from  this  region 
which  deceived  Professor  Whitfield  by  their 
close  resemblance  to  the  Birdseye  Lime- 
stone, formed  perhaps  the  most  important 
paper  in  the  first  volume  of  the  Bulletin. 
In  this  paper  Professor  Whitfield  described 
33  new  species  and  instituted  two  new 
genera  of  invertebrates,  while  there  was 
shown  to  be  a  lower  extension  of  the  Tren- 
ton limestone  than  had  been  anticipated, 
mingling  its  characters  with  forms  having  a 
cambro-silurian  expression. 

Professors  Brainard  and  Seely  followed 
later  in  the  Bulletin  of  the  Geological  So- 
ciety with  a  careful  analysis  of  the  geolog- 
ical relations  of  these  beds  and  confessed 
their  own  astonishment  at  the  new  views 
they  felt  compelled  to  present. 

Professor  Whitfield  also  in  this  first  vol- 
ume of  the  Museum  Bulletin  enlarged  his  im- 
portant suggestion,  previously  made  in  the 
American  Journal  of  Science^  that  the  group 
of  fossils  which  had  been  regarded  as  vege- 
table in  their  origin,  viz,  Diclyophyton^  Uphan* 
tcBniaj  Cyathophycui  etc.,  were  truly  spongoid 
bodies  and  allied  to  the  EupleeteUa  or  glass 


sponge  of  modern  seas,  a  view  coincided  in 
by  Dr.  J.  W.  Dawson. 

Professor  Whitfield  also  in  this  volume  of 
the  Bulletin  described  a  '  Fossil  Scorpion 
from  the  Silurian  rocks  of  America,'  the 
earliest  land  animal  described  from  Ameri- 
can rocks,  and  of  great  interest  as  syn- 
chronous with  similar  discoveries  in  Sweden 
and  Scotland.  It  naturally  formed  a  new 
genus  and  was  also  made  the  type  of  a  new 
family.  Besides  these  papers  a  number  of 
others  prepared  by  Professor  Whitfield  were 
purely  descriptive.  In  fact  the  character 
and  value  of  the  first  volume  of  the  Bulletin 
were  determined  by  its  geological  and  pale- 
ontological  papers,  as  the  other  departments 
in  the  museum  had  then  scarcely  assumed 
a  scientific  direction,  and  their  contribu- 
tions were  few  and  tentative.  Amongst 
these  however,  Dr.  J.  A.  Allen^s  paper  on 
'  The  Masked  Bob-white  of  Arizona  and  its 
Allies '  easily  ranked  first. 

In  the  second  volume  of  the  Bulletin  a 
rapid  increase  of  the  papers  on  contempor- 
aneous ITdtural  History  is  observed,  out- 
ranking all  other  contributions.  The  rare 
West  Indian  Seal  (Monachua  tropicalis  GveLy) 
was  described  by  Dr.  Allen.  This  remark- 
able animal  had  previously  only  been  known 
to  naturalists  by  an  '  imperfect  skin,  with- 
out skull '  in  the  British  Museum,  and 
another  specimen  taken  in  1883.  In  De- 
cember, 1886,  **Mr.  Henry  L.  Ward,  of 
Rochester,  son  of  Professor  Henry  A.  Ward, 
visited  the  three  little  keys  off  the  north- 
west coast  of  Yucatan  known  as  The  Tri- 
angles, for  the  express  purpose  of  securing 
specimens  of  this  rare  animal." 

The  Seals  were  found  in  considerable 
numbers  but  the  circumstances  were  some- 
what unfavorable.  Forty-nine  seals  were 
killed,  forty-two  of  which  were  taken  away, 
but  one  of  them  was  lost.  From  these  ma- 
terials Dr.  Allen  formed  his  paper.  Papers 
on  Collections  of  Birds  from  Ecuador,  Bo- 
livia, the  Maximilian  Types  of  S.  A.  Birds, 
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the  loeer,  mankind  was  certainly  the  gainer ; 
and,  indeed,  it  was  a  gain  to  science  itself 
to  be  taught  that  her  interests  were  not  hers 
alone,  and  that  not  by  one  tie  or  by  two, 
but  by  many,  was  her  welfare  bound  up 
with  the  common  good  of  all.  To  many, 
perhaps,  the  great  man  whose  memory 
we  are  here  met  to  honor  was  known 
chiefly  as  the  brilliant  expositor  of  the 
far-reaching  views  of  that  other  great 
man  who  through  his  statue  is  now  looking 
down  upon  us.  Your  Boyal  Highness  is 
doubtless  at  this  moment  thinking  of  that 
interesting  occasion,  fifteen  years  ago,  when 
you  unveiled  that  statue  of  Darwin,  and 
yon  are  calling  to  mind  the  weighty  words 
then  spoken  by  him  whose  own  statue 
brings  us  here  to-day.  Huxley,  it  is  true, 
fought  for  Darwin,  and,  indeed,  'he  was 
ever  a  fighter.'  But  he  fought  not  that 
Darwin  might  prevail ;  he  fought  for  this 
alone — that  the  views  which  Darwin  had 
brought  forward  might  be  examined  solely 
by  the  clear  light  of  truth,  untroubled  by 
the  passion  of  party  or  by  the  prejudice  of 
preconceived  opinion.  As  he  never  claimed 
for  those  views  the  infallibility  of  a  new 
gospel,  so  he  always  demanded  that  they 
should  not  be  peremptorily  set  aside  as  al- 
ready proved  tabe  wrong.  Huxley  worked 
for  his  fellow-men  in  many  ways  other  than 
the  way  of  quiet  scientific  research.  Had 
we  not  known  this  we  should  have  thought 
that  his  whole  life  had  been  given  up  to 
original  scientific  investigation,  so  much 
has  the  progress  of  biological  science,  since 
he  put  his  hand  to  it,  been  due  to  his  labors. 
On  the  sands  of  many  a  track  of  biologic 
inquiry  he  has  left  his  footprints,  and  his 
footprint  has  ever  been  to  those  coming 
after  him  a  token  to  press  on  with  courage 
and  with  hope.  The  truths  with  which  he 
enriched  science  are  made  known  in  his 
written  works;  but  that  is  a  part  only  of 
what  he  did  for  science.  No  younger  man, 
coming  to  him  for  help  and  guidance,  ever 


went  empty  away ;  and  we  all — tgaal 
mists,  zoologists,  geologists,  physiologis 
botanists,  and  anthropologists — came 
him.  The  biologists  of  to-day,  all  of  i 
not  of  this  country  alone,  but  of  t 
whole  world  of  science,  forming,  as  it  wei 
a  scattered  fleeting  monument  of  this  gr€ 
man,  are  proud  at  the  unveiling  of  tl 
visible  lasting  statue  here.  May  I  era 
your  Boyal  Highness's  permission  to  sei 
this  opportunity  to  assure  you  incidental 
but  none  the  less  from  the  bottom  of  o 
hearts,  on  the  part  of  men  of  science,  tb 
we  in  common  with  all  her  Majesty's  su 
jects  are  rejoicing  that  you  escaped  t 
dreadful  peril  to  which  a  few  days  back  y 
were  exposed,  and  to  express  to  you  o 
continued  esteem  and  respect. 

The  Duke  of  Devonshire  said  :  I  h 
the  honor  nearly  five  years  ago  of  presidi 
over  a  meeting  of  the  committee  which  h 
been  formed  for  the  purpose  of  establish! 
a  memorial  to  Professor  Huxley.  I  have  n< 
to  report  to  your  Boyal  Highness  that  t 
labors  of  that  committee  are  completed,  a 
that  they  desire  to  present  the  statue  to  yc 
Boyal  Highness  on  behalf  of  the  Trustees 
the  British  Museum.  The  subscriptions 
this  memorial,  as  Professor  Bay  Lankesi 
has  already  observed,  have  come  not  oi 
from  this  country, but  from  every  other  ci^ 
ized  country  in  the  world.  This  beantil 
statue,  the  work  of  Mr.  Onslow  Foi 
has  been  completed  under  the  superi 
tendence  of  the  committee,  but  the  r< 
memorial  of  the  man  is  to  be  found  in  ] 
writings  and  in  the  influence  which 
exercised  and  is  still  exercising  upon  t 
minds  of  younger  men,  many  of  whom,  ' 
may  hope,  will  in  the  future  emulate  1 
noble  example. 

The  Prince  of  Wales  then,  amid  chee 
withdrew  the  covering  from  the  statue,  ai 
said :  I  consider  it  a  very  high  comp 
ment  that  I  have  been  asked  to-day  by  i 
Huxley  Memorial  Committee  to  unveil  tl 
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Btaftue,  and  to  do  so  in  the  name  of  the 
Trastees  of  the  BritiBh  Museum,  of  whom 
I  have  the  honor  to  be  one.  I  have  not 
forgotten  that  15  years  ago  I  performed  a 
similar  duty  in  connection  with  the  fine 
statue  of  the  celebrated  Charles  Darwin, 
which  is  at  the  top  of  the  stairs,  that  was 
similarly  handed  over  to  the  British  Mu- 
seum. We  have  heard  to-day  most  elo- 
quent and  interesting  speeches  with  refer- 
ence to  the  illustrious  man  of  science  and 
the  great  thinker,  Professor  Huxley.  It 
would  therefore  be  both  superfluous  and  I 
may  even  say  unbecoming  of  me  to  sound 
his  praises  in  the  presence  of  so  many  men 
of  science,  who  know  far  more  about  all 
his  work  than  I  do.  I  can  only  on  my  own 
part  endorse  everything  that  has  fallen 
from  the  lips  of  those  gentlemen  who 
have  spoken,  and  I  beg  only  to  repeat 
what  great  pleasure  it  has  given  me  for 
the  second  time  to  have  performed  the 
interesting  ceremony  of  taking  over  the 
statue  of  another  great  and  illustrious  man 
of  science. 

The  statue  is  of  marble  and  represents 
Huxley  seated  with  his  head  somewhat 
bent,  his  right  hand  grasping  the  end  of 
the  chair,  and  his  left  clenched,  as  though, 
perhaps,  to  enforce  an  argument.  He  wears 
a  gown  and  hood  to  indicate  the  honors  of 
which,  in  more  than  one  university,  he  was 
the  recipient.  The  bushy  eyebrows  and 
the  characteristic  combativeness  of  his 
strong  face  are  well  realized,  though  in 
matter  of  likeness  some  who  knew  him  well 
were  not  altogether  satisfied.  The  work  is 
of  great  beauty  and  finish,  especially  in  the 
decoration  of  the  chair.  But  it  is  per- 
missible to  doubt  the  suitability  to  a  great 
personality  not  trained  in  a  university  or 
the  inheritor  of  traditional  methods,  of  the 
sitting  posture  and  the  academic  attire.  A 
great  champion  of  the  causes  he  espoused 
and  formidable  opponent  of  what  he  re- 
garded as  outworn  theories,  a  standing  at- 


titude and  such  simple  drapery  as  Owen 
wears  before  him  might  have  better  repre- 
sented the  man  as  he  was  in  the  flesh.  But 
the  work  unquestionably  possesses  great 
artistic  merit.  The  statue  bears  the  in- 
scription— 

Thomas  Hsnby  Huxley, 
Born  May  4,  1825. 
Died  June  29, 1895. 


SCIENTIFIC  BOOKS. 

A  ManucU  of  Zoology.  By  T.  Jeffrey  Parker 
and  William  A.  Haswell.  Revised  and 
adapted  for  the  use  of  American  schools  and 
colleges.  New  York,  The  Macmillan  Co. 
1900.  Pp.  xxv-f  563;  827  figs.  Price,  $1.60. 
This  useful  manual  has  been  abridged  from 
the  well-known  larger  Text-book  of  Zoology  by 
the  same  authors,  with  the  intention  of  meet- 
ing the  needs  of  students  in  the  higher  classes  of 
schools.  The  book  retains  many  of  the  merits 
that  won  so  favorable  a  reception  for  the  larger 
work.  It  is  concise,  clearly  written,  well  illus- 
trated and  abreast  of  the  times.  It  may  never- 
theless be  questioned  whether  the  '  Manual '  is 
as  well  adapted  to  its  purpose  as  the  '  Text- 
book.' However  widely  teachers  of  zoology  in 
the  schools  differ  in  regard  to  the  plan  and  scope 
of  work,  '&ost  of  them  will  probably  agree  that 
a  text- book  satisfactory  for  their  purpose  is 
hardly  to  be  made  by  simple  abridgement  of  a 
larger  technical  work,  as  has  been  done  in  this 
instance.  By  following  this  method  the  authors 
have  produced  a  work  which,  despite  many  ad- 
mirable features,  is  too  largely  a  mass  of  tech- 
nical anatomical  detail,  some  of  which  might 
well  have  been  sacrificed  to  make  room  for 
fuller  accounts  of  the  general  natural  his- 
tory and  relationships  of  animals,  of  physi- 
ological principles  and  of  broader  biological 
questions. 

We  fear  that  the  American  teacher  who  reads 
in  the  preface|that  this  edition  has  been  '  adap- 
ted for  the  use  of  American  schools '  will  hardly 
feel  himself  fairly  treated  when  he  searches  in 
the  text  for  the  basis  of  this  statement.  Here 
and  there  reference  is  incidentally  made  to  char- 
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acteristic  American  forms,  and  a  few — a  very 
few — such  forms  are  figured.  With  few  excep- 
tions, however,  both  the  types  and  the  forms 
described  for  comparison  are  European  species, 
some  of  which  differ  materially  from  their 
American  cousins;  and  we  think  the  Amer- 
ican editor  might  have  taken  the  trouble  to 
select  American^^representatives  of  such  com- 
mon types  as  the  tortoise,  frog,  salamander, 
snail,  grass-hopper,  Nereis  and  sea-anemone, 
or  to  describe  the  anatomy  of  the  common 
squid  instead  of  the  European  cuttle-fish.  The 
book  is  nevertheless  a  very  excellent  one  and 
will  doubtless  be  welcomed  by  American  teach- 
ers. 

£.  S.  W. 

A  First  Book  of  Organic  EvoliUion.  By  D.  Keb- 
FOOT Shute,  A.B. ,  M.D.  Chicago,  The  Open 
Court  Publishing  Company.  1899.  Pp.  xvi 
•4-285. 

This  is  a  brief  account  of  some  of  the  facts 
and  theories  that  cluster  around  the  central 
idea  of  Organic  Evolution.  The  principle  of 
heredity  forms  the  guiding  idea  in  connection 
with  which  is  given,  among  other  things,  a  dis- 
cussion of  the  cell-theory,  of  variation,  of  the 
influence  of  environment,  natural  selection  and 
the  evolution  of  man.  The  last  section  gives  a 
synopsis  of  the  classification  of  animals,  and,  in 
a  half  page,  of  plants.  There  is  a  list  of  works 
of  reference  that  may  be  useAil  to  the  general 
reader,  and  a  glossary  of  terms  that  is  on  the 
whole  accurate.  The  majority  of  the  illustra- 
tions are  good,  especially  the  series  of  full-page 
plates  prepared  especially  for  the  work.  In 
the  chapter  on  man  sociological  and  ethical 
questions  are  discussed,  the  idea  of  design  is 
upheld,  and  the  author  decides  for  a  cosmic 
soul  that  '  may  be  self-conscious,  wills,  thinks, 
acts  and  designs.'  ''Man  is  the  highest  and 
greatest  fruitage  of  the  tree  of  animal  life." 
''  He  has  been  the  goal  and  is  the  completion  of 
organic  evolution.''  ''  He  is  not  only  the 
highest  creature  that  has  ever  appeared  on  the 
globe,  but  it  seems  a  safe  induction  to  say  that 
he  is  also  the  highest  animal  that  evolution  will 
ever  develop  here." 

If  anyone  doubts  that  man  is  '  the  topmost 
flower  on  the  highest  and  straightest  branch  of  the 


tree  of  life,'  he  has  only  to  consult  the  diagrax 
on  p.  182. 

In  reading  '  this  little  book '  one  has  contlni] 
ally  to  remind  oneself  that  it  is  a  '  first  book, 
that  is  a  primer,  and  that  all  the  author  ha 
tried  to  do  is  to  sketch  an  outline  of  mod  en 
biology  as  related  to  the  theory  of  descent.  Con 
sidering  the  limits  of  space  and  the  almost  in 
finite  number  and  variety  of  the  data  fron 
which  selection  is  to  be  made,  it  must  be  ad 
mitted  that  the  author  undertook  a  difiScul 
task.  When  we  say,  that  one  altogether  un 
familiar  with  scientific  biology  might  digest  th< 
whole  book  without  acquiring  any  very  serioui 
errors  of  opinion,  we  are  giving  high  praise 
But,  if  such  an  one  were  to  come  later  to  th< 
practical  study  of  medicine  or  advanced  biol 
ogy,  he  might  be  surprised-  to  learn,  that  th< 
diagram  of  the  maturation  and  fertilizatioi 
of  the  human  ovnm  given  on  p.  30  is  a  pun 
figment  of  the  imagination,  seeing  that  no  oni 
has  ever  observed  these  phenomena  in  the  egj 
of  man,  that  the  chromatin  of  the  nucleus  ii 
ever  in  any  other  form  than  that  of  threads 
and  that  therefore  chronuUin  and  chromosomei 
are  not  synonymous  terms  (glossary  and  pas 
sim),  that  the  nutrition  of  a  cell  does  not  in- 
clude irritability  and  contractility  (p.  7),  thai 
a  cell  is  not  necessarily  encysted  because  it  pos- 
sesses a  cell- wall,  that  parthenogenesis  is  not 
a  form  of  budding  (p.  42),  nor  is  the  fertilized 
egg  ^hermaphrodite^  (p.  43).  These  are  but  a 
few  examples  of  the  altogether  uncritical  use  ol 
illustrations  and  terms,  which  is  only  partly  ex- 
cusable on  the  ground  of  the  popular  nature  ol 
the  book. 

The  book  is  also  dogmatic.  A  certiun  amount 
of  dogmatism  is  unavoidable,  and  perhaps  even 
to  be  desired  in  so  popular  a  work.  But  it 
would  be  difficult  to  justify  the  following  state- 
ment: *' Intemperate  people  ♦  ♦  »  also 
transmit"  (by  inheritance  to  their  offspring) 
'Hhe  fatal  tendency  to  crave  for  the  very  sub- 
stances that  have  acted  as  poisons  on  these 
germ- cells  before  and  after  fertilization.^'  The 
transition  from  fact  to  theory  is,  indeed,  every- 
where so  easily  made,  that  one  uninitiated  must 
be  in  constant  doubt  of  his  footing. 

While  the  book  never  rises  above  the  intel- 
lectual or  literary  level  of  the  freshman  class 
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in  college,  it  seems  to  me  perhaps  as  good  an 
epitome  as  we  possess,  within  so  narrow  limits, 
of  the  facts  and  principles  of  organic  evolution. 

Frank  K.  Lillib. 

ProduiU  aromaiiques  artifieiele  et  naturels.    By 
Georges  F.  Jatjbert,  Docteur  ^  Sciences, 
ancien  Pr6parateur  de  Chimie  &r£]cole  Poly- 
technique.      (Encyclopedic  scientifique    des 
Aide-M6moire.)    Petit  in-8.     Pages  169. 
This  is  the  sequel  to  the  author's  previous 
hook    'Mati^res    odorantes   artificielles '    (re- 
viewed in  this  Journal,  XI.,  710),  and  re- 
semhles  it  closely  in  all  respects.    The  former 
volume  contained  the  nitro  and  halogen  deriva- 
tives, phenols,  and  aldehydes;  while,  in  the 
present  one,   the  remaining  odoriferous  sub- 
stances are  grouped  in  the  following  chapters : 

I.  Aromatic  aloohols  (34  listed). 
II.  Aromaticaoids  and  their  derivatiyes  (70  listed). 

III.  Terpenes  (22  listed). 

IV.  GamphoiB  (20  listed). 

V.  Terpene  aloohols,  aldehydes,  and  adds  (10 
listed).  This  includes  snch  oompoands  as  geraniol, 
cifcral  and  ionone,  hut  no  terpene  actcfs  are  mentioned. 

There  are  in  all  169  pages — 41  pages  of  text 
(including  the  Preface),  121  pages  of  tables,  and 
7  pages  of  index. 

No  one  could  guess  from  the  title  just  what 
might  be  the  scope  of  this  book,  and  most 
chemists,  even  after  a  careful  examination,  will 
still  be  in  doubt  as  to  what  the  author  is  en- 
deavoring to  tabulate,  for  many  of  the  com- 
pounds listed  are  *  aromatic '  only  to  the  extent 
of  containing  a  benzene  nucleus  and  have  not 
the  remotest  interest  in  perfumery,  although 
the  author's  idea  of  a  perfume  seems  to  be  differ- 
ent from  that  of  most  chemists,  since  he  says 
on  page  48 :  ''Lies  acides  benzoique  et  cinna- 
mique  sont  &  l'6tat  pur  des  parfumspuissants." 

The  column  in  the  tables  headed  '  Literature 
and  Patents'  is  unsatisfactory,  being  either 
meagre  and  not  up  to  date,  or  else  merely  a 
reference  to  some  larger  work  and  not  to  the 
original  article  at  all ;  while,  in  spite  of  the 
heading,  not  a  single  patent  reference  is  given 
in  the  entire  book. 

By  endeavoring  to  expand  to  two  volumes 
what  could  much  better  have  been  given  in  one, 
the  author  has  been  forced  to  introduce  a  large 


amount  of  wholly  extraneous  material,  and  has 
thus  completely  defeated  the  main  object  of 
memory  aid,  which  is  to  present  the  important 
facts  concisely  and  entirely  free  from  all  that  is 
either  irrelevant  or  of  only  remote  interest. 

Marbton  Taylor  Booert. 

Ck)LUHBIA  UNIVBBSITT. 

The  Compendious  Manual  of  Qualitative  Chemical 
Analysis  of  C.  W.  Eliot  and  F.  H.  Storer, 
as  revised  by  W.  R.  Nichols.     Nineteenth 
edition,  newly  revised  by  W.  B.  Lindsay, 
Professor  of  general  and  analytical  chemistry 
in  Dickinson  College,  and  F.  H.  Storer,  Pro-    * 
fessor  of  agricultural  chemistry  in  Harvard 
University.    New  York,  D.  van  Nostrand  Co. 
1899.     Pp.  202.     Price,  $1.25. 
It  is  now  over  thirty  years  since  the  first 
edition  of  this  book  was  published,  and  through- 
out this  time  it  has  held  its  place  as  one  of  the 
best  simple  manuals.     The  present  edition  is 
thoroughly  modern  and  satisfactory.     It  is  the 
avowed  scheme  of  the  editors  to  give  but  one 
method  for  each  separation,  and  considering 
the  elementary  nature  of  the  book  their  choice 
of  methods  must  be  commended.     In  its  pres- 
ent form  '  Eliot  and  Storer '  will  maintain  its 
past  reputation.  j,  Renouf. 

Victor  von  Bichter^s  Organic  Chemistry  or  Chemis- 
try of  the  Carbon  Compounds.  Edited  by  Pro- 
fessor R.  Anschittz,  University  of  Bonn. 
Authorized  translation  by  Edgar  F.  Smith, 
Professor  of  Chemistry,  University  of  Penn- 
sylvania. Third  American  from  the  eighth 
German  edition.  Vol.  II.  Carbocyclic  and 
Heterocyclic  Series.  Philadelphia,  P.  Blakis- 
ton's  Sons  &  Co.  1900.  Pp.  671.  Price, 
$3.00. 

The  first  volume  of  this  book  was  reviewed 
in  Science,  Vol.  IX.,  p.  729.  The  praise  given 
to  the  first  volume  should  be  extended  to  the 
second.  One  needs  merely  to  open  the  volume 
at  random  and  read,  to  recognize  the  merits  of 
the  book.  The  chapters  on  diazo  compounds, 
on  azines,  on  terpenes,  on  quinones  are  notable 
examples  of  thoroughness,  and  of  the  amount 
of  recent  research  often  condensed  into  a  few 
lines. 
It  must  be  noted  that  this  is  not  a  book  for 


824 


SCnSNCR 


[N.8.  Vol.  XL  No.  2tt 


begioDere.  A  student  with  some  knowledge  of 
organic  chemistry  could  use  it  as  a  text-book  if 
it  were  possible  for  him  to  resolutely  confine  his 
attention  to  the  '  coarse  print.'  But  it  is  as  a 
reference  book  for  the  student  who  wishes  to  re- 
fresh his  memory  not  merely  of  one  compound, 
but  of  the  complete  chemistry  of  a  group  of 
compounds,  that  the  work  is  of  peculiar  value, 
and  may  be  cordially  recommended. 

Edward  Renouf. 

Optical  Activity  and  Chemical  Composition.  By 
Db.  H.  Landolt,  Professor  of  Chemistry  in 
the  University  of  Berlin.  Translated,  with 
the  author's  permission,  by  John  McCbae, 
Ph.D.  Whittaker  and  Co.,  London,  and  the 
Macmillan  Co.,  66  Fifth  Ave.,  New  York. 
1899.  Small  8vo.  Pp.  158.  Price,  $1.00. 
This  little  book  forms  a  translation  of  the 
eighth  chapter  of  the  first  volume  of  Graham- 
Otto's  *  Lehrbuch  der  Chemie '  and  is  a  smaller 
and  condensed  edition  of  the  author's  well- 
known  '  Dasoptische  Drehungsvermogen  organ- 
ischer  Substanzen  und  dessen  praktische  An- 
wendungen,'  published  in  1898.  The  subject 
is  treated  under  three  heads:  I.  Greneral 
Principles  of  Optical  Activity  ;  II.  Connection 
between  the  Rotatory  Power  and  the  Chemical 
Composition  of  Carbon  Compounds,  and  III. 
Connection  between  Degree  of  Rotation  and 
Chemical  Constitution.  Under  the  first  head 
are  discussed  such  subjects  as  crystal  rotation, 
liquid  rotation,  molecular  rotation,  measure- 
ment of  rotation,  specific  rotation,  variations 
of  specific  rotation  with  concentration  and 
change  of  rotatory  power  of  dissolved  sub- 
stances with  time,  multirotation.  Under  the 
second  head  are  treated  optical  modifications, 
the  investigations  of  Pasteur,  the  van't  Hoflf 
and  Le  Bel  theory,  calculation  of  the  number 
of  optically  active  isomers  of  a  compound  from 
the  number  of  asymmetric  carbon  atoms  which 
it  contains,  the  formation  and  properties  of 
racemic  compounds,  resolution  of  racemic 
substances  into  the  antipodes,  formation  and 
properties  of  the  active  modifications,  trans- 
formation of  one  antipode  into  the  other,  the 
con  figuration  ally  inactive  n  on -decomposable 
modifications  and  their  differences  from  racemic 
inactive  isomers.     Under  the  third   bead  are 


taken  up  isomeric  compounds,  including  sterec 

isomers,   homologous  series,   influence  of  th 

mode  of  linkage  of  the  carbon  atoms,  summa 

tion  of  the  rotatory  actions  of  several  asym 

metric  groups,   optical  superposition  and  th 

dependence  of  the  rotatory  power  of  an  activ 

atomic  grouping  on  the  masses  of  the  four  rad 

icles  united  to  the  asymmetric  carbon  atom,  th 

hypothesis  of  Guye. 

The  translation  is  well  done  and  the  subjec 

is  brought  up  to  date  by  notes  and  additions  b; 

the  translator.     The  subject  is  presented  in  : 

very  attractive  and  readable  form  and  the  bool 

can  be  heartily  recommended  to  anyone,  wh< 

desires  to  know  the  present  state  of  our  knowl 

edge  regarding  the  relation  existing  betweei 

optical    activity    and    chemical    composition 

though  for  more  detailed  information  Landolt' i 

^Das  optische  Drehungsvermogen  organische: 

Substanzen  und  dessen  praktische  Anwendung 

en '  must  be  used. 

W.  B.  Obndobff. 


SCIENTIFIC  JOURNALS  AND  ARTICLES. 
The  Oaprey  for  April,  a  little  belated,  openi 
with  the  fourth  part  of  'Birds  of  the  Road,'  b^ 
Paul  Bartsch.  Wm.  L.  Wells  describes  th< 
'Nesting  of  some  Rare  Birds,'  including  the 
yellow  rail  and  solitary  sandpiper,  and  Theo- 
dore Gill  presents  the  second  part  of  '  Willian: 
Swaiuson  and  his  Times '  which  carries  Swain- 
son  through  his  journey  to  Brazil.  In  editorial 
comments  under  '  Birds  and  Women '  the  situ- 
ation is  summed  up  in  a  few  words  ''  If  the  de- 
mand exists  for  anything,  that  demand  will  be 
supplied  if  it  can  be  done  with  a  profit. ' '  Undei 
Notes  is  to  be  found  an  extraordinary  account 
of  '  How  Two  Lions  stopped  an  African  Rail- 
road,' and  other  matters  of  interest. 

A  Bulletin  of  Mathematics  and  of  the  Physical 
and  Natural  Sciences,  to  be  published  semi- 
monthly in  the  interest  of  teachers  in  Italian 
schools,  has  been  established  by  Professor 
Alberto  Conti,  of  Bologne. 


SOCIETIES  AND  ACADEMIES. 
GEOLOGICAL  SOCIETY  OF  WASHINGTON. 

The  101st  meeting  of  the  Society  was  held  at 
the  Cosmos  Club  April  11,  1900. 
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The  following  papers  were  presented  on  the 
regular  program : 

Phynographie  Development  of  the  Black  SUU: 

By  Mr.  N.  H.  Darton. 

The  principal  period  of  uplift  of  the  Black 
Hills  dome  was  in  the  earlier  tertiary  time. 
During  the  progress  of  this  uplift  the  larger 
features  of  the  present  topography  were  devel- 
oped. The  main  north  and  south  divide  lies 
west  of  the  apparent  center  of  the  uplift  as  the 
dome  now  stands,  the  cause  for  which  is  not 
yet  ascertained. 

The  area  of  deposition  of  the  White  Biver 
deposits  of  the  late  Oligocene  extended  far  up 
the  flanks  and  into  the  valleys  of  the  Black 
Hills  apparently  completely  filling  many  of  the 
old  depressions.  Following  White  Biver  depo- 
sition the  Black  Hills  were  lifted  both  as  a 
whole  and  also  with  increased  doming  and  the 
new  drainage  was  in  part  revived  and  in  part 
superimpjosed.  In  the  superimposition  of  drain- 
age on  the  east  side  of  the  Hills  there  is  evi- 
dence of  a  general  tilting  to  the  northeast  so 
that  portions  of  the  revived  pre-Oligocene  val- 
leys now  appear  to  be  robbed  by  their  neighbors 
to  the  north,  the  present  channels  offdetting  at 
intervals  in  that  direction  across  former  divides. 
A  period  of  early  Pleistocene  base-leveling  is 
recognized  which  had  much  to  do  with  read- 
justing the  drainage  on  the  east  side  of  the 
Hills.  It  cut  deeply  into  the  White  Biver 
deposits  planing  them  off  over  wide  areas  and 
depositing  a  mantle  of  gravels  on  plains  now 
adjoining  the  Hills  at  high  levels,  extending 
up  the  valley  as  benches  and  passing  over 
many  saddle-shaped  divides.  Leveling  and 
mapping  of  their  features  are  now  in  progress 
by  Mr.  Darton  with  a  view  to  determining 
quantitatively  the  amounts  of  uplift  at  the  sev- 
eral periods  and  their  variations  from  place  to 
place  through  the  Hills. 

River   Terraces  in  Southwestern  (Colorado :    By 

Mr.  a.  C.  Spencer. 

The  rivers  draining  the  San  Juan  mountains 
emerge  from  deep  canyons  in  paleozoic  and 
older  rocks  upon  a  comparatively  low-lying 
region  of  younger  rocks,  comprising  sandstones 
and  shales.  These  softer  rocks  have  been 
easily  reduced  by  erosion  and  in  the  vicinity  of 


the  rivers  terraces  have  been  produced  at  alti- 
tudes up  to  500  feet  above  the  present  channels* 
The  highest  terraces  may  be  correlated  from 
the  Animas  Biver  at  Durango,  westward  to  the 
Mancos  Biver  and  McElmo  Creek,  and  may  be 
recognized  in  the  lower  valley  of  the  San 
Miguel  Biver.  Similar  terraces  upon  the  Un- 
compahgre  Biver  near  Montrose,  and  along  the 
Gunnison  and  Grand  rivers  are  also  believed 
to  correspond.  These  facts  are  taken  to  indi- 
cate the  amount  of  recent  erosion  which  the 
rivers  have  accomplished,  and  as  evidence  of 
regional  uplift.  There  were  several  distinct 
upward  moveinents,  all  prior  to  the  glaciation 
of  the  San  Juan  mountains. 

Some  Coast  Migrations  in  Southern  California: 
By  Mr.  Bailey  Willis. 

The  102d  meeting  was  held  at  the  Cosmos 
Club,  May  2,  1900. 

The  following  papers  were  presented  on  the 
regular  program  : 

• 

A  Reconnaissance  from  Pyramid  Harbor  to  Forty- 
mile  River,  Alaska:  By  Mr.  Alfred  H. 
Brooks. 

The^  route  followed  extends  westward  from 
Lynn  Canal  along  the  northern  front  of  the  St. 
Elias  Bange  to  the  head  of  the  White,  Tanana 
and  Nabesna  rivers.  At  the  Nabesna  river  it 
turned  northward  and,  crossing  the  Tanana, 
extended  on  to  Eagle  City  on  the  Yukon.  The 
chief  orographic  features  are  the  Coast  Bange 
of  Lynn  Canal  which  extends  westward  beyond 
Lake  De  Zar  Diash,  the  St.  Elias  Bange  which 
forms  the  Coast  Bange  westward  from  Cross 
Sound,  the  Nutzotin  Mountains,  which  are  a 
minor  range  running  parallel  to  the  St.  Elias 
near  the  headwaters  of  the  Tanana  and  White 
rivers,  the  Mentasta  Mountains,  which  are  a 
westward  extension  of  the  same  range  and  con- 
nect them  with  the  Alaskan  Bange.  From  the 
base  of  these  mountains  the  Yukon  Plateau  ex- 
tends northward,  and  is  a  dissected  upland 
sloping  gently  to  the  west.  The  drainage  of 
the  region  is  taken  by  the  Chilkat  river  to 
Lynn  Canal,  by  the  Alsek  southward  to  the 
Pacific,  and  by  the  Tanana  and  White  rivers 
which  are  tributaries  of  the  Yukon.  The  oldest 
rocks  of  the  region  are  the  gneisses  and  crystal- 
line schists  forming  a  broad  belt  between  the 
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T&Dana  and  the  Yukon.  The  next  succeeding 
formations  which  overlie  the  gneisses  uncon- 
formahly  are  grouped  together  as  the  Older 
Sedimentary  Series,  and  include  the  gold  bear- 
ing horizons  of  the  Forty  mile  region.  It  is 
probably  of  Silurian  and  pre- Silurian  age.  A 
second  series  of  Paleozoic  rocks  are  classed  as 
the  Younger  Sedimentary  Series.  These  are 
largely  Devonian  and  Carboniferous  as  deter- 
mined by  fossil  evidence.  They  include  a  broad 
belt  which  was  traced  westward  from  Lynn 
Canal  to  the  Nabesna  river.  This  younger  series 
is  cut  by  large  masses  of  intrusive  rocks.  The 
largest  belt  of  these  intrusives  is  the  Coast 
Bange  granite  which  extends  westward  to  the 
White  river. 

Along  the  northern  base  of  the  St.  Elias 
Bange  were  found  considerable  areas  of  effusive 
rocks  which  have  often  been  tilted,  forming 
monoclinal  uplifts  dipping  southward  and 
£eiulted  on  the  north  side.  These  efifUsives,  to- 
gether with  those  of  the  Mount  Wrangell  group, 
are  probably  both  Tertiary  and  recent.  The 
Pleistocene  is  represented  by  sands,  silts  and 
gravels.  The  northern  limit  of  glaciation  is 
traced  westward  as  far  as  the  Nabesna  Hver. 
During  the  maximum  extension  of  the  Cordil- 
leran  ice  sheet  the  White  River,  Tanana,  and 
Nabesna  valleys  were  occupied  by  glaciers 
which  extended  far  north  of  the  general  limit 
of  glaciation.  The  white  volcanic  ash  of  the 
upper  White  river  was  traced  westward  as  far 
as  the  Fortymile  basin.  It  is  plainly  an  seolian 
deposit. 

The  copper  deposits  are  largely  placer,  and 
are  of  native  copper.  Small  veins  of  native 
copper  were  found  in  dioritic  rocks  connecting 
white  Carboniferous  limestone,  and  also  in  the 
white  limestone  itself  near  the  contact.  The 
gangue  mineral  is  calcite. 

ReccniunMance  along  the  Chandlar  and  Koyukuk 
Rivers^  AUuka :    By  Mb.  F.  C.  Schbadeb. 

Geology  of  the  Silver  PecLk  District^  Nevada :    By 

Mb.  W.  W.  Tubneb. 

The  Silver  Peak  District  lies  in  western  Ne- 
vada near  the  California  line.  The  scenery  is 
typical  of  the  Great  Basin ;  isolated  ranges 
lying  between  broad  valleys,  most  of  which 
are  sinks.     In  the  lowest  part  of  most  of  the 


valleys  are  playas,  while  between  the  ridge 
and  the  playas  are  detrital  slopes  of  Pleistocen 
age,  often  of  vast  extent.  The  configuratioi 
of  the  country  is  in  the  main  due  to  differentia 
uplift  and  subsidence,  and  the  valleys  are  thu 
chiefly  of  orographic  origin.  Such  a  series  o 
displacements  must  have  been  accompanied  b^ 
normal  faulting,  and  scarps,  originating  in  thi 
way,  are  to  be  seen  in  the  region.  In  genera 
the  main  faults  trend  north  and  south  and  eas 
and  west. 

Subsequent  erosion  has  greatly  modified  th< 
shapes  of  the  ridges,  and  partly  filled  the  val 
leys  with  detritus. 

In  Miocene  time  much  of  the  Silver  Peal 
Bange,  which  attains  an  elevation  of  9500  feet, 
did  not  exist.  Over  a  portion  of  its  present 
site  was  a  broad  basin  occupied  by  Lake  Es- 
meralda. The  deposits  of  this  lake  underlie 
the  valleys  and  form  foothill  areas  and  arcfa 
up  over  the  central  part  of  the  Silver  Peak 
Bange,  showing  that  these  mountains  are  in 
part  late  Miocene  or  post- Miocene  origin. 

With  the  exception  of  certain  gneisses  of 
doubtful  age  the  oldest  rocks  of  this  district  are 
Lower  Cambrian,  the  Middle  Cambrian  and 
Silurian  being  also  represented.  All  of  these 
paleozoic  rocks  are  rich  in  fossils.  The  late 
Eocene  or  early  Miocene  beds  of  Lake  Esmer- 
alda contain  an  abundance  of  fossil  fish,  dicoty- 
ledonous and  other  leaves,  silicified  wood,  and 
fresh-water  moUusks.  According  to  Professor 
Knowlton  the  dicotyledonous  leaves  are  repe- 
sented  by  holly,  oak,  sumach,  and  bay  berry, 
showing  that  the  climate  has  undergone  a  great 
change  since  Miocene  time.  From  a  well 
watered  region  it  has  become  an  arid  one  in 
which  there  are  no  running  streams. 

Volcanic  activity  began  in  this  region  in 
early  Paleozoic  time  but  after  these  first  rhyo- 
litio  flows  the  volcanic  forces  appear  to  have 
been  inactive  for  a  very  long  period.  During 
and  subsequent  to  the  deposition  of  the  lake 
beds  rhyolitic  and  andesitic  eruptions  occurred 
in  great  volume,  followed  near  the  beginniDg 
of  the  Pleistocene  by  eruptions  of  pumice  and 
basalt,  one  crater  being  clearly  of  Pleistocene 
age.  F.  L.  Bansome, 

David  White, 

Secretaries. 
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BIOLOGICAL  SOCIETY  OF  WASHINGTON. 

The  evening  of  May  5th,  that  of  the  324th 
regular  meeting,  was  devoted  to  a  joint  meet- 
ing of  the  Chemical  Society  and  Biological 
Society,  the  subject  for  discussion  being  the 
*  Chemical  and  Biological  Properties  of  Proto- 
plasm.' The  discussion  was  introduced  by  O. 
Loew,  H.  N.  Stokes,  H.  J.  Webber  and  A.  F. 
Woods,  the  first  two  speakers  paying  special 
attention  to  the  chemical  side  of  the  question, 
the  others  taking  the  ground  that  chemical 
changes  alone  could  not  account  for  the  vital 

phenomena  exhibited. 

H.  J.  Webber, 

Secretary  of  Joint  Meeting, 

new  YORK  ACADEMY  OF  SCIENCES. 
SECTION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY. 

The  regular  meeting  of  the  Section  was  held 
on  April  23d.  Dr.  Livingston  Farrand  spoke  on 
'Recent  Researches  in  Central  Australia,'  call- 
ing attention  to  certain  points  of  particular 
significance  in  Messrs.  Spencer  and  Gillen's 
book,  'The  Native  Tribesof  Central  Australia,' 
which  appeared  last  year.  Special  emphasis  was 
laid  on  the  suggested  origin  of  the  religious  side 
of  totemism  as  indicated  in  the  'Intichinma' 
ceremonies  of  the  Arunta  tribe,  which  are 
directed  apparently  solely  toward  the  end  of 
increasing  the  supply  of  the  totem  animals  and 
plants  of  the  district,  each  totem  group  being 
charged  with  the  treatment  of  its  own  totem 
object  and  its  multiplication  for  the  benefit  of 
the  other  members  of  the  tribe.  The  well- 
known  prohibition  against  killing  and  eating 
the  totem  seems  to  hold  in  this  region,  but  tra- 
dition and  ceremony  point  to  a  time  when  this 
was  not  the  case.  This  economic  explanation 
of  the  custom  is  the  first  satisfactory  one  yet 
ofiTered  and  is  plausible  for  the  tribes  under  dis- 
cussion even  though  it  may  not  hold  for  other 
parts  of  the  world.  The  social  aspect  of 
totemism  with  its  marriage  regulations  still 
remains  a  problem. 

The  second  paper  was  presented  by  Dr. 
Franz  Boas  on  the  subject  'The  Eskimos  of 
Cumberland  Sound.' 

The  material  on  which  this  paper  was  based 
was  collected  by  Captain  James  Mutch.  A  full 
version  was  given  of  the  myth  of  the  creation  of 


land  and  sea  animals,  and  a  description  of  the 
beliefs  of  the  people  in  regard  to  souls  and  in 
regard  to  a  series  of  heavens  and  underground 
worlds  which  are  the  abodes  of  the  deceased. 
A  number  of  taboos  were  described,  and  their 
explanation  as  given  by  the  Eskimos  was  stated. 
They  believe  that  the  transgression  of  a  taboo 
prescribed  after  the  death  of  an  animal  causes 
the  transgression  to  become  fastened  to  the  soul 
of  the  animal,  which  goes  down  to  the  mistress 
of  the  lower  world,  where  the  transgression 
makes  the  hands  of  the  deity  sore.  This 
enrages  her,  and  she  causes  famine  and  misfor- 
tunes of  all  kinds. 

Charles  H.  Judd, 

Secretary. 

THE  ACADEMY  OF  SCIENCE  OF  ST.   LOUIS. 

At  the  meeting  of  the  Academy  of  Science  of 
St.  Louis  on  the  evening  of  May  7,  1900,  the 
following  subjects  were  presented : 

Mr.  Charles  Espenschied  gave  an  interesting 
address  on  modem  flour  milling,  tracing  the 
history  of  the  preparation  of  grain  for  human 
food,  the  developments  since  1865,  when  it  was 
discovered  that  'middlings,'  when  properly 
cleaned,  could  be  reground  into  the  best  of 
flour,  and  the  introduction  of  chilled  steel  rolls 
to  replace  the  older  millstones,  so  that  to-day  a 
good  mill  separates  practically  all  of  the  flour 
in  a  grain  of  wheat  in  its  most  perfect  form  and 
is  almost  automatic  in  operation.  It  was  stated 
that  while  larger  mills  are  in  operation,  the 
most  economical  mill  in  use  at  the  present  time 
is  that  having  a  daily  capacity  of  about  one 
thousand  barrels  of  flour. 

Dr.  H.  von  Schrenk  made  some  remarks  con- 
cerning the  propagation  of  fruit  trees,  particu- 
larly the  apple,  illustrating  by  a  large  series  of 
specimens  the  methods  of  budding  and  root- 
grafting  which  are  used  for  commercial  pur- 
poses, and  discussing  at  some  length  the  ques- 
tion of  the  quality  of  the  root  system  obtained 
for  the  new  plant  by  the  various  modes  of 
propagation. 

Professor  F.  E.  Nipher  exhibited  some  pho- 
tographic positives  on  glass,  and  spoke  briefly 
on  the  relation  between  negative  and  positive 
in  photographic  plates,  showing  that  there  is  a 
certain  relation  between  intensity  of  actinic 
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light  acting  on  the  plate  daring  exposure  and 
during  development,  as  a  result  of  which  a 
greatly  over-exposed  plate  may  be  developed 
into  a  positive  instead  of  a  negative,  by  allow- 
ing access  of  a  limited  quantity  of  light  during 
development,  while  a  plate  which  has  been 
very  briefly  exposed  may  in  the  same  manner 
be  developed  into  a  positive  by  a  proportionate 
increase  in  the  light  allowed  to' fall  on  it  during 
development, — a  neutral  or  zero  point,  in  which 
the  plate  is  completely  fogged,  being  passed  in 
each  instance. 

Mr.  G.  Pauls  exhibited  a  number  of  beautiAil 
caterpillars,  the  larvse  of  Euphydryaa  phaetimf 
which  does  not  appear  to  have  been  hitherto 
recorded  as  occurring  in  Missouri,  although 
Scudder  reports  it  from  adjoining  states.  The 
food  plant  on  which  these  were  found  was  a 
species  of  Oerardia, 

Dr.  H.  von  Schrenk  exhibited  a  burl  on  a 
branch  of  Mississippi  scrub  pine,  caused  by  a 
rust  fungus,  Peridermium  cerebrumj  which  was 
in  excellent  fruit. 

Four  persons  were  elected  active  members  of 
the  Academy.  William  Tbblease, 

Recording  Secretary. 

TORREY  botanical  CLUB. 

At  the  meeting  on  April  10th,  the  paper  of 
the  evening  was  by  Professor  F.  E.  Lloyd, 
'  Studies  in  the  genus  Lycopadium.^  Professor 
Lloyd  discussed  the  distinguishing  characters 
of  the  North  American  species,  with  reference 
to  habit,  sporangial  leaves  and  their  arrange- 
ment, leaf- sections  and  other  modifications. 
Two  new  species  were  recognized  in  this  review 
of  the  genus.  One  group  of  species  is  remark- 
able for  greater  variation  here  than  in  Europe, 
producing  five  species  here  and  one  there ;  in- 
cluding here  L.  inundatum,  L,  olopecuroideB,  etc. 
The  type-specimen  of  L.  pinnatum  of  this  group 
was  exhibited.  These  species  develop  strong, 
starchy  thickening  of  the  growing  end  of  the 
stem,  toward  the  close  of  the  season,  serving  as 
basis  of  growth  the  next  spring.  Professor 
Lloyd  also  restored  the  long-forgotten  species 
L,  Sitchenae,  which  has  five  rows  of  leaves,  but 
has  been  confused  with  the  4- rowed  species  L. 
tabinaefolium. 

Dr.  Underwood  followed,  remarking  on  the 


general  distribution  of  Lycopcdium,  about  i 
species,  or  perhaps,  properly,  about  120  ;  < 
which  12  are  North  American  ;  perhaps  21  ai 
peculiar  to  the  Andes,  and  with  them  gro 
many  others,  which  extend  into  Mexico  < 
Guiana ;  about  8  are  peculiar  to  Madagasca 
4  to  India,  etc.;  mostly  in  mountain  region 
L,  cemuum  probably  encircles  the  world  in  tl 
tropics.  The  local  distribution  along  Atlant 
America  is  peculiar  ;  L,  ahpecuroideaj  reportc 
from  New  England,  cannot  be  traced  by  acce 
sible  specimens  north  of  Long  Island.  Tl 
sprawling  and  arching  habit  of  this  specie 
with  spongy  interior  and  caterpillar-like  or  fo: 
tail  like  exterior  gives  it  a  very  peculiar  efifec 
Dr.  Underwood  also  described  his  discoveri< 
of  L.  parophilum,  in  Kentucky,  Wisconsin,  AL 
bama,  etc. 

The  Secretary  raised  the  question  of  the  di 
tribution  of  L.  annotinum.  This  species  is  pr 
sent  in  the  Adirondacks,  Catskills  and  Palisade 
and  forms  compact  areas  in  the  Pocono ;  h\ 
has  been  searched  for  westward  in  New  Yor 
without  success. 

Dr.  Britton  spoke  of  the  interest  attaching  i 
L.  porophilum  as  growing  on  sandstone  rock 
Plants  on  sandstone  rocks  which  have  been  a 
tributed  to  L,  Selago  should  be  re-examine 
with  this  in  mind.  Still  another  form  on  tl 
sandstones  of  the  Shawangunk  also  deserv< 
further  investigation.  Miss  Sanial  reported  co 
lecting  5  species  in  or  close  to  New  York  Cit; 

Miscellaneous  notes  followed.  Dr.  Unde 
wood  reported  word  just  received  from  a  clu 
member  working  in  Jamaica  who  has  alread 
collected  200  species. 

Dr.  Britton  referred  to  a  Japanese  Witcl 
hazel  flowering  April  1st  at  the  Botania 
Garden,  HamamelxM  arborea,  with  thomi 
pinkish  yellow  flowers  with  dark  central  e^ 
formed  by  the  claret-colored  calyx.  It  hs 
been  cultivated  at  Kew  since  1875. 

Dr.  MacDougal  reported  a  large  number  < 
pictures  and  documents  relating  to  Dr.  Job 
Torrey  which  are  accumulating  preparatory  t 
the  proposed  Torrey  Day  at  the  A.  A.  A.  S.  meet 
ing,  with  letters  to  Torrey  from  Engelmani 
Herbert  Spencer,  etc. 

Edward  S.  Burgess, 

Searetary. 


May  25, 1900.] 
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SCIENCE  CLUB  OF  THE  UNIVEBSITY  OF 

WISCONSIN. 

At  the  last  meeting  of  the  Science  Club  of 
the  University  of  Wisconsin,  Mr.  H.  L.  Rus- 
sell favored  the  club  with  an  exceedingly  valu- 
able and  timely  address  on  '  Some  Recent 
Investigations  relative  to  Communicable  Dis- 
eases.' Mr.  Russell  oan  speak  with  authority 
upon  this  subject  and  his  expression  of  opinion 
regarding  the  efficiency  of  methods  for  prevent- 
ing the  spread  of  diseases  and  for  eradicating 
them  has  an  especial  interest  at  this  time. 

Beginning  with  a  brief  synopsis  of  the  state 
of  knowledge  concerning  the  nature  and  life 
history  of  the  malarial  parasite,  Mr.  Russell 
discussed  the  recent  researches  as  to  the  rela- 
tion that  mosquitoes  hold  in  the  propagation  of 
malaria.  The  establishment  of  a  definite  host 
in  which  the  sexual  propagation  of  the  organ- 
ism of  malaria  occurs,  and  a  thorough  proof  of 
the  r61e  that  this  suctorial  insect  plays  in  the 
dissemination  of  this  disease  is  one  of  the  most 
brilliant  discoveries  in  biology  in  recent  years. 

The  discoveries  relating  to  the  bubdhic  plague 
were  then  taken  up.  After  discussion  of  the 
etiology  of  the  disease  and  the  method  by 
which  it  is  disseminated,  the  recent  methods  of 
treatment  including  the  preventive  and  curative 
treatment  were  presented.  It  was  pointed  out 
that  the  United  States  should  with  a  rigorous 
quarantine  escape  the  bubonic  plague  since  the 
period  required  for  the  organism  of  the  plague 
to  develop  in  a  patient  is  less  than  the  time 
required  for  vessels  to  reach  our  shores  from 
infected  oriental  ports. 

Following  this  a  general  discussion  of  the 
principles  underlying  the  action  of  therapeutic 
and  prophylactic  treatments  of  different  com- 
municable diseases  was  given  embracing  the 
methods  of  vaccination  that  result  in  the  pro- 
duction of  active  and  passive  immunity  in  the 
body  of  animals  as  well  as  of  human  beings. 

Wm.  H.  Hobbs. 


DISCUSSION  AND  CORRESPONDENCE, 

A    NATIONAL   LIBRARY    AND    MUSEUM    OF    THE 

HISTORY  OF  CHEMISTRY  AND  COGNATE 

ARTS  AND  SCIENCES. 

It  is  a  matter  for  rejoicing  that  not  only  the 
principal  American  universities  and  various  in- 


stitutes, but  also  a  dumber  of  professional  col- 
leges, among  them  those  of  medicine  and  phar- 
macy, have  accumulated  and  are  in  the  posses- 
sion of  more  or  less  comprehensive  libraries  and 
museums  and  that  they  are  aiming  at  their  con- 
stant enlargement  and  completion.  Such  li- 
braries and  museums  cannot  fail  to  become 
more  and  more  potent  auxiliaries  in  the  educa- 
tional and  literary  objects  of  these  institutions 
as  well  as  an  efficient  factor  for  the  advance- 
ment of  American  scholarship  and  culture. 

Most  of  these  libraries  are  of  comparatively 
recent  origin  and  generally  embrace  the  per- 
tinent scientific  and  professional  literature  of 
modem  times  but  rarely  contain  any  consider- 
able amount  of  works  of  past  centuries.  Such 
older  books  are  scarcely  any  longer  in  the  book 
market  and  are  rarely  available  except  by 
chance  as  is  particularly  the  case  with  works 
that  specially  relate  to  the  remoter  eras  of 
the  history  of  alchemy,  of  pharmacy,  materia 
medica,  spices,  etc.  Whoever  has  had  experi- 
ence in  the  fascinating  study  in  these  domains 
of  historical  research  will  be  familiar  with  the 
difficulty  of  finding  in  any  one  of  the  great 
European  libraries  an  approximately  complete 
collection  of  the  extant  literature  of  all  ages. 
There  is  quite  a  difiference  in  this  respect  among 
the  foremost  libraries;  they  are  mostly  well 
provided  with  the  general  literature  of  the  past, 
but  are  more  or  less  deficient  in  this  special  do- 
main of  historical  records.  But  in  the  multi- 
plicity of  the  great  book  collections,  particularly 
in  Germany,  libraries  specially  rich  in  ancient 
works  relating  to  the  history  of  materia  medica, 
alchemy  and  pharmacy  are  sometimes  located  in 
close  proximity  and  even  in  one  city,  like  the 
comprehensive  historical  libraries  of  the  Ger- 
man National  Museum  and  that  of  the  muni- 
cipality at  Nuremburg,  the  University  and  the 
city  libraries  at  Leipsic  and  the  various  great 
libraries  in  Berlin,  London  and  Paris.  Short- 
comings of  this  kind  in  the  various  European 
libraries  are  of  less  consequence  to  the  student 
as  the  distances  in  Central  Europe  are  not  con- 
siderable and  as  books  are  distributed  on  loan 
by  mail  by  most  libraries. 

It  is,  however,  different  in  a  younger  civiliza- 
tion, and  in  a  country  of  so  vast  an  extent  as 
the  United  States,  where  the  prevailing  multi- 


830 


SCIENCE. 


[N.  8.  Vol.  XI.   No.  283. 


plication  of  libraries,  on  the  one  hand,  and  the 
increasing  scarcity  of  available  books  of  remoter 
ages,  on  the  other  hand,  tend  constantly  to  in- 
crease these  difficulties.  The  stock  of  ancient 
works  in  these  domains  of  history  is  rapidly 
absorbed  by  the  older  standing  libraries,  and  is 
becoming  scarcer  and  less  available  from  cen- 
tury to  century.  As  these  works  are  of  para- 
mount value,  and  indispensable  in  historical 
research  and  study,  it  should  be  the  common 
aim  of  American  scientists  interested  in  the 
history  of  applied  chemistry,  of  medicine,  phar- 
macy, and  materia  medica,  to  conscientiously 
gather,  preserve  and,  as  much  as  possible,  to 
unite  whatever  much  or  little  of  such  ancient 
books  as  has  been  accumulated  in  American 
book  coljections,  with  a  view  of  ultimately  con- 
solidating the  scattered  parcels  of  these  literary 
treasures  into  one  American  historical  library 
of  chemistry  and  cognate  sciences  and  arts,  in- 
stead of  leaving  them  dispersed  and  screened 
in  a  multitude  of  petty  private  book  collections. 

Such  a  desideratum  might  be  realized  by  the 
initiative  and  joint  action  of  the  American 
Chemical  Society,  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  and  of 
the  American  Pharmaceutical  Association,  and 
should  be  undertaken  in  time.  An  excellent 
and  rare  chance,  perhaps  never  to  become 
available  again  is  fortunately  close  at  hand.  The 
various  university,  and  other  public,  libraries 
may  possess  some  stray  volumes  of  such  histor- 
ical literature,  and  in  the  common  interest  may 
consent  to  transfer  them  to  a  central  historical 
library  of  chemical  and  cognate  literature.  But 
the  main  stock  for  the  foundation  of  such  a 
library  might  be  obtained,  sooner  or  later,  by 
the  acquisition  and  the  consolidation  of  two 
collateral  historical  libraries  of  superior  extent 
and  value,  accumulated  by  individual  efforts 
and  means,  during  many  years  of  unostenta- 
tious, patient,  and  discriminating  collecting. 
They  are  the  comprehensive  libraries  of  Pro- 
fessor H.  Carrington  Bolton,  in  Washington, 
D.  C,  and  of  Professor  John  Uri  Lloyd,  and 
Mr.  Curtis  6.  Lloyd,  in  Cincinnati,  O. ;  the  for- 
mer embracing,  especially,  the  history  of  al- 
chemy and  chemistry,  the  latter  that  of  materia 
medica,  pharmacy  and  botany. 

By  themselves  and  in  the  prevailing  drift  of 


indiscriminate  multiplication  of  public  and  pri- 
vate libraries  these  two  choice  libraries  would, 
perhaps  pass  to  coming  generations  as  uncom- 
monly valuable  yet  separate,  and  fragmentary 
book  collections  in  a  special  domain  of  historical 
bibliog^phy  and  would  hardly  ever  attain  to  a 
maximum  of  usefulness.  When  united  and  sub- 
sequently completed  by  further  additions  in  the 
way  of  purchases,  donations  and  bequests,  they 
will  form  in  the  course  of  years  a  national  histor- 
ical library  of  chemistry,  and  materia  medica 
unequalled  in  America,  and  on  a  par  with  other 
kindred  achievements  of  American  enterprise 
and  munificence.  This  would  add  a  potent 
factor  for  fostering  that  'historical  sense'  so 
much  appreciated  in  European  civilization  and 
culture  and  largely  needed  in  the  materialistic 
drift  prevailing  in  our  country  and  time.  Nor 
would  American  students  of  the  remoter  eras 
of  history  in  these  domains  of  knowledge  and 
application  any  longer  be  obliged  to  resort  for 
historical  researches  to  the  libraries  of  foreign 
countries. 

Anothet  somewhat  correlated  subject  is  the 
collection  and  preservation  of  historical  articles 
of  all  kinds  relating  to  the  history  of  chemistry, 
pharmacy  and  materia  medica,  as  well  as  to 
objects  of  remembrance  of  men  eminent  in  these 
domains  of  application.  Whoever  is  familiar 
with  the  valuable  and  interesting  historical 
collections  of  this  kind  in  the  ethnographical 
and  art  museums  of  the  European  capitals,  of 
the  National  Museum  at  Nuremberg,  and  a 
number  of  Continental  public  and  private  col- 
lections will  appreciate  their  usefulness  and 
significance.  How  many  interesting  objects  of 
remembrance  of  eminent  chemists  and  natural- 
ists of  the  past  are  still  astray  and  concealed  in 
family  and  private  custody,  perhaps  never  to  be 
gathered  in  accessible  collections  as  mementos 
to  coming  generations !  At  the  occasion  of  the 
annual  meeting  of  the  Swiss  Pharmaceutical 
Society  at  Bern  in  August,  1898,  there  was  in 
addition  to  the  customary  display  of  apparatus 
and  implements  an  exhibit  of  the  miscellaneous 
objects  left  by  the  late  Dr.  Fred.  Fliickiger,  till 
1891  professor  of  pharmaceutical  chemistry  and 
pharmacognosy  at  the  university  of  Strassburg 
and  one  of  the  foremost  scholars  and  writers  in 
these  special  domains.    It  comprised  laboratory 
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apparatus,  manascripts,  rare  books,  diplomas 
medals  and  various  other  objects  of  historical 
ioterest  and  demonstrated  impressively  the 
value  and  usefulness  of  collections  of '  this 
kind. 

Throughout  the  United  States  there  is  un- 
doubtedly scattered  a  large  number  of  similar 
objects  and  specimens  of  paramount  historical 
interest  and  significance  left  by  departed  na- 
turalists and  students,  partly  emigrants  from 
European  and  Central  American  States,  which 
after  the  demise  of  their  owners  have  passed  to 
succeeding  generations,  perhaps  as  little  under- 
stood and  appreciated,  obsolete  relics.  Most 
of  such  articles,  even  of  more  recent  American 
investigators  and  scholars  sooner  or  later  sink 
into  oblivion  and  frequently  are  lost.  When 
gathered  by  purchase,  donation  or  bequest  and 
collected  and  preserved  in  one  museum  they 
would  form  a  comprehensive  collection,  valuable 
and  instructive  for  the  history  of  chemistry  and 
pharmacy  as  well  as  of  their  foremost  represen- 
tative men  of  the  past. 

Some  such  stray  relics  are  to  be  found  in  a 
number  of  the  collections  of  American  institutes 
and  universities,  among  them  in  the  materia 
medica  collection  of  the  National  Museum  at 
Washington.  They  are  the  few  remaining  im- 
plements of  Joseph  Priestley  from  his  kitchen 
laboratory  in  Northumberland,  Pa.,  which  will 
be  remembered  by  the  surviving  American 
chemists  who  on  August  1,  1874,  assembled  at 
that  secluded  village  in  the  beautiful  Susque- 
hanna valley  in  centennial  commemoration  of 
the  discovery  of  oxygen.  Many  interesting 
objects  from  the  laboratories  and  studies,  as 
well  as  an  abundance  of  documents  consisting 
of  books,  diplomas,  medals,  manuscripts,  cor- 
respondence of  American  chemists  and  natural- 
ists of  the  departing  century,  now  scattered  and 
concealed  on  the  shelves  of  college  museums 
and  in  domestic  shrines,  when  gathered  and 
united  in  a  national  museum,  would  at  once 
and  still  more  in  time  form  a  memorable  and 
most  valuable  and  interesting  collection  to 
which  the  older  generation  of  still  living  Amer- 
ican chemists  and  scientists  would  not  fail 
sooner  or  later  to  contribute  their  share. 

In  this  way  an  historical  library  and  museum 
of  chemistry  and  cognate  sciences  and  arts 


could  be  realized  in  the  course  of  time  which 
from  the  start  would  bear  the  impress  of  a  na- 
tional one  and  which  in  interest  and  value  might 
soon  surpass  the  existing  corresponding  Euro- 
pean libraries  and  museums. 

These  random  suggestions  may  be  in  place 
and  in  time  at  the  dawn  of  a  new  century. 
They  may  also  serve  as  a  timely  warning  to  all 
interested  in  this  matter  against  dispersing  the 
historical  literary  treasures  and  relics  of  the 
past  and  against  the  untoward  multiplication  of 
petty  and  inadequate  historical  libraries  and 
collections  as  met  with  in  the  old  and  not  less 

in  the  new  world. 

Fbed.  Hoffmann. 
Berlin,  April,  1900. 

CEDAR  (X>LLAR8  OF  THE  NORTH  PACIFIC  COAST 

INDIANS. 

Editor  of  Science:  Can  any  one  tell  me 
whether  the  cedar  collars  of  the  North  Pacific 
Coast  Indians  are  made  rights  and  lefts.  In 
Dr.  Boas' s  paper  in  Report  of  U.  S.  National 
Museum  for  1895,  on  the  Kwakiutl  Indians 
there  are  many  examples  of  the  cedar  bark  col- 
lars figured,  but  it  does  not  appear  from  the 
drawings  whether  they  are  worn  indififerently 
on  the  right  or  left  shoulder,  that  is,  whether 
the  ornament  is  worn  on  a  particular  side.  The 
reason  for  asking  is  this  :  The  Porto  Bican  stone 
collars  are  rights  and  lefts.  In  the  National 
Museum  collection  of  thirty,  every  one  of  them 
is  carefully  carved  to  imitate  the  splice  joint 
shown  perfectly  in  Dr.  Boas's  examples  of  cedar 
bark.  In  the  drama  of  the  expulsion  of  the  Can- 
nibal, acted  with  so  much  spirit  by  these  Indians 
in  Chicago,  two  men  led  the  Cannibal  to  the  fire, 
each  wearing  a  cedar  bark  collar.  It  requires 
little  imagination  to  transfer  this  scene  to  Porto 
Bico,  where  stone  collars  in  likeness  of  those  of 
bark  would  surround  the  necks  of  the  captors, 
one  on  the  right  hand,  the  other  on  the  left, 
wearing  each  the  decoration  outside.  I  dis- 
covered twenty-five  years  ago  that  the  Porto 
Rican  collars  were  rights  and  lefts,  also  that 
the  overlapping  ornament  at  the  side  of  each 
stood  for  the  sizing  or  wrapping  of  a  hoop,  but 
then  did  not  know  that  Dr.  Boas's  Kwakuitl 
Indians  were  wearing  homologous  decorations. 

O.  T.  Mason. 
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HIGHHOLE  COURTSHIP  AGAIN. 

To  THB  Editor  of  Scibncb  :  On  one  of  the 
last  days  of  April  I  noticed  a  pair  of  highholes 
on  the  turf  about  forty  feet  away.  One  would 
drill  the  turf  vigorously  a  few  times,  and  then 
nod  the  beak  repeatedly  with  a  sidewise  motion 
to  the  other — ^presumably  the  female,  and  this 
one  took  no  part  in  the  turf-drilling.  While 
nothing  passed  from  beak  to  beak,  yet  the 
antic  play  rather  confirmed  my  somewhat  jest- 
ing suggestion  (Science,  N.  8.,  1897,  921)  that 
it  is  a  feeding  pantomine,  the  female,  like  a 
young  bird,  being  receptive  of  the  feeding  atten- 
tions of  the  mate.  A  thorough  study  of  this 
interesting  bird  through  a  telescope  or  powerful 
glass  ought  to  reward  the  observer. 

Hiram  M.  Stanley. 
Lake  Forest,  III., 
May  7,  1900. 

A  correction. 

In  a  note  printed  on  page  753  of  Science 

(May  11th),  I  inadvertently  appear  to  advocate 

the  view  that  the  current  year  belongs  to  the 

twentieth  century,  which  is  not  my  opinion. 

The  sentence  in  question  should  have  read  *'  It 

seems  to  me  that  that  is  reason  enough  why 

we  should  use  '00  always  to  mean  1800,  not 

1900,  even  though  the  current  year  belongs  to 

the  nineteenth  century." 

E.  L.  Mare. 

THE   GRAPHOPHONE  AS  AN   AUXILIARY  ASTRO- 
NOMICAL INSTRUMENT.      A  SUGGESTION. 

In  order  to  insure  as  comprehensive  and  au- 
thentic a  graphic  record  of  the  appearance  of 
the  solar  corona,  as  deliberate  and  close  obser- 
vation and  scrutiny  limited  to  the  few  minutes 
of  totality  can  well  be  expected  to  furnish,  I 
beg  leave  to  suggest  the  employment  of  an  or- 
dinary graphophone  for  taking  down  the  ob- 
server's talk  instead  of  a  short-hand  recorder. 

The  graphophone  if  properly  set  agoing  and 
manipulated  will  easily  record  all  the  observer 
might  choose  to  say  for  about  three  or  four  min- 
utes, and  therefore  would  enable  him  to  give 
his  undivided  attention  to  the  examination  and 
thorough  study  of  the  aspect  of  the  phenomenon, 
without  even  the  risk  of  being  disturbed  or  in- 
terrupted at  the  critical  moments  by  questions 


etc.  Nothing,  it  would  seem ,  could  possibly  d( 
feat  securing  by  this  means  a  complete  and  av 
thentic  record  of  all  an  observer  might  fe< 
prompted  to  utter  or  note,  except,  perhaps  i 
the  case  the  splendor  of  the  corona  should  rei 
der  him  temporarily  speechless.  For  verifies 
tion,  if  deemed  necessary,  employ  a  secon 
graphophone.  The  time  of  occurrence  of  an 
unexpected  event  can  be  noted  and  recorde 
upon  the  rotating  barrel  in  several  ways. 

A  trustworthy  and  comprehensive  graphi 
account  of  the  physical  aspect  of  the  coron 
and  chromosphere,  would  be  valuable  I  shoul 
think,  in  so  far  as  it  would  supplement  th 
colorless  work  of  the  camera. 

W.  E. 


NOTES  ON  PHYSICS. 
THE  BLUE  HILL  KITE  OBSERVATIONS. 

Mr.  H.  H.  Clayton,  in  an  interesting  lettc 
to  Nature,  April  26th,  points  out  the  bearing  < 
recent  observations  of  temperature  and  win 
velocities  at  high  altitudes  upon  the  theorie 
of  cyclonic  movements  of  the  atmosphere 
Four  types  of  instability  of  the  atmosphere  ai 
now  recognized  :  (1)  Instability  due  to  heatin 
of  the  lower  strata  of  the  atmosphere  (verticf 
temperature  gradient).  (2)  Instability  due  t 
the  thrusting  of  large  masses  of  warm  air  int 
cool  regions  or  of  large  masses  of  cold  air  int 
warm  regions,  for  example,  a  long  continue 
southerly  wind  carries  a  mass  of  warm  ai 
northward  into  a  region  in  which  thesurrounc 
ing  air  is  cool  (horizontal  temperature  gradient 
(3)  Instability  due  to  accumulation  of  water  vc 
por  in  the  lower  strata  of  the  air.  Such  ai 
precipitates  its  moisture  more  and  more  as 
rises,  is  warmed  by  this  precipitation  an 
rushes  upwards  with  increasing  violence.  (^ 
Instability  of  air  streams  which  have  passed  Im 
yond  the  region  in  which  they  are  more  or  \& 
of  the  nature  of  permanent  states  of  motioi 
Thus  the  trade  and  antitrade  winds  in  certai 
regions  show  the  characteristics  of  what  ai 
called  in  hydrodynamics  permanent  states  of  wu 
tion  and  when  they  pass  beyond  these  region 
they  become  dynamically  unstable  and  break  u^ 

Each  of  these  various  types  of  atmospheri 
instability  has  been  put  forth  as  the  princips 
cause  of  cyclonic  motion  by  different  writei 
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and  Mr.  Clayton  pointfl  out  that  observations 
in  the  high  regions  of  the  atmosphere  afford 
criteria  for  determining  which  of  the  four  types 
of  instability  is  most  predominant  in  a  cyclone. 

The  kite  observations  at  Blue  Hill  seem  to 
show  according  to  Mr.  Clayton  that  tiie  first 
type  of  instability  is  not  all  important,  but  it 
must  be  remembered  that  these  kite  observa- 
tions do  not  extend  beyond  3000  meters  above 
sea  level,  and  although  Mr.  Clayton  considers 
also  the  balloon  observations  which  have  been 
made  in  Europe,  still  we  think  that  his  conclu- 
sion is  more  or  less  tentative  (as  no  doubt  Mr. 
Clayton  intends  it  to  be)  but  he  seems  to  lose 
sight  of  the  fact  that  the  vertical  stability 
theory,  No.  1,  requires  a  high  pressure  area  in 
the  higher  regions  to  be  directly  above  a  low 
pressure  area  at  the  earth's  surface.  Thus  Mr. 
Clayton  seems  to  think  that  the  observations  of 
March  24,  1899,  showing  a  low  pressure  area 
near  the  earth's  surface  in  Italy  and  a  low  pres- 
sure area  in  the  upper  air  over  Finland,  is 
against  the  vertical  instability  theory.  Fur- 
ther, after  a  cyclone  has  been  some  time  under 
way  the  upward  current  near  the  center  of  the 
cyclone  would  undoubtedly  produce  a  mass  of 
warm  air  extending  to  enormous  altitudes  im- 
mediately above  the  center  and  that,  therefore, 
the  absence  of  a  cold  stratum  within  the  range 
of  the  observations  is  not  decisively  against  the 
vertical  instability  theory. 

Furthermore,  the  force  of  Dr.  Hann's  ob- 
jection to  the  preponderating  influence  of  the 
third  type  of  instability,  that  cyclones  are  more 
frequent  and  more  violent  in  winter  than  in 
summer,  is  weakened  by  the  fact  that  our  posi- 
tion with  reference  to  the  polar  and  equatorial 
winds  is  very  diffbrent  in  winter  than  it  is  in 
summer  so  that  the  influence  of  the  fourth  type 
of  instability  is  greatly  different  at  these  two 
seasons  and  may  mask  the  effect  of  the  third 
type. 

The  probability  is  that  one  type  of  instability 
may  preponderate  in  one  place  or  one  season 
and  another  type  in  another  place  or  season. 

The  present  writer  is  inclined  to  think  that 
as  a  rule,  the  first  type  of  instability  furnishes 
the  energy  of  cyclonic  movement  and  that  the 
fourth  type  determines  the  line  of  progress  or 
the  path  of  the  cyclone ;  that  the  second  type 


of  instability  is  the  cause  of  the  local  disturb- 
ances which  occur  in  the  region  just  ahead  of  a 
cyclone  such  as  tornadoes  and  thunder  storms  ; 
and  that  the  third  type  of  instability  contributes 
greatly  to  the  violence  of  these  local  disturb- 
ances. 

W.  S.  F. 


APPLIED  SCIENCE  IN  MUNICIPAL  WORK. 

The  city  of  Marshalltown,  Iowa,  has  just  is- 
sued in  pamphlet  form,  the  '  preliminary  data 
for  the  design  of  a  proposed  sewage  system ' 
which  illustrates  in  an  unusually  satisfactory 
manner,  the  rare  case  in  which  municipal  au- 
thorities have  displayed  enough  of  wisdom  and  of 
familiarity  with  the  resources  of  their  country 
to  bring  to  bear  upon  their  problems  of  con- 
struction, the  best  scientific  knowledge  avail- 
able. The  committee  of  the  city  council  applied 
to  Professor  Marston,  the  civil  engineer.  Pro- 
fessor Weems,  the  chemist  and  Professor  Pam- 
mel,  the  botanist  of  the  University  of  Iowa,  for 
advice,  and  under  their  direction  the  data 
reported  were  collected.  The  work  of  the 
survey  in  detail,  was  done  by  trained  students, 
largely,  and  the  drawings  were  made  by  Miss 
Wilson.  The  city  of  Marshalltown  paid  all  ex- 
penses and  its  officials  seem  to  have  heartily 
seconded  the  endeavor  of  the  chemists  and  en- 
gineers of  the  University. 

The  city  has  a  population  of  12,000  and  is 
the  county  seat  of  Marshall  Co.,  and  the  com- 
mercial center  of  a  rich  agricultural  country. 
There  is  some  manufacturing,  the  principal 
shops  of  the  Iowa  Central  -Railroad  and  large 
beet-sugar  manufacturing  establishments  being 
located  there.  The  sewer  system  contains 
about  ten  miles  of  sewers  and  laterals.  Water 
is  supplied  from  drive-wells  and  to  the  amount 
of  about  1,300,000  gallons  per  day,  the  glucose 
and  packing  houses  taking  a  large  fraction  of 
that  used  for  other  than  domestic  purposes.  It 
contains  about  300  parts  solid  matter  in  the 
million,  mainly  lime  and  magnesia  salts. 
Deeper  wells  of  artesian  character,  belonging 
to  the  glucose  company,  show  about  900  parts 
solid  matter,  of  which  about  two-thirds  seem 
to  be  lime  and  magnesia  salts  and  fifteen  per 
cent,  organic  matter,  although  the  wells  are 
800  feet  in  depth.    The  city  water  in  May,  1899, 
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showed  1040  bacteria  per  c.c.  The  sewage  U 
passed  into  the  Iowa  River,  which  flows,  at  a 
minimum,  about  3,250,000  gallons^per  twenty- 
four  hours  and  contamination  by  sewage  is  at 
all  times  serious.  Where  thus  contaminated, 
its  color  is  dark,  its  odor  oflTensive  and  its  mean 
content  of  bacteria  at  times  as  high  as  about 
100,000  per  c.c.  and  probably  more.  The  out- 
come of  litigation  directed  against  the  city  by 
residents  of  the  country  below,  along  the  banks 
of  the  stream,  has  been  the  determination  of 
the  city  to  adopt  a  system  of  purification  of  the 
sewage  and  it  is  to  this  end  that  the  experts  of 
the  University  were  consulted. 

It  was  promptly  discovered  that  the  glucose 
sewage  was  very  different  from  that  of  the 
city,  in  respect  to  content  of  bacteria,  as  was 
to  have  been  expected.  Its  bacteria  ranged  up 
to,  in  one  case,  nearly  ten  millions  per  c.c. 
While  not  unwholesome  when  fresh,  it  is  sub- 
ject to  putrefaction  of  a  seriously  objectionable 
character.  The  packing-house  sewage  also  con- 
tains large  quantities  of  bacteria  and  has  a 
characteristic  composition.  The  result  of  inter- 
mixture^  of  these  "various  kinds  of  sewage  is 
a  peculiarly  offtensive  and  troublesome  com- 
pound. 

In  seeking  the  best  remedy  for  this  state  of 
affairs  at  Marshalltown,  the  data  printed  in 
the  report  were  gathered.  The  work  included 
a  study  of  the  topog^phy  of  the  country,  of 
the  character  of  the  soil,  the  available  materials 
for  construction,  of  filtering  and  settling  tanks 
and  the  costs  of  labor  and  material.  It  is 
stated  that  the  works  should  be  completed 
before  November  of  the  present  year. 

In  the  performance  of  the  work  of  the  con- 
sulting chemists  and  bacteriologists,  the  meth- 
ods of  the  Massachusetts  Board  of  Health  were 

usually  followed. 

R.  H.  Thurston. 


'  ARROW  POINTS,  SPEARHEADS  AND  KNIVES 
OF  PREHISTORIC  TIMES,' 

Under  the  above  title,  Professor  Thomas 
Wilson,  Curator  of  the  Division  of  Prehistoric 
Archaeology  of  the  U.  S.  National  Museum,  oc- 
cupies pages  811  to  988,  of  the  Report  of  the 
Museum  for  1897.  Sixty-five  plates  and  two 
hundred  and  one  text  figures  accompany  the 


paper.  The  whole  is  also  run  by  the  Goveru 
ment  Printing  Office,  as  a  reprint  bearing  th 
date  1899. 

Much  material  is  brought  together  in  thi 
paper,  besides  copious  references  to  the  liters 
ture  and  sources  of  information.  The  chippe 
objects  of  the  palaeolithic  period  are  touches 
upon,  and  sections  are  devoted  to  the  origin,  in 
vention  and  evolution  of  the  bow  and  arrow 
superstitions  concern!  ngarrowpoints;  flint  mine 
and  quarries  of  Europe  and  America ;  caches 
material  for  points  and  its  microscopic  exami 
nation;  the  manufacture  of  points;  and  scrapers 
grinders  and  straightners  used  in  making  shall 
for  arrows  and  spears.  Fifty-seven  pages  an< 
a  proportional  number  of  plates  and  figures  an 
devoted  to  Mr.  Wilson's  classification  of  point 
for  arrows  and  spears  which  is  under  the  fou; 
main  divisions,  leaf-shaped,  triangular,  stemmec 
and  peculiar  forms.  Knives  and  wounds  mad< 
by  points  are  also  discussed.  Flint  mines  anc 
quarries,  caches,  large  implements  and  the  mak 
ing  of  arrowpoints  described  by  explorers  anc 
travelers  are  the  subjects  included  in  appendicei 
A,  B,  C  and  D. 

Some  of  the  illustrations  are  familiar  tc 
readers  of  archsologic  literature,  who  are  glad 
to  have  them  brought,  together  with  the  nein 
illustrations,  under  one  cover. 

The  manufacture  of  arrowpoints  was  seen  as 
late  as  the  summer  of  1898  by  several  memben 
of  the  Jesup  North  Pacific  Expedition  in  the 
Thompson  Valley,  British  Columbia,  but  in  a 
few  years  it  will  be  an  industry  of  the  past,  at 
least  in  regions  accessible  to  the  body  of  stu- 
dents of  archaeology.  Dr.  Wilson  has  intro- 
duced a  number  of  quaint  pictures  of  a  flint 
knapper  engaged  in  chipping  gun  flints  at 
Brandon,  Suffolk,  England. 

Harlan  I.  Smith. 


DIETARY   STUDIES   OF    UNIVERSITY   BOAT 

CREWS. 

Professor  W.  O.  Atwater  and  Mr.  A.  P. 
Bryant  have  prepared  an  interesting  bulletin 
on  the  above  subject,  published  through  the 
Office  of  Experiment  Stations,  U.  S.  Department 
of  Agriculture.  Their  results,  together  with  the 
comparison  «f  other  dietary  studies,  are  sum- 
marized in  the  following  table : 
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Tablb  Showing  Nutriments  in  Food  Actually  Eaten  per  Man  per  Day. 


DIETARY  studies  OF  UNIVERSITY  BOAT  CREWS. 

Harvftrd  Uuivenity  orew  at  Cambridge  (No.  227) 

Harvard  Freshman  orew  at  Cambridge  (No.  228) 

Yale  University  crew  at  New  Haven  (No.  229) 

Harvard  University  crew  at  Gales  Ferry  (No.  230 J 

Harvard  Freshman  crew  at  Gales  Ferry  ( No.  231 ) 

Yale  University  crew  at  Gales  Ferry  (No.  232) 

Captain  of  Harvard  Freshman  crew  (No.  233) 

Average 

SUMMARIZED  RESULTS  OF  OTHER  DIETARY  STUDIES. 

Football  team,  college  students,  Connecticut 

Football  team,  college  students,  California 

Professional  athlete,  Sandow 

Prizefighter,  England 

Average  of  15  collie  clabs. 

Average  of  14  mechanics'  families 

Average  of  10  farmers'  families 

Average  of  24  mechanics'  and  farmers'  families. 

Average  of  14  professioDal  men's  families. 

DIETARY  STANDARDS. 

Man  with  moderate  mnscalar  work,  Voit 

Man  with  moderate  muscular  work,  Playfair 

Man  with  moderate  muscular  work,  Atwater. 

Man  with  hard  muscular  work,  Voit 

Man  with  hard  muscular  work,  Playfair 

Man  with  hard  muscular  work,  Atwater 

Man  with  severe  muscular  work,  Playfair 

Man  with  severe  muscular  work,  Atwater 


181  I 
270  ; 
244  > 
278  ' 
107  I 
103  : 
97 
100 
104 


118 
119 
125 
145 
156 
150 
185 
175 


292 
416 
151 
78 
148 
150 
130 
141 
125 


56 
51 


100 
71 


71 


450 
568 


Carbo- 
hydrates. 


Orams, 
449 
468 
375 
448 
416 
434 
487 

440 


657 

710 
502 
83 
459 
402 
467 
429 
423 


500 
531   I 


568 


Fuel 
value. 


Calories, 
4,130 
4,620 
3,705 
4,076 
3,675 
4.070 
4,315 


4,085 


6,740 
7,885 
4,460 
2,205 
3,690 
3,465 
3,515 
3,480 
3,325 


3,055 
3,140 
3,500 
3,370 
3,630 
4,500 
3,750 
5,700 


LAKE   LABORATORY  OF   THE   OHIO  STATE 

UNIVERSITY. 

The  Lake  Laboratory  of  the  Ohio  State  Uni- 
versity was  established  under  the  direction  of 
the  late  Professor  D.  S.  Kellicott,  for  the  especial 
parx)ose  of  providing  opportunity  for  investiga- 
tion of  the  biology  of  the  lake  region,  and  in- 
vestigations have  been  carried  on  each  summer 
since  its  establishment  except  for  the  summer 
of  1898,  when  the  death  of  Professor  Kellicott 
interrupted  the  work.  It  has  now  been  de- 
termined to  add  to  the  original  purpose  the 
provision  for  giving  certain  courses  of  instruc- 
tion and  to  combine  work  of  the  departments 
of  botany  and  zoology.  The  following  state- 
ments concerning  the  plans  for  the  summer  of 
1900  are  made  for  the  benefit  of  those  who  may 
wish  to  work  at  the  laboratory,  either  in  inde- 
pendent investigations  or  in  connection  with  the 
courses  of  instruction  offered. 

The  staff  includes  the  regular  instructors  in 


the  departments  of  Botany,  Zoology  and  Ento- 
mology. 

Herbert  Osborn,  Professor  of  Zoology  and  Ento- 
mology, Director. 

W.  A.  Eellerman,  Professor  of  Botany. 
James  S.  Hine,  Assistant  Professor  of  Entomology. 
J.  H.  ScHAFFNER,  Assistant  Professor  of  Botany. 
F.  L.  Landacrb,  Assistant  in  Zoology. 

The  laboratory  is  located  close  to  the  waters 
of  Sandusky  Bay,  which  teem  with  animal  and 
plant  life,  while  extensive  marshes,  the  river, 
native  forest,  beach  and  lake  are  all  within 
easy  reach.  Put-in-Bay  with  the  United  States 
Fish  Hatchery,  Kelley's  Island  with  iU  glacial 
grooves,  and  other  points  of  natural  interest 
are  easily  reached  by  excursions  and  will  be 
visited  in  collecting  or  special  trips.  The  fish- 
ing industry  centering  at  Sandusky,  affords 
special  opportunity  for  study  and  investigation 
in  ichthyology. 
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The  laboratory  is  housed  in  the  former  State 
Hatchery  baildiDg  which  has  been  arranged 
with  tables,  dark  room,  aquaria,  etc.,  and  is 
supplied  with  microscopes  and  other  apparatus 
from  the  university.  Boats,  collecting  appara* 
tus,  dredges,  seines,  etc.,  are  well  supplied  and 
special  attention  will  be  given  to  the  methods 
of  collecting  and  field  work. 

The  courses  of  instruction  will  open  July  2d, 
and  run  eight  weeks.  Five  days  each  week 
will  be  devoted  to  regular  exercises  and  one 
day  left  open  for  individual  or  special  excur- 
sions. 

Following  the  plan  which  has  been  in  opera- 
tion for  several  years  past,  the  laboratory  will 
be  open  to  properly  qualified  persons  who  may 
desire  to  engage  in  investigations  of  biological 
problems  pertaining  to  the  life  of  the  locality. 
No  fees  will  be  charged  and  table  room,  use  of 
ordinary  reagents,  boats,  aquaria,  etc.,  will  be 
supplied,  subject  only  to  such  provisions  as  may 
be  necessary  to  make  the  facilities  equally 
available  to  all.  Each  investigator  will  be  ex- 
pected to  furnish  his  own  microscope,  cutting 
instruments,  and  special  apparatus  or  reagents 
needed  in  his  investigation  unless  otherwise  ar- 
ranged. 

The  laboratory  will  be  open  for  investigators 
from  June  15th  to  September  15th.  Applica- 
tions for  table  room  should  be  made  as  early  as 
possible  with  indication  of  the  time  during 
which  space  will  be  desired. 


SCIENTIFIC  NOTES  AND  NEWS. 

The  bill  for  the  establishment  of  a  govern- 
ment biological  station  on  the  coast  of  North 
Carolina  has  become  a  law.  The  sum  of  $12,- 
500  is  appropriated  for  the  construction  and 
equipment  of  the  station,  which,  it  is  under- 
stood, will  be  located  on  Beaufort  Harbor. 

The  Senate  Committee  has  made  a  report  on 
the  Nicaragua  Canal  bill,  favoring  the  provision 
by  Congress  of  money  to  construct  the  canal 
after  having  secured  authority  from  Nicaragua. 
The  proposition  to  buy  the  works  by  the  French 
on  the  Panama  route  was  rejected. 

The  House  Committee  has  submitted  a  favor- 
able report  on  the  measure  now  before  Congress 


designed  to  prevent  the  adulteration,  misbrand 
^ng  and  imitation  of  foods  and  drugs.  The  bill 
would  create  a  chemical  bureau  under  the  U.  S. 
Department  of  Agriculture. 

A  COMPLIMENTARY  dinner  was  given  on  Maj 
15th  to  Professor  Wilder  D.  Bancroft,  of  Cor 
nell  University,  by  his  associates  and  pupils  in 
the  department  of  physical  chemistry.  The 
occasion  was  the  fifth  anniversary  of  the  in- 
auguration of  the  department.  Speeches  were 
made  by  Professor  E.  L.  Nichols,  Professor  J.  E. 
Trevor,  and  others ;  and  many  messages  of  con- 
gratulation were  received  from  friends  and  old 
associates  of  Professor  Bancroft  in  other  univer- 
sities. 

Professor  C.  A.  Young,  director  of  the  Hal- 
sted  Observatory,  Princeton  University,  will 
give  a  commencement  oration  at  Western  Re- 
serve University.  Professor  Young  was  pro- 
fessor at  Western  Reserve  University  before 
going  to  Dartmouth  and  Princeton .  During  the 
commencement  there  is  to  be  an  informal  open- 
ing of  the  new  telescope,  which  has  been  given 
to  the  university  by  Mrs.  W.  R.  Warner  and 
Ambrose  Bwasey,  of  Cleveland. 

Dr.  Eduardo  Wilde,  the  new  minister  to  the 
United  States  from  Argentina,  was  formerly 
minister  of  Public  Instruction  and  is  known  for 
his  studies  in  yellow  fever. 

Mr.  W.  E.  D.  Scott,  curator  of  the  ornitho- 
logical collections  of  Princeton  University,  has 
returned  from  a  visit  abroad  where  he  has  been 
studying  the  ornithological  collections  in  Lon- 
don and  Paris  with  a  view  to  his  monograph 
on  the  Patagonian  birds  collected  by  Mr.  J.  B. 
Hatcher. 

A  DINNER  was  given  in  London  on  April  28th 
to  Sir  W.  MacCormac  and  Mr.  Trevors  to  cele- 
brate the  occasion  of  their  return  from  South 
Africa. 

James  M.  Constable,  Vice-President  of  the 
American  Museum  of  Natural  History,  died  on 
May  12th,  at  the  age  of  eighty-eight.  Mr.  Con- 
stable was  born  at  Stonington,  Sussex,  Eng- 
land, but  came  to  New  York  in  1836. 

The  death  is  announced  at  the  age  of  77 
years  of  Professor  Wenzel  Hecke,  formerly  a 
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member  of  the  faculty  of  the  School  of  Agricul- 
ture, at  Vienna,  and  of  Dr.  Bern  hart  Noldeke. 
assistant  in  the  zoological  laboratory  of  the 
University  of  Strassburg. 

Lieutbnamt-Qbnebal  a.  H.  Lanb-Fox 
Prrr-BiVEBS,  F.B.S.,  died  on  May  4th,  at  the 
age  of  73  years.  He  had  a  distinguished  mili- 
tary career,  but  was  best  known  for  his  work 
in  anthropology  and  archseology.  The  London 
Time9  states  that  he  was  only  25  when  he  began 
to  collect  specimens  of  objects  such  as  weapons, 
articles  of  dress,  ornament,  etc.,  which  were 
brought  to  England  from  various  savage  coun- 
tries. In  choosing  his  specimens  he  was  guided 
by  the  principle  of  connection  in  form,  his  de' 
sire  being  to  illustrate  .the  development  of 
specific  ideas  among  savage  peoples  and  their 
transmission  from  one  people  to  another.  The 
result  of  his  patience  and  scientific  enthusiasm 
was  the  formation  of  a  collection  illustrative  of 
savage  life  and  embryo  civilization  which  is  cer- 
tainly unrivalled  in  England  and  probably 
in  Europe  also.  It  was  exhibited  in  1874  and 
1875,  in  the  Bethnal-green  Museum,  and  after- 
wards General  Pitt- Rivers  presented  it  to  the 
University  of  Oxford,  which  gave  it  a  home  in 
the  new  Museum-buildings,  opposite  Keble  Col- 
lege. In  1880  the  General,  who  had  up  to  that 
time  borne  his  father's  name  of  Lane-Fox,  suc- 
ceeded to  the  Rivers  estates  under  the  will  of 
his  great-uncle,  the  la.<)t  Lord  Rivers,  by  which 
also  it  was  provided  that  he  should  assume  the 
name  and  arms  of  Pitt- Rivers.  From  the  point 
of  view  of  the  interests  of  science  it  would  have 
been  difficult  to  find  a  better  heir  for  these 
unique  estates.  Lying  in  Wiltshire,  near  the 
Dorset  border,  they  had  remained,  for  the 
most  part  forest  land,  containing  numerous 
herds  of  fallow  deer,  practically  untouched 
until  the  present  century.  They  thus  pre. 
sented  an  unique  field  for  excavation  under 
trained  archseological  guidance,  and  General 
Pitt-Rivers  made  full  use  of  the  opportunity 
which  fortune  had  placed  in  his  hands.  His 
excavations  in  the  barrows,  etc.,  round  Rush- 
more  were  extensive  and  continuous,  and  the 
results  of  them  he  described  in  several  large 
volumes  which  are  constantly  cited  by  archseol- 
ogists.  He  has  contributed  a  good  deal  of  val- 
uable material  to  the  ^  Reports '  of  the  British 


Association  and  to  the  Journal  of  the  Anthro- 
pological Institute,  of  which  body  he  was  presi- 
dent. At  the  Oxford  Encseniaof  1886  he  re- 
ceived the  honorary  degree  of  D.O.L. 

Dr.  Fritz  Shottky,  professor  of  mathe- 
matics at  Marburg,  has  been  elected  a  member 
of  the  Academy  of  Sciences  of  Berlin. 

The  Academy  of  Sciences  of  Madrid  has 
awarded  its  mathematical  prizes  to  G.  Loria  of 
Genoa,  and  F.  G.  Teixeira  of  Oporto. 

Dr.  Karl  E.  Guthe  of  the  department  of 
physics  of  the  University  of  Michigan,  sailed 
on  May  17th  for  Europe,  where  he  will  spend 
the  summer  in  special  study  of  the  coherer  and 
of  polarization.  He  will  read  a  paper  on  '  The 
Theory  of  the  Coherer '  at  the  meeting  of  the 
International  Congress  of  Physicists  in  Paris 
August  6-1 1th. 

Mr.  H.  F.  Sill  of  the  chemical  department 
of  Princeton  University,  has  been  g^ven  leave 
of  absence  for  two  years  and  will  study  at 
Heidelberg  and  Munich. 

We  learn  from  Nature  that  a  committee  com- 
posed of  many  eminent  men  of  science  in 
France  has  been  formed  for  the  purpose  of 
obtaining  fUnds  for  the  erection  of  a  modest 
monument  at  Langres  in  honor  of  Auguste 
Laurent,  the  renowned  chemist.  Laurent  was 
born  at  La  Folic,  near  Langres,  in  1808,  and  in 
1831  became  assistant  to  Dumas  under  whom 
he  acquired  a  special  knowledge  of  organic 
chemistry,  and  carried  on  his  original  researches 
on  naphthalene  and  carbolic  acid,  together  with 
their  derivatives.  After  filling  various  posts, 
the  last  of  which  was  a  chemical  professorship 
at  Bordeaux,  Laurent  became  Warden  of  the 
Mint  at  Paris,  where  he  remained  in  intimate 
connection  with  Gerhardt  until  his  death  in 
1853.  Subscriptions  for  the  proposed  monu- 
ment should  be  sent  to  the  treasurer  of  the 
Committee,  M.  Caublot,  45  rue  de  Belleville, 
Paris. 

The  German  Society  for  Advancing  the 
Teaching  of  Mathematics  and  the  Sciences 
meets  this  year  at  Hamburg  from  June  4th 
to  7th. 

The  Society  of  Zoology  and  Botany  at  Vienna 
proposes  to  celebrate  the  fiftieth  anniversary  of 
its  foundation  in  April,  1901,  and  to  prepare 
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for  the  occasion  a  FeBUehrift  setting  forth  the 
history  of  the  Society  and  in  general  the  part 
played  by  the  natural  sciences  in  the  advances 
of  the  past  fifty  years. 

In  1883  General  Arakezeyew  bequeathed  to 
the  Russian  Academy  of  Sciences  the  sum  of 
50,000  roubles  which  were  to  accumulate  till 
1926,  when  three-fourths  of  the  sum  should  be 
given  to  the  best  history  in  Russian  of  Alex- 
ander I.'s  reign.  The  other  quarter  was  to  be 
spent  in  printing  the  work,  in  having  it  trans- 
lated into  French  and  German,  and  for  a  prisEC 
to  the  second  best  work.  It  is  said  that  the 
fund  now  amounts  to  1,500,000  roubles  and 
would  in  1925  consequently  be  in  the  neighbor- 
hood of  $  1 ,500, 000 . 

At  a  meeting  of  the  members  of  the  Royal 
Institution  on  May  7th,  thanks  were  given  to 
Professor  F.  Clowes  for  his  donation  of  £20  to 
the  fund  for  the  promotion  of  experimental  re- 
search at  low  temperatures.  The  following 
vice-presidents  for  the  ensuing  year  were  an- 
nounced from  the  chair:  Sir  F.  Bramwell, 
Lord  Lister,  Dr.  Ludwig  Mond,  Sir  A.  Noble, 
Mr.  A.  Siemens,  the  Hon.  Sir  J.  Stirling,  Sir 
J.  Crichton  Browne,  treasurer,  and  Sir  W. 
Crookes,  honorary  secretary. 

A  80CIBTY  at  Gera,  Germany,  offers  prizes 
for  essays  calling  attention  to  the  need  of  pro- 
tection of  plants  by  the  young.  It  is  proposed 
to  circulate  the  essays  widely  through  the 
schools. 

The  University  of  Zurich  offers  a  prize  for  an 
essay  on  the  use  of  alcohol  in  acute  diseases. 

SiGMi  Xl,  the  Scientific  Society  correspond- 
ing to  Phi  Beta  Kappa,  has  established  a  chap- 
ter at  Brown  University  with  Professor  B.  F. 
Clarke  as  president. 

Under  the  direction  of  Captain  J.  F.  Pratt, 
of  the  United  States  Coast  and  Geodetic  Survev, 
preparations  are  being  made  to  despatch  the 
United  States  steamers  Pathfinder  and  Palter' 
son  to  Behring  Sea  early  next  month,  where 
they  will  be  engaged  during  the  season  in  sur- 
veying the  coast  of  Alaska  between  St.  Michael 
and  Cape  Prince  of  Wales. 

Professor  Linck,  director  of  the  mineralog- 
ical  laboratory  at  Jena  has  undertaken  a  scien- 
tific expedition  to  the  Soudan. 


Reuter'b  Agekcy  learns  that  Dr.  Louis  Ss 
bon  and  Dr.  G.  C.  Low,  who,  as  we  have 
ready  reported,  are  about  to  experiment  wit 
view  to  proving  that  malaria  is  spread  by  m 
qui  to  bites,  expect  to  begin  work  seriously 
June  1st,  by  which  time  they  would  have 
their    arrangements    completed.      They   w 
leaving  London  immediately.     They  had 
upon  a  suitable  spot  in  the  Campagna,  on  i 
line  of   the  railway  running  from    Rome 
Tivoli,  and  there  they  would  begin  their  wo; 
Their  house  would  be  put  together  at  a  s] 
about  a  mile  from  the  little  station  of  Cerv 
lata,  30  minutes'  run  by  ndl  from  Rome,  wh< 
a  colony  of  Lombards  were  trying  to  recla 
that  part  of  the  Campagna.     So  far  as  malai 
conditions  were  concerned  no  place  could 
worse. 

The  New  York  Evening  Po9i  contains  the  f 
lowing  note :  '^  Commander  Chapman  C.  Toe 
chief  hydrog^pher  of  the  Navy,  has  been  si 
pended  from  duty  by  Secretary  Long,  pendi 
an  investigation  by  the  department  into  a  char 
that  he  had  endeavored  to  influence  the  acti 
of  Congress  in  a  matter  affecting  the  naval  & 
vice.  The  suspension  grew  out  of  the  conti 
versy  in  Congress  over  the  reduction  by  t 
House  Committee  on  Appropriations  of  t 
appropriation  for  surveys  to  be  conducted 
the  Navy,  and  the  refusal  of  the  committee 
agree  to  turn  over  the  surveys  of  the  insnl 
possessions  of  the  United  States  to  the  na^ 
service.  Commander  Todd  is  one  of  the  Im 
known  officers  of  the  Navy.  He  command 
the  gun-boat  Wilmington  in  the  Spanish- Am< 
ican  war,  and  was  in  charge  of  the  operatio 
at  Cardenas  in  May,  1898,  in  which  Ensij 
Worth  Bagley  and  some  enlisted  men  of  tl 
torpedo  boat  Winslow  were  killed.  After  tl 
war  he  made  a  cruise  in  the  Wilmington  up  tl 
Amazon  River,  penetrating  to  regions  whe 
no  foreign  vessel  had  ever  been." 

A  TELEGRAM  was  received  at  the  Harvai 
College  Observatory,  on  May  14th,  from  ti 
Arequipa  station  of  this  Observatory,  statii 
that  the  correction  of  the  ephemeris  of  Era 
computed  by  Mr.  Daniel  N.  Jones,  Jr.,  is  zer 
In  the  Bulletin  issued  on  April  29th,  and  pal 
lished  in  this  Journal,  it  will  be  noticed  tb 
the  correction  to  this  ephemeris  is  almost  exacti 


May  35,  1900.] 


SCIENGK 


839 


half  the  diurnal  motion  of  Eros.  Professor 
Kreutz  accordingly  cabled  that  so  large  a  cor- 
rection seemed  improbable  and  that  perhaps  an 
error  of  twelve  hours  had  been  made.  A  cable- 
gram was  accordingly  sent  to  Arequipa  and  in 
a  few  hours  a  reply  was  received  stating  that 
the  correction  was  zero.  The  error  perhaps* 
arose  from  assuming  that  the  ephemeris  was 
computed  for  noon  instead  of  midnight.  At- 
tempts were  made  both  visually  and  photo* 
graphically  to  verify  this  conclusion,  but  with" 
out  success,  owing  to  the  proximity  of  the  sun. 

Thb  orange  groves  of  southern  Florida  have 
enjoyed  favorable  conditions  during  the  past 
winter  and  are  expected  to  supply  about  one 
million  boxes.  Should  there  be  no  frost  next 
winter  the  groves  will  be  again  in  good  condi- 
tion and  the  abundant  supply  of  oranges  of  ten 
years  ago  may  be  expected. 

Thb  annual  banquet  of  the  Royal  Academy, 
London,  took  place  on  May  5th,  with  the  presi. 
dent.  Sir  E.  J.  Poynter,  in  the  chair,  and  as 
usual  on  such  occasions  the  company  included 
many  of  the  most  distinguished  Englishmen. 
Sir  Norman  Lockyer  replied  to  the  toast  on  be- 
half of  science  and  said,  according  to  the  report 
of  the  London  TimeB :  It  is  a  very  great  honor 
for  a  student  of  science  to  be  called  upon  in 
such  an  august  assembly  as  this  to  say  a  few 
words ;  but  if  I  am  to  be  accepted  as  the  rep- 
resentative of  science  I  do  not  wish  to  be  fet- 
tered by  your  suggestion.  Sir,  that  I  should 
refer  to  the  dependence  of  art  on  science.  I 
am  sure  that  I  may  frankly  say  for  every  man 
of  science  that  we  acknowledge  freely  the  firm 
brotherhood  between  art  and  science — a  brother- 
hood founded  upon  a  common  object,  the  study 
of  Nature,  ^  the  mistress  of  the  masters,'  and 
carried  on  by  a  common  method,  the  proper  co- 
ordination of  brain,  hand  and  eye.  In  every  case 
which  a  man  of  science  or  a  man  of  art  has  to 
tackle  imagination  is  required,  and  so  science 
and  art  meet  upon  terms  of  mutual  helpfulness. 
I  think  I  may  also  say  that  this  feeling  is  thor- 
oughly reciprocated  by  men  of  art,  for  many  of 
them  honor  me  with  their  friendship,  and  there- 
fore I  know  their  sentiments.  I  am  the  more 
anxious  to  say  this  because  some  twenty  years 
ago,  when  I  was  privileged  to  attend  this  an- 


niversary dinner,  I  heard  a  distinguished  rep- 
resentative of  literature  express  a  totally  dif- 
ferent sentiment.      He  told   me  that   'before 
their  sister.  Science,  now  so   full   of  promise 
and   pride,    was   born,   there   were   Art    and 
Literature    like    twins    together,'  and  it  was 
suggested   that  the  sooner  art  and  literature 
formed   an    alliance   offensive    and    defensive 
against  the  interloper  the  better  it  would  be 
for  them.     I  do  not  believe  in  this.     For  me 
science  is  as  old  as  art.     They  have  both  ad- 
vanced together.     Let  us  take  the  position  of 
things  6000  years  ago—to  begin  at  the  begin- 
ning of  things,  if  we  can.     Then  the  priest- 
mummifiers  of  Memphis  had  to  be  profound 
anatomists.  •  If  you  go  to  the  Gizeh  Museum 
you  find  magnificent  specimens  in  those  statues 
of  Chepren  in  diorite,  other  statues  in  wood, 
and  the  plaques,  veritable  Memlings  in  stone. 
If  you  come  down  to  a  comparatively  modem 
period,  something  like  600  B.  C,  and  compare 
those  wonderAil  metopes  of  Solinunto  with  the 
marbles  of  the  Parthenon,  which  are  of  a  later 
date,  you  will  find  an  enormous  advance  in  the 
latter.     You  will  find  that  Hippocrates  had 
lived  in  the  interval.     And,  carrying  the  mat- 
ter down  to  the  introduction  of  the  University 
system  in  Northern  Italy  in  the  18th  century, 
we  find  that  the  difference  between  the  art  o^ 
Cimabue  and  Giotto  depends  on  the  fact  that 
anatomy  had  been  introduced  in  the  meantime. 
Science,  then,  is  no  new  interloper  seeking  to 
detract  from  the  importance  of  art  and  litera- 
ture.    What  was  new  20  years  ago  was  that 
the  work  of  the  late  Prince  Consort,  whose 
name  will   always  be  revered  by  those  who 
know  the  benefits  he  conferred  on  our  country 
was  then  beginning  to  tell.     He  showed  us  that 
in  order  to  secure  individual  progress  we  must 
have  a  combination  of  science  and  art  both  in 
teaching  and  manufacture.     Being  well  assured 
of  the  valor  and  endurance  of  our  soldiers  and 
sailors  in  war,  the  chief  thing  we  have  to  do  is 
to  see  that  they  are  properly  supplied  with  the 
engines  and  munitions  of  war.     For  the  beauty 
of  a  nation's  life  and  a  perfect  record  of  it  we 
must  look  chiefiy  to  the  sweetening  and  ennob- 
ling influences  of  art  and  the  enduring  works 
of  its   masters;  but  for  a  nation's   continued 
welfare  and  progress  both  science  and  art  are 
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necessary.  We  are  in  face  of  iDdustrial  strug- 
gles, and  we  must  utilize  both  science  and  art 
to  supply  the  wants  of  our  own  and  other  coun- 
tries, and  to  provide  commodities  made  in  Eng- 
land, besides  handling 

''  Things  of  beanty,  things  of  use, 
That  one  foir  planet  can  prodaoe, 
Brought  from  under  every  star." 

We  are  in  face  of  a  struggle  for  existence  in 
which  we  know  Aill  well  that  only  the  fittest 
will  survive.  How  are  we  going  to  carry  on 
the  struggle?  What  are  our  weapons?  Our 
first  line  of  defence  in  this  direction  can  only 
consist  of  our  universities  and  our  teaching 
centers.  Have  we  enough  of  them?  We 
know  already  that  we  have  not  enough  of 
them,  because  we  have  already  lost  several  im- 
portant engagements  in  these  industrial  battles. 
Are  there  no  means  by  which  we  can  judge  of 
their  sufficiency  ?  In  those  less  peaceful  strug- 
gles among  nations  which  must  sometimes  arise 
we  have  a  first  line  of  defence  of  another  kind — 
our  Navy.  In  that  case  we  have  the  well- 
understood  and  generally  acknowledged  princi- 
ple that  our  fieet  must  be  equal  to  the  fleets  of 
any  two  other  possibly  contending  nations. 
This  principle,  I  think,  should  be  applied  to 
our  first  line  of  defence  in  these  industrial 
conflicts  the  results  of  which  are  more  endur- 
ing. Do  our  teaching  and  research  centers  at 
present  outnumber  in  the  same  proportion,  as 
do  our  ships,  those  of  any  two  nations  which 
are  actually  contending  with  us  in  peaceful 
enterprise?  And,  also,  are  they  equally  efficient 
in  every  respect?  I  believe,  and  I  know  that 
this  view  is  held  by  many  representative  men 
of  science,  that  until  our  universities,  our  sci- 
ence schools,  our  art  schools,  and  our  technical 
institutions  bear  the  same  relation  both  in 
number  and  efficiency  to  those  of  other  nations 
as  do  our  battle.*ihips,  cruisers,  and  small  craft, 
we  shall  not  be  justified  in  regarding  the  future 
of  the  empire  with  that  freedom  from  care 
which  is  the  attribute  of  a  strong  man  armed. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

Mb.  James  Milliken  of  Decatur,  III.,  has 
oflered  $200,000  and  land  for  the  establishment 
of  a  college  under  the  auspices  of  the  Cumber- 
land Presbyterian  Church  of  that  place.     It  is 


said  that  the  citizens  will  give  over  $100,0* 
toward  the  college. 

Nsw  York  Ukivebsitt  has  received  $20,O 
and  Rutgers  College  $10,000  by  the  will  of  ti 
late  Robert  Schell  of  New  York. 

A  BCHOLABSHIP  in  New  York  University  h 
been  endowed  with  $2500  by  Dean  and  Mr 
Edward  R.  Shaw  in  memory  of  their  son, 
member  of  the  class  of  1900,  who  died  last  yea 

The  Ohio  Institute  of  Mining  Engineers  hi 
undertaken  to  defray  the  cost  of  a  scholarshi 
of  $100  annually  at  the  School  of  Mines  of  tli 
Ohio  State  University. 

The  first  meeting  of  the  Court  of  Govemoi 
of  the  Birmingham  University  was  convene 
for  the  Slst  inst.  The  donations  to  the  endow 
ment  fund  which  have  already  been  promise 
amount  to  $327,000. 

At  Harvard  University  Dr.  R.  DeC.  Wan 
has  been  promoted  to  an  assistant  professoi 
ship  of  climatology,  and  Mr.  W.  C.  Sabine  t* 
an  assistant  professorship  of  physics. 

The  following  promotions  have  been  made  ii 
the  Philosophical  Department  of  the  Universit] 
of  Michigan :  Mr.  George  Rebec,  Ph.D.  (Michi 
gan),  instructor  in  philosophy,  to  be  assistam 
professor  of  philosophy  ;  Mr.  W.  B.  Pillsbury 
Ph.D.  (Cornell),  instructor  in  psychology,  U 
be  assistant  professor  of  philosophy  and  directoi 
of  the  psychological  laboratory. 

George  H.  Lino,  now  instructor  of  mathe- 
matics at  Wesleyan  University,  has  been  ap 
pointed  a  professor  at  the  Cincinnati  University. 

Profesbob  Pierre  de  Petster  Ricketts 
has  resigned  from  the  chair  of  analytical  chem- 
istry of  Columbia  University. 

Dr.  August  Topler,  professor  of  physics  at 
the  Technical  Institute  of  Dresden,  will  retire 
on  the  first  of  October. 

Dr.  Franz  Kossmat,  assistant  in  the  Aus* 
trian  Geological  Survey,  has  qualified  as  decent 
in  the  University  of  Vienna,  and  Dr.  Pad 
Ehrenreich  as  docent  in  ethnology  at  Berlin. 

Dr.  Arthur  Wreschner  has  qualified  as 
docent  for  philosophy  and  psychology  at 
Zurich.  The  subject  of  his  inaugural  address 
was  '  The  Influence  of  Leibnitz  on  pre-Kantian 
Psychology  and  JEsthetics.' 
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THE  LANQUAQE  CF  HAWAII,^ 

I. 

Engaged  in  the  work  of  geodesy  and 
astronomy,  the  anther  of  this  paper  made 
several  trips  to  the  Hawaiian  Islands.  Al- 
though little  attention  could  be  given  to 
ethnological  or  linguistic  studies  on  account 
of  professional  duties,  contact  with  the 
natives  incidentally  brought  out  points 
which  seemed  interesting. 

Struck  by  the  occurrence  of  peculiar 
grammatical  forms,  and  finding  unusual 
mental  habits  among  the  Kanakas  induced 
by  their  ethical  ideas,  it  was  thought  worth 
while  to  briefly  note  these  facts.  Parallels 
have  been  drawn  between  Polynesian  and 
European  constructions,  and,  as  bearing 
on  the  formation  of  language,  some  inci- 
dents are  related  illustrating  characteristic 
lines  of  thought. 

Grateful  acknowledgment  is  here  made 
to  Dr.  Cyrus  Adler  of  the  Smithsonian  In- 
stitution, for  valuable  suggestions  as  to  the 
arrangement  of  the  material. 

I. — ^intboduotion. 

Oeographieal  Limits  of  Languages  eonrid- 
ered. — ^The  establishment  of  the  Oceanic 
family  of  speech  has  been  characterized  by 
Max  Miiller  as  one  of  the  most  brilliant  dis- 
coveries in  the  science  of  language.  Both 
on  account  of  the  wide  geographical  limits 
involved    and    the   scanty  basis  of  com- 

•Rcad  before  «he  Philoeophioal  Sodety  of  Washing- 
ton. 


842 


SOmNGE. 


[N.  S.  Vol.  XI.  No 


parison,  a  stady  of  theee  groape  is  '.beset 
with  dif&calties.  Think  of  the  immense 
spaoe  and  time  separating  the  localities  and 
oocorrenoes.  From  New  Zealand  on  the 
soath  to  Formosa  on  the  north ;  from 
Easter  Island  on  the  east  to  Madagascar 
on  the  west,  covering  a  territory  of  208^  of 
longitude  and  88^  of  latitude — ^nearly  one- 
fourth  the  habitable  surfiBkce  of  the  globe — 
we  find  a  root  language  governed  by  the 
same  grammatical  system  and  pervaded  by 
the  same  modes  of  thought.  We  shall  have 
occasion  later  to  point  out  certain  peculiar- 
ities which  are  common  to  all  the  Oceanic 
languages,  but  which  are  radically  distinct 
from  any  branch  of  the  Indo-European 
family,  showing  that  Oceanic  speech,  in  the 
great  struggle  of  the  race  to  acquire  an 
instrument  of  analysis,  has  been  developed 
from  a  fundamental,  separate  type,  and  in 
its  origin  had  nothing  in  common  with 
the  stock  to  which  European  tongues  are 
referred.  Between  some  of  the  islands 
there  has  been  no  contact  for  thousands  of 
years  ;  yet  their  linguistic  connection  is  un- 
mistakable and  everything  points  to  deriva- 
tion from  a  common  source.  They  have 
the  same  customs  and  mythology ;  the 
laws  of  euphony  regulating  the  change 
from  one  consonant  to  another  are  fixed 
and  uniform ;  the  mold  into  which  sentences 
are  cast,  the  co-ordination  of  phrases,  the 
mutual  dependence  of  ideas,  all  reflect  the 
thought  habits  of  an  identical  race. 

Classification  of  Oceanic  Languages. — The 
Hawaiian  is  one  branch  of  the  Polynesian 
group  of  the  great  Oceanic  family.  An 
analysis  of  the  structure  shows  that  six 
groups  can  be  logically  defined,  namely, 
the  Polynesian,  Micronesian,  Papuan,  Aus- 
tralian, Malayan,  and  the  Malagasy.  Each 
one  of  these  embraces  distinct  branches, 
having  dose  affinities  with  one  another. 
For  example,  the  Polynesian  includes  the 
language  of  Hawaii,  Fiji,  Samoa,  Marquesas, 
and  Tahiti.    The  Micronesian  comprises  the 


Oilbert,  Marshall,  and  Caroline  Isla 
and  so  on  through  all  the  members  oi 
family,  ending  with  Madagascar,  whi< 
the  center  and  type  of  the  Malagasy  gr 
When  we  consider  that  this  vast  terri 
of  speech,  from  America  on  the  eat 
Africa  on  the  west,  with  its  fami 
groups,  branches,  and  dialects  almost  i 
berless,  has  been  reduced  to  a  pernuu 
and  philosophical  system  of  syntax,  w 
not  wonder  that  one  of  the  most  profi 
students  of  comparative  philology  refei 
the  achievement  as  a  discovery  of  the  gi 
est  importance. 

Dispersion  of  Terms. — ^Before  passiu] 
an  analysis  of  Hawaiian  speech,  one  ^ 
on  the  theory  of  dispersion.  It  is  admi 
that  all  the  Oceanic  languages  were  der 
from  one  very  ancient  tongue,  now  \ 
The  Malagasy  has  felt  the  influence  of 
Arabic,  and  the  Malay  shows  unmistak 
contact  with  the  Sanskrit;  yet  the  g 
tidal  wave  of  emigration,  which  was  < 
from  west  to  east  in  the  Pacific,  swept 
and  preserved  intact  the  structural  feat 
of  the  original  form.  The  theory  that  i 
dialect  has  an  indigenous  base,  and 
words  common  to  all  were  introdc 
through  commercial  intercourse,  is  enti 
inadequate.  In  the  first  place,  the  con 
tion  was  far  too  slight  to  produce  the  e 
mentioned,  and  in  the  next  place  the  c 
mon  words  are  not  those  ingrafted  and 
sorbed  by  intercourse,  but  are  such  as 
in  every  known  language — the  oldest 
the  commonest.  When  the  Normans  c 
to  England  they  introduced  many  woi 
but  they  could  not  displace  those  sii 
names  of  natural  objects  as  sun,  moon,  < 
nor  those  indicating  intimate  family  i 
tions,  such  as  father,  mother,  brother,  si 
— ^terms  always  dear  to  the  heart  of  hun 
ity  and  jealously  guarded  against  foreigi 
trusion  and  corruption.  Just  so  in 
Pacific.  The  words  common  to  all  branc 
of  the  group  are  those  which  from  the  \ 
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nature  of  things  most  have  been  in  ose 
from  time  immemorial.  This  fact  alone  ex- 
plodes the  theory  that  the  dispersion  of 
terms  was  the  resalt  of  interooarse.  It  is 
confidently  believed  by  some  philologists  that 
the  old  Egyptian  word  ra  (the  sun)  is  still 
preserved  in  the  {a  of  Hawaii,  as  in  Hale-a- 
ka-la,  meaning  the  hoase  of  the  sun  ;  I  and 
r  are  still  interchangeable  in  Hawaii,  and 
the  word  being  not  only  one  of  the  common- 
est, but  also  associated  with  certain  forms 
of  woi'ship,  has  tenaciously  held  its  place 
through  all  the  varying  influence  of  ages. 

The  original  home  of  the  Polynesian  race 
was  one  of  the  Malay  islands — probably  Su- 
matra— and  the  modern  Hawaiians  exhibit 
the  primitive  state  of  civilization  in  those 
islands;  but  the  dialects  have  diverged. 
The  Philippine  islands  now  offer  the  purest 
type  of  speech,  since  here  may  be  found  all 
the  gi*ammatical  forms  which  appear  more 
or  less  complete  in  the  other  groups.  These 
islands,  therefore,  hold  the  same  linguistic 
place,  compared  with  sister  groups,  that  we 
find  exemplified  by  Tours  in  France,  Yal- 
ladolid  in  Spain,  and  Hanover  in  Germany. 
By  some  mysterious  law  of  nature  these 
sections  have  kept  their  speech  nearer  the 
standard,  and  may  be  fairly  designated  as 
'  the  purest  type  of  the  common  language. 

hitTiA\iiddoin  of  Spanish  Words. — One  of  the 
most  potent  fieictors  in  the  modification  of 
language  is  commercial  intercourse.  Simi- 
larity has  been  noticed  between  certain  Ha- 
waiian words  and  those  of  identical  mean- 
ing in  Spanish.  They  furnish  evidence  of 
early  contact  between  the  two  nationalities. 
Here  are  a  few  examples : 

The  words  mate  in  Kanaka  and  motor  in 
Spanish  both  mean  to  hill;  poko  in  Kanaka 
means  the  same  as  poeo  in  Spanish ;  piko 
means  the  same  as  pieo  in  Spanish,  asin  ika 
piko  0  ka  mauna. 

Where  do  these  native  words  come  from  ? 
Does  the  following  offer  an  explanation  ? 

An    old   tradition  relates  that   in    the 


reign  of  Kealiiokaloa  a  foreign  vessel  was 
wrecked  on  the  south  shore  of  Hawaii. 
The  only  persons  saved  were  the  captain 
and  his  sister.  They  were  kindly  received 
by  the  natives,  intermarried  with  them,  and 
became  the  progenitors  of  well-known  fam 
ilies  of  chiefs.  Counting  back  through  well- 
established  genealogy  and  allowing  thirty 
years  to  a  generation,  the  wreck  must  have 
taken  place  between  1525  and  1530. 

Three  Spanish  vessels  left  Mexico  on  Oc- 
tober 31,  1527,  bound  for  the  Molucca  is- 
lands, in  the  East  Indies.  Two  of  them 
were  lost.  No  other  white  people  were 
navigating  the  Pacific  at  that  period,  and 
it  seems  reasonably  certain  that  the  wrecked 
vessel  was  one  of  the  three  sent  out  by  Gor- 
tez.  Their  westward  course  lay  to  the 
southward,  and  the  violent  kona  storms  of 
the  Pacific  would  carry  them  toward  Ha- 
waii. On  the  return  trip  they  went  north 
to  latitude  30^,  to  take  the  westerly  winds, 
and  thus  passed  far  above  the  islands.  This 
explains  why  Ebwaii,  although  known  to 
the  Spaniards,  was  seldom  visited  by  them. 
Old  charts  in  the  archives  at  Madrid  show 
conclusively  that  the  Hawaiian  islands  were 
known  during  the  sixteenth  century.  This 
bit  of  history  and  tradition  may  possibly 
explain  similar  terms  in  Spanish  and 
Kanaka,  of  which  there  are  many.  On  the 
island  of  Hawaii  may  be  found  at  the  pres- 
ent day  an  apparently  full-blooded  Kanaka 
child,  with  pure  South  Sea  features,  yet 
possessing  a  white  skin  and  a  complexion 
similar  to  that  sometimes  seen  in  the  Span- 
ish-Moorish mixture.  Will  any  one  say 
that  this  may  not  be  a  recurrence  and  man- 
ifestation of  certain  infiuences  in  times  past  ? 
Examples  are  not  wanting  in  our  own  race 
where  effects  appear  after  having  lain  dor- 
mant for  generations. 

II. — PHONOLOOY. 

Voioeh  and   Consonants. — Let  us  now  ex- 
amine the  language  from  the  standpoint  of 
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sound.  The  Kanaka  ear  is  as  delicate  in 
detecting  vowels  as  it  is  doll  in  the  distinc- 
tion of  consonants.  When  Isaac  Pitman 
invented  phonography  he  used  the  straight 
line  and  parte  of  a  circle  to  represent  the 
English  consonants.  They  were  classified 
into  labials,  dentals,  gnttnrals,  liqaidS| 
etc.,  and  the  same  signs,  made  heavy  or 
light,  were  applied  to  different  sonnds  of 
the  same  class.  Now  it  happens  that  his 
classes  are  precisely  those  in  which  the 
Polynesian  ear  makes  no  distinction.  For 
instance,  with  the  labials  p  and  &,  we  may 
say  either  taburoa  or  kapuloa ;  we  may  say 
Honorourou  or  Honolulu.  As  a  matter  of 
fiust,  the  first  form  is  invariably  fonnd  in 
the  earlier  accounts  of  the  islands.  Ask  a 
Kanaka  which  is  right,  taburoa  or  kapuloa, 
the  reply  will  invariably  be  that  his  ear  de- 
tects  no  difference.  The  term  means  great 
taboo  and  is  used  now  as  an  injanction 
against  trespass.  This  shows  that  the  Ha- 
waiians,  in  their  inability  to  distinguish 
between  (  and  p,  d  and  t,  g  and  ib,  I  and  r, 
and  V  and  w,  are  following  a  natural  law  of 
human  utterance,  namely,  that  certain 
sounds  similarly  made  readily  coalesce,  and 
without  impairing  the  context  may  be  used 
interchangeably.  The  fact  also  became  evi- 
dent when  the  problem  of  writing  English 
{Aonographically  was  confronted.  In  pho- 
nographic characters,  p  and  b  have  the  same 
length  and  slope.  They  only  differ  in  shad- 
ing, a  detail  of  minor  importance,  since  the 
substitution  of  one  sound  for  the  other  in 
the  spoken  word  involves  little  uncertainty 
in  the  meaning. 

Two  invariable  rules  lie  at  the  founda- 
tion of  all  Polynesian  speech.  Every  word 
must  end  in  a  vowel,  and  no  two  conso- 
nants can  be  pronounced  without  at  least 
one  vowel  intervening.  Only  one  word  has 
ever  been  printed  in  Ebwaiian  with  two 
consonants  together.  That  word  is  Krido 
Christ.  But  any  number  of  vowels  may  be 
pronounced  consecutively,  as  in  the  word 


hooiaioia  meaning  certified,  where  we  ha^ 
eight  continuous  vowel  sounds.  Ck)mpa 
this  with  the  English  word  'strength 
where  we  have  nine  letters  and  only  oi 
vowel.  Before  attempting  the  pronunci 
tion  of  this  word  an  Hawaiian  would  ha 
to  transform  it  by  the  introduction  of  i 
least  eight  vowels.  No  less  would  suffi* 
to  make  it  utterable  by  Polynesian  oigai 
of  speech,  and  the  probability  is  that  mai 
more  would  be  interjected  in  the  hopele 
struggle  to  give  birth  to  such  an  anguL 
product  of  English  8x>eech.  Take  aJso  tl 
expression,  E  i  ae  oeiaia,  meaning  Spet 
thou  to  him  there.  This  is  a  complete  sei 
tence  of  six  words  in  which  not  one  coi 
sonant  appears  to  mar  euphonic  beauty  i 
to  disturb  the  easy  liquid  flow  of  vowels  ( 
dear  to  the  Hawaiian  ear. 

The  importance  of  the  vowels  in  the  Pol; 
nesian  languages  is  such  that  if  we  dpen 
Hawaiian  dictionary  we  find,  not  the  ord< 
of  letters  given  in  English,  but  a  total! 
different  one.  First  come  all  words  begii 
ning  with  the  vowels  aei  ou;  then  thof 
beginning  with  the  consonants  h  klmn 
w.  This  completes  the  list  of  all  pure  Hi 
waiian  sounds— twelve  in  number.  Nii 
additional  consonants,  bdfgrstvzj  h&s 
been  introduced  from  foreign  tongues,  \n 
cause  new  words  took  root  in  the  language 
In  passing,  we  may  say  that  the  Hawaiia 
consonante  are  probably  the  softest  and  moi 
effeminate  of  the  Oceanic  group.  In  a  di< 
tionary  of  502  pages.  111  were  found  devote 
to  the  vowels,  887  to  the  native  consonant 
and  6  to  the  foreign  ones,  so  that  the  wore 
introduced  are  about  one  per  cent,  of  tb 
total  number. 

Cacophony. — There  is  a  natural  aversio 
in  most  languages  to  the  consecutive  rep( 
tition  of  the  same  sound,  and  especially  8 
between  words.  An  example  is  given  on 
following  page,  under  '  syntax,'  of  affirms 
tion  by  means  of  the  article  he.  The  phras 
he  pono  ole,  however,  is  never  pronounced  a 
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written,  the  o  is  elided,  and  we  say  he  pan 
oUj  jast  as  the  Spaniards  in  rapid  speech  use 
boea  bajo  instead  of  boca  abajo.  So  strong  is 
this  sentiment  that  rules  of  gender  are  some- 
times made  to  give  way  so  that  eaphony 
may  be  preserved,  and  the  method  observed 
in  Italian  finds  application  in  Hawaii.  In- 
stead of  saying  rui  alii,  the  chiefs,  the  Kan- 
akas drop  a  letter  and  say  na^  lii.  The 
Italians  say  bd  onginaUj  avoiding  the  repe- 
tition of  0 ;  the  French  use  mon  amie  and  the 
Spanish  d  aguaj  in  order  to  eliminate  the 
same  disagreeable  effect.  In  English  the 
combination  is  equally  distasteful  and  we 
say  an  apple;  yet  the  Hawaiians  do  some- 
times violate  this  rule  in  the  middle  of 
words.  Notice  the  artifices  employed  in 
the  different  languages  to  avoid  cacophony. 
The  Kanakas  prefer  elision ;  the  French  and 
Spanish  are  willing  to  break  another  rule 
of  speech  in  order  to  satisfy  the  ear,  and 
couple  words  of  opposite  genders,  while 
English  avoids  the  difficulty  by  supplying 
a  letter.  The  methods  employed  exem- 
plify characteristic  national  traits.  The 
Hawaiian  accomplishes  his  purpose  in  any 
way  that  diminishes  labor;  he  therefore 
cuts  out  rather  than  introduces.  The  en- 
ergy of  the  Anglo-Saxon  prompts  him  to 
interject  something,  and  the  Latins,  true  to 
their  natural  instinct,  sacrifice  symmetry  of 
form  to  euphony  of  sound. 

TheQvttural  Break. — Besides  the  Hawaiian 
sounds  previously  cited,  there  is  a  guttural 
break  which  represents  the  elision  of  the  h 
in  other  Polynesian  dialects.  It  is  indicated 
by  a  comma,  just  as  the  circumflex  accent 
in  French  indicates  the  suppression  of  a 
letter  or  syllable  in  earlier  forms.  This 
break  is  an  essential  part  of  the  word,  and 
a  disregard  of  it  completely  changes  the 
meaning.  For  example,  ao  means  light; 
<x'o  means  to  teach;  ia  means  he;  Va  means 
fish.  There  are  many  examples  of  this  in 
the  language. 

As  we  pass  from  Sanskrit  to  Gtothic,  and 


on  to  high  Oerman,  a  regular  mutation  in 
the  appearance  of  certain  consonants  is 
found.  No  less  evident  than  this  law  of 
Grimm  is  the  change  of  Polynesian  sounds, 
and,  although  neither  rule  is  infallible,  both 
are  useful  in  tracing  certain  paths  of  de- 
velopment. 

The  I  in  Samoan  becomes  r  in  New  Zeal- 
and and  returns  to  the  original  letter  in 
Hawaii.  The  p  in  Samoan  is  &  in  Tongan, 
and  is  again  p  in  Hawaii;  v  in  Samoan  is  w 
in  New  Zealand,  but  remains  to  in  Hawaii. 
The  k  in  New  Zealand  is  replaced  by  the 
guttural  break  in  Tahiti  and  Hawaii.  The 
vowels,  however,  undergo  fewer  changes 
than  the  consonants. 

Meanings  of  aa. — The  definition  of  words 
by  context  necessarily  finds  wide  applica- 
tion in  the  stage  of  development  now 
reached  by  the  language  of  Hawaii.  The 
sound  indicated  by  the  letter  a  is  probably 
the  most  common  in  the  entire  range  of  ar- 
ticulation. Standing  alone,  it  has,  like 
many  others,  a  variety  of  meanings;  but 
doubled,  it  answers  to  nearly  thirty  signifi- 
cations, many  of  them  of  the  most  diverse 
nature.  To  begin  with,  aa  may  be  either  a 
verb,  adjective,  or  noun,  and  some  of  its 
meanings  are: 

to  hum,  to  tempt,  to  defy,  to  girdle,  to  make  a  noi^e, 
to  send  love. 

Then  it  may  mean — 

spiteful,  silent,  atony,  mischievous. 

And  finally  it  stands  for — 

fire,  belt,  dumbness,  roots  of  trees,  pocket,  bag, 
dwarf,  lava,  covering  for  the  eyes,  bird  of  prey, 
caul  of  animals,  sea  breeze  at  Lahaina,  husk  of  the 
cocoanut,  chaff,  outside  of  seeds  or  fruit,  rcdftsh. 

Add  to  these  some  adjectives  that  may 
be  derived  from  verbal  meanings  and  the 
number  may  be  considerably  increased.  It 
is  evident  that  a  necessary  condition  for  the 
successful  employment  of  a  word  of  such 
unlimited  power  is  great  flexibility  of  con- 
struction.   The  groundwork  of   the  Ian- 


846 


SCIENCE. 


[N.S.  Vol.  XI,  ISfo.  a 


gaage  moat  be  free  from  intricate  forms  of 
Byntax. 

Used  alone  a  may  be  a  nonn,  an  adverb, 
a  oonjonctioni  a  preposition,  an  inteijection, 
a  verb  or  an  adjectiTe.  Under  each  part 
of  speech  it  has  several  meanings.  Here 
are  a  few  when  it  is  nsed  as  a  nonn  :  First, 
the  jawbone;  second,  an  indrumerd  made  of 
smooth  bonOf  need  in  piercing  unborn  infante; 
third,  broken  lava;  fourth,  white  epote  inpoi; 
fifth,  a  eea  bird;  sixth,  a  emaUfieh;  seventh, 
the  alphabet* 

m. — HOBPHOLOQT. 

Oeneral  Characterietiee. — ^We  now  proceed 
to  develop  the  peculiar  genius  of  the  Poly- 
nesian languages,  and  of  the  Hawaiian  in 
particular.  They  differ  radically  firom  the 
Indo-European  &mily,  which  stands  pre- 
eminent for  the  perfection  of  its  organic 
structure,  in  three  essential  particulars : 

1.  They  are  completely  devoid  of  inflec- 
tions. 

2.  The  vowel  sounds  largely  predomi- 
nate. 

3.  The  construction  has  great  flexibility. 
Most  writers  on  the  subject  fall  into  the 

naural  habit  of  comparing  the  Oceanic  with 
the  European  tongues,  and  analogies  more 
or  less  real  are  indicated.  These  are  often 
stretched  beyond  the  limits  warranted,  per- 
haps with  the  laudable  object  of  easing  the 
student's  path.  The  fiskct  is  the  Oceanic 
fiunily  of  languages  is  a  distinct  and  separate 
creation,  and  must  be  followed  on  entirely 
different  lines  from  those  followed  in  West- 
em  speech.  The  inflections  of  our  highly 
cultivated  tongues  add  symmetry  and  ele- 
gance, but  do  not  necessarily  give  flexibility. 
Even  barbarous  dialects  can  furnish  in  cer- 
tain directions  more  varied  locution  for 
the  conveyance  of  thought ;  for  instance,  in 
the  Hawaiian  language  gender  is  denoted 
in  two  ways.  There  are  five  methods  of 
distinguishing  number.  There  are  ten 
cases.     There  is  almost  endless  variety  in 


the  arrangement  of  words,  depending  on  ti 
order  of  preference. 

The  Singular  and  Plural  DietincHons. — ^TJ 
five  ways  of  indicating  number  are : 

1.  By  changing  the  article,  as  in  mo 
European  languages,  and  saying  ha  ha 
the  house,  or  na  hale^  the  houses. 

2.  By  the  use  of  the  plural  sign  ma 
which  can  be  associated  with  any  nou: 
Thus  they  have  he  mau  Ho,  several  horsei 
or, 

3.  One  may  employ  a  collective  noun  ;  ] 
in 

he  poe  haumana,  ft  ocHnpftny  of  diadples ; 
keiapae  mokUy  these  islands  ; 
hepu^upohakUf  ft  pile  of  stones ; 

Poe  is  applied  to  living  things,  pae  1 
lands  and  islands,  and  pu^u  to  lifeless  ol 
jects.  These  shades  of  meaning,  invariabl 
observed,  impart  a  vividness  to  the  lai 
guage  unknown  to  Western  speech. 

4.  The  plural  may  also  be  indicated  I 
shifting  the  accent;  as,  kandhaj  a  man 
JkdnoJfca,  men.    And,  finally 

5.  The  same  idea  may  be  expressed  t 
using  the  work  ma,  which  means  literally 
company. 

Here  then  are  five  distinct  ways  of  e: 
pressing  an  idea  for  which  only  two  exii 
in  our  own  language. 

Tenee  and  Case. — ^The  distinctions  of  tin 
are  never  so  definite  as  in  other  language 
the  chief  attention  being  centered  on  tl 
accidents  of  place.  The  word  ana  di 
notes  continuance,  and  may  be  past,  pre 
ent,  or  future.  Thus  e  hana  ana  au  ma 
mean,  I  am  working,  I  vhu  working,  or 
will  be  working,  according  to  the  connectioi 

Take  the  relations  of  case.  There  ai 
ten.  The  six  cases  of  Latin  are  well  d< 
fined,  and  four  of  them — ^the  genitive,  sa 
cusative,  vocative,  and  ablative — each  hai; 
two  shades  of  meaning,  for  which  only  od 
means  of  expression  exist  in  English.  Nc 
only  this,  but  one  of  the  subgenitives,  th 
aui  pUij  has  two  significations  for  which  w 
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have  only  one.  This  difference  is  so  dis- 
tinct in  the  Hawaiian's  mind  that  the  dis- 
tinguishing words  are  seldom ,  if  ever,  used 
interchangeably.  In  designating  the  cases, 
recoarse  is  necessarily  had  to  Hawaiian 
terms,  since  no  European  tongue  provides 
sufficient  names.  The  extreme  develop- 
ment of  the  case  relation  is  seen  by  com- 
parison. The  English  has  4  ;  the  Latin,  6 ; 
the  Sanskrit,  8,  and  the  Polynesian,  10. 

The  formation  of  words  is  one  of  the  in- 
teresting phases  of  the  language.  As  in  all 
uncultivated  tongues,  intensity  of  expres- 
sion is  accomplished  by  repetition.  This 
may  be  done  by  doubling  a  letter,  a  syllable, 
or  even  two  syllables,  as 

a  means  to  burn,  aa  to  bum  hotly ; 

ndki  means  to  bind,  nahiki  to  bind  tightly ; 

pfdu  means  wet,  puhtpidu  very  wet. 

A  noted  distinction  before  referred  to  in 
speaking  of  case  is  made  between  active 
and  passive  relations,  as  indicated  by  the 
prepositions  a  and  o.  If  we  refer  to  the 
house  a  man  built,  we  use  a ;  if  he  simply 
lives  in  it,  we  use  o — e.  g, : 

ha  hale  a  Keawe  means  the  honse  that  Eeawe 

built; 
ka  hole  0  Keawe  means  the  house  that  Eeawe 

liyes  in. 

a  is  employed  in  speaking  of  a  man's 
wife;  0  in  speaking  of  his  maid  servant — e.  g.  : 

ha  wahme  a  Keawe  means  Eeawe's  wife  ; 

ha  wahine  o  Keawe  means  Keawe's  maid  servant. 

The  literal  translation  is  the  tooman  of 
Keawey  but  whether  she  bears  the  relation 
of  wife  or  servant  is  indicated  by  the  choice 
of  prepositions.  By  the  mere  change  of 
one  sound  in  the  sentence  a  husband  may 
imply  volumes  of  meaning. 

A  refers  to  an  oven  for  you  to  cook  with ; 
0  to  an  oven  for  you  to  be  cooked  in.  In 
New  Zealand  they  say — 

he  hangi  mau  ;  to  oook  with  ;  but 
hehangimou;  tobeoookedin. 

This  introduction  of  a  particle  to  com- 
pletely change  the  meaning  is  common  in 


some  of  the  Bomance   languages.    Take 
the  example  in  Spanish  : 

Mi  hermano  qaiere  una  oriada  ;  and — 
Mi  hermano  qniere  &  una  oriada. 

The  first  means  that  my  brother  wants  a 
maid  servant;  the  second,  that  he  loves 
one. 

Forma  Similar  to  the  French. — ^A  striking 
similarity  to  the  French  exists  where  the 
noun  is  inserted  between  the  two  parts  of 
the  pronoun — e,  g,: 

ua  moku  net  =  oe  nayire-ei  =  this  ship  ; 
ua  mohd  /a  =  oe  navire-lil  =  that  ship ; 

ua-nei  being  here  a  strong  demonstrative. 
Note  also  the  resemblance  between 

heia  and  kela — ^meaning  this  and  that — and 
eeci  and  eela. 

The  idea  of  everything  would  be  expressed 
in  Kanaka  by  that  thing,  this  thing,  kda 
mea  heia  mea. 

In  this  phrase  we  see  again  the  lack  of 
generalizing  power  of  the  Polynesians. 

The  Hawaiian  is  one  type  of  the  agglu- 
tinated languages.  The  combination  of  the 
article  with  a  proper  name  forms  a  new 
compound,  in  which,  however,  the  original 
signification  of  the  article  is  lost.  The 
names  of  two  of  Hawaii's  famous  queens 
may  be  cited  as  examples. 

Kapiolani  means  the  heavenly  prisoner  ; 
LUiuokalani  is  the  lily  of  heaven. 

IV. — SYNTAX. 

Relative  Pronouns, — When  we  come  to 
compare  the  Polynesian  languages  with  the 
Indo-European  from  the  point  of  view  of 
syntax,  many  interesting  peculiarities  are 
developed.  The  fact  that  all  their  mental 
action  follows  special  lines  involves  a  rad- 
ical modification  of  our  methods  of  expres- 
sion. Some  of  our  constructions  apparently 
necessary  and  certainly  logical  cannot  be 
employed. 

No  relative  pronoun  has  ever  been  found 
in  Hawaiian.  This  does  not  involve  a  lack 
of  logical  clearness.     From  their  mode  of 
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thinking  they  find  little  use  for  relativee; 
bnt  the  meaning  is  jost  as  uneqaivocal  aa 
though  the  sentence  were  constructed  after 
a  Latin  model. 
For  example, 

O  ha'upoe  he  iki  kapoe  naiui  ha  2aa«, 

means  literally, 

My  children  Are  those  for  them  the  timber ; 

or,  freely  translated : 

My  children  are  those  irAo  wiU  cwn  the  timber. 

Absence  of  Verbs. — In  this  last  sentence 
we  see  several  pecaliarities.  In  the  first 
place,  0  is  used  simply  for  euphony.  It 
cannot  be  translated  into  English.  Then 
the  word  poe  has  no  equivalent.  In  the 
next  place,  there  is  no  verb.  Some  of  the 
strongest  and  clearest  affirmations  are  made 
in  Hawaiian  without  any  kind  of  a  verb ; 
there  is  no  verb  in  the  language  to  express 
the  idea  of  existence.  The  structure  of  the 
idiom  does  not  require  it.  Neither  is  there 
any  verb  to  express  having  or  possessing, 
nor  to  express  duty  or  obligation,  nor  to 
affirm  any  quality  as  belonging  to  any  sub- 
stance ;  but  these  ideas  are  necessary  in  the 
communication  of  thought.  How,  then,  do 
the  Hawaiians  express  them  ?  In  various 
ways : 

I.  By  particles  of  affirmation,  as :  he  aka" 
mai  kona,  a  skill  his — t.  e.,  he  has  skill.  A 
construction  similar  to  this  is  found  in  He- 
brew and  other  Semitic  languages. 

II.  By  he,  a  simple  article,  as :  he  pano 
oUy  a  good  not — ^t.  e.,  good  does  not  exist 
therein.     In  other  words,  it  is  unrighteous. 

III.  Affirmation  is  sometimes  expressed 
by  the  pronouns  ta,  eta,  keia,  etc.,  as : 

0  ia  ka  poe  i  heU  fnai  (the  o  is  emphatic). 
(Thoee  were)  the  people  who  came. 

In  fact,  verbs  play  a  very  subordinate  part 
in  the  language  and  are  seldom  employed, 
since  their  place  is  supplied,  as  occasion 
arises,  by  other  parts  of  speech.  Take  the 
sentence  that  appears  on  the  Hawaiian 
coins : 


ua  mau  keeaoka  ama  i  kapono;  meaning 

(is  continued)  the  life  of  the  land  b 
righteousness.  The  affirmation  seems  1 
be  made  in  the  first  word,  na,  although  th 
is  sometimes  a  supernumerary  word,  or  i 
least  an  auxiliary  one. 

Position  of  Nouns. — A.  peculiarity  aboc 
nouns  is  that  they  may  stand  in  almost  an 
part  of  the  sentence  except  at  the  beginnini 
The  whole  method  of  affirmation  is  unique 
It  may  be  done  by  several  parts  of  speect 
Here  is  an  example  where  a  noun  contaii] 
the  idea : 

Ikapoka  lakou  hana ;  meaning 
In  the  night  was  their  work. 

In  the  following  case  there  is  no  verb  i 
the  sentence,  and  the  pronoun  contains  th 
declaration  within  itself : 

(Oia)  ka  mea  %  loaa  i  ka  waiwai  ;  meaning 
(That  Ib)  the  thing  to  obtain  wealth. 

Some  phrases  are  difficult  to  understand 
This  was  once  found  in  good  Hawaiian : 

0  makeu  hoij  o  na  demakule  kane^  a  me  na  ^i 
makule  wakine  ; 

which  literally  means  : 

We,  also,  the  old  men  males  and  the  old  me 
females. 

Just  what  is  implied  therein  has  baffle 
more  than  one  Hawaiian  scholar.  Th 
idea  may  be  akin  to  that  contained  in  th 
Spanish  phrase  Voy  d  dar  un  abrazo  d  m\ 
padres,  where  the  word  padres  is  employe 
when  both  father  and  mother  are  meant 
the  meaning,  of  course,  being  that  he  i 
going  to  embrace  both  of  them. 

French  and  Oerman  Constructions. — In  cer 
tain  constructions  two  negatives  are  neoes 
sary  just  as  they  are  in  French.  Nd 
means  to  lack,  and  ole  means  not ;  yet  the; 
are  both  employed,  and,  taken  together 
have  the  force  of  one  negative  only,  as : 

Nde  na  Kanaka  o  HanohUu  i  ke  kumu  ole. 

This  ole  in  our  idiom  would  be  superflaoui 
but  the  Hawaiian  requires  it.    The  Frend] 
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nepas is  precisely  parallel,  and  the  French 
equivalent  of  the  Hawaiian  phrase  is : 

Le8  ffens  de  Honolulu  li'onl  pas  dUnsUtuieur, 

The  inteijection  of  words  between  two 
parts  of  a  verb  as  in  the  Grerman  is  veiy 
common,  as : 

Na  lawe  malu  ia  he  dcda. 

The  other  form  would  be  with  laweia  as 
one  word ;  and  the  phrase  translated  into 
German,  using  a  separable  verb  to  show  the 
correspondence,  would  be : 

Man  nahm  das  Odd  heimlieh  weg. 

Here  is  a  case  wherQ  the  regular  German 
separable  verb  construction  is  duplicated 
in  Hawaiian. 

Flexibility. — ^The  Polynesians  avoid  inflec- 
tion. But  if  their  language  is  loose  and 
cumbersome  in  this  respect  there  are  cor- 
responding advantages.  Indeed,  from  this 
very  fact  great  flexibility  becomes  a  neces- 
sity, and  any  sentence  may  be  cast  in  a 
variety  of  ways,  depending  on  the  idea 
which  is  to  take  precedence  or  acquire 
emphasis.  Take  the  phrase,  '  I  give  this 
to  you.'  Here  we  have  five  words.  The 
sentence  may  have  as  many  different  ar- 
rangements in  Hawaiian,  according  to  the 
shade  of  meaning  sought.  When  it  is  de- 
sired to  bring  out  the  fact  that  an  object  is 
given  and  not  loaned,  the  words  he  haawi 
take  precedence,  as : 

Ke  kaawi  aku  neiaui  heia  ia  oe. 

When  prominence  is  given  to  the  idea 
that  it  is  I  and  not  some  one  else  who  gives, 
the  form  is : 

Owtu  he  haawi  aku  net  i  keia  ia  oe 

and  80  on  through  the  five  different  arrange- 
ments, each  laying  stress  on  a  different  idea 
and  all  perfect  models  of  pure  Hawaiian 
syntax.  It  cannot  be  denied  that  this  flex- 
ibility gives  to  the  language  a  power  and 
subtlety  unknown  in  the  inflected  tongues. 
We  are  all  familiar  with  that  inimitable 
scene  in  the  Bourgeois  OeniUhommej  of  Mo- 


lidre,  where  a  lover  repeats  in  five  different 
ways:  '^  Fair  Marquise,  your  beautiful  eyes 
make  me  die  of  love.^'  The  actor  succeeds 
in  revealing  an  ardent  passion,  but  his- 
French  is  intolerable.  An  untutored  Kan-- 
aka  from  the  South  seas  would  have  been 
able  to  bring  out  in  his  native  speech  all 
these  shades  of  meaning,  impossible  in  the 
cultured  language  of  France.  But  the 
French  language,  proud  mistress  that  she  is, 
will  not  tolerate  these  liberties  of  construc- 
tion that  the  Polynesian  tongues  not  only 
permit  but  even  court.  The  higher  the 
civilization,  the  more  acate  are  the  forms 
of  thought.  The  more  exacting  the  rules  of 
syntax  become,  the  more  limited  appears 
the  capacity  for  flexibility. 

It  is  a  peculiar  trait  of  the  language  that 
the  same  word  may  be  used  as  a  verb,  noun, 
adjective,  or  adverb.  As  an  example,  let 
us  take  the  common  word  alohay  and  we 
have 

As  a  verb:  ke  aioha  aku  net  au  i  huu 
hoalauna — 

I  love  my  friend. 

As  a  noun:  he  aloJui  kona  i  kona  hodUmnor--' 

he  had  love  for  his  friend. 
As  an  adjective:  he  alii  aloha  no  ia  i  kona 
hoalauna — 

he  is  indeed  a  loving  ohief  to  his  friend. 
As  an  adverb  :  hana  cUoha  ae  la  hela  ia  ia — 

that  person  treated  him  with  friendship  (love). 

Even  the  pronoun  I  can  be  used  as  a  verb. 
A  native,  relating  his  reply  to  the  question 
as  to  who  possessed  a  hat,  said : 

Owau  aku  la  no  hoi  au  owau, 

which  translated  literally  is  : 

I'ied'tohim,  I 
that  18, 

I  said  to  him  I  had. 

But  then  our  language  is  sometimes  given 
similar  license.  A  schoolmaster  once  asked 
for  an  example  of  an  interrogative  pronoun 
used  as  a  verb.    No  one  was  able  to  reply 
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BQCoessfhll;  except  a  mischievoaB  nrahin 
who  hsd  been  thrwhed  for  eajing  vihtU,  and 
hU  answer  was, '  Give  me  that  stick  and 
I'll  vihat  yon.' 

E&A8HU8  Di-BWIN   FbBBTOH. 
(Tohteotditnud.) 


SI  NDSTOyE  DISINTEORA  TION  THBOVOE  THE 
FORMATION  OF  INTERSTITIAL  GYP8VM. 

A  BLOCK  of  CarhoniferoDBsaDdfitonefrom 
New  BrDDBwick,  carved  in  the  form,  and  in 
imitation,  of  the  Old  Liberty  Bell,  was 
Bome  years  ago,  owing  to  the  crowded  con- 
dition of  the  Exhibition  Halls  of  the  Na- 
tional Mnaenm  in  Washington,  removed  to 
a  point  near  the  northwest  entrance,  oot- 
Hide  of  the  building. 


When  placed  in  position  the  stone  was 
fresh,  and  sarface  smooth  throughout. 
Within  the  apace  of  a  couple  of  years  there 
appeared  on  the  northwest  side  a  slight 
roughening  of  the  surface  and  a  whitish 
efflorescence  which  daring  the  two  ensuing 
years  extended  gradually  two-thirds  around 
the  northern  and  soutliern  sides,  but  was 
always   most  marked    on   the  northwest. 


On  examination  the  efflorescence  was  fonn' 
to  be  dae  to  the  formation  of  small  gypeai 
cryatalB,  and  the  roughening  of  the  snrfac 
to  the  falling  away  of  the  siliceous  granolef 
The  process  has  gone  on  until  now  mor 
than  an  eighth  of  an  inch  in  thickness  o 
material  has  been  removed  from  the  poin 
of  surface  first  attacked,  and  the  inscrip 
tion  in  part  obliterated,  as  shown  in  th< 
accompanying  illustration.  It  is  to  b* 
noted  that  the  zone  of  disintegration  1 
limited  wholly  to  that  portion  of  the  be! 
jQBt  above  the  middle,  where  the  surAMse 
stand  nearly  vertical,  while  elsewhere  tb< 
material  is  almost  as  fresh  and  analteret 
as  when  first  exposed. 

An  examination  of  tiie  stone  shows  1 
to  contain  nomerous  small  segregations  o: 
marcasite  which  are  qatte  inconspicooos 
or  show  np  as  small  dark  spots  on  th< 
weathered  surface.  Chips  of  the  freeh  root 
effervesce  slightly  in  dilute  acid,  indicatinf 
the  presence  of  calcite.  The  disintegratiot 
is  doubtless  due,  therefore  to  the  oxidatioi 
of  the  marcasite  through  the  downwarc 
percolation  of  rain  water,  and  the  reactiOE 
of  the  snlphnric  acid  formed  npon  the  caL 
ciam  carbonate.  The  reenltant  calciun: 
sulphate  is  then  brought  to  near  the  surfoc< 
by  capillarity  where  it  crystallizes,  and,  ai 
growth  takes  place  always  from  the  base  oi 
the  crystals  the  sand  grannies  are  graduall} 
forced  off  in  the  manner  so  often  exempli- 
fied in  the  lifting  of  soil  through  the  forma- 
tion of  hoar  frost.  The  writer  has  described 
(Proc.  U.  8.  Nat.  Mos.,  Vol.  XVU.,  1894, 
p.  SO)  the  splitting  of  blocks  of  limestone 
through  similar  gypsum  growths,  as  noted 
in  the  dry  portions  of  "Wyandotte  and 
Mammoth  Oaves,  bat  has  never  seen  the 
phenomenon  so  well  illostrated  in  sandstone 
as  here.  Id  as  much  as  it  offers  an  expla- 
nation for  the  disint^ration  of  sandBtone  of 
this  type  where  exposed  in  the  walls  of 
buildings,  the  case  is  worthy  of  mention. 

The  gypsum  efflorescences,  it  should  be 
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noted,  have  the  plamose  and  curved  forms 

OGcnrring  in  the  rosettes  of   the  caverns 

mentioned. 

Geobge  p.  Mbbbill. 


THE  NATURE  OF  THE  SMILE  AND  LAUGH. 

A  DSFiiaTiON  of  the  smile  and  laagh  is 
not  needed  by  any  one,  for  to  every  human 
being  it  is  a  self-evident  birth-right,  an 
axiomatic  &A^t  Nor  in  general  does  this 
phenomenon  (we  shall  consider  in  this  essay 
the  smile  as  only  a  lesser  degree  of  the 
laugh)  need  description,  and  for  the  same 
reason.  But  the  nature  of  the  smile  and 
laugh  psychophysiologically  does  need  ex- 
planation, why  it  is  as  it  is  and  not  other- 
wise. We  shall  try  then  here  to  look  a 
little  at  the  biological  character  of  this  in- 
cident of  our  common  experience. 

Herbert  Spencer  in  his  famous  essay  on 
'  The  Physiology  of  Laughter'  (1860),  sug- 
gests as  tiie  occasions  of  the  laugh,  these  : 
The  ludicrous,  joy,  sardonic  stimuli,  hys- 
terical states,  mental  distress,  tickling, 
cold,  and  some  acute  pains.  It  seems, 
however,  that  pure  or  typical  smiling  and 
laughter  comes  from  what  is  best  termed 
joy,  alone.  It  is  only  by  inaccuracy  of  ob- 
servation and  a  deficient  consideration  of 
certain  facts  that  that  smile-like  expression 
of  the  face  occasioned  by '  sardonic  stimuli,' 
mental  distress,  and  acute  pains  is  termed 
a  smile,  for  while  it  is  obvious,  indeed, 
that  the  facial '  expression'  of  this  tone  of 
feeling  is  somewhat  like  that  of  unalloyed 
pleasantness,  yet  there  are  differences. 
These  differences  are  chiefly  in  the  mouth 
in  the  way  of  a  greater  uncovering  of  the 
upper  teeth,  with  a  different  look  about  the 
eyes,  the  total  appearance  being  harsher,  in 
a  way  hard  to  particularize  but  very  easy 
to  feel.  The  so-called  laughter  of  really 
painful  states,  at  best  only  rarely  observed, 
seems  to  depend  on  the  well-established 
affective  principle  that  the  extremes  of 
contraries  tend  to   produce  like   effects. 


probably  through  the  occurrence  of  wide 
radiation  in  the  cortex,  as  would  be  ex- 
pected when  the  stimulus  is  on  the  verge 
of  abnormality  of  strength.  Again,  it  must 
be  remembered  that  so  perfect  and  sensi- 
tive is  the  neuromuscular  mechanism  in 
question  that  even  in  an  experience  which 
is  chiefly  unpleasant  or  painful,  even  a 
momentary  idea  of  any  sort,  or  a  brief  ces- 
sation of  the  pain  (in  itself  a  pleasantness), 
would  serve  as  the  occasion  of  a  true  smile 
and  so  complicate  the  expression,  giving  it 
more  the  look  of  a  properly  occasioned 
smile.  Tickling,  on  the  other  hand,  is  es- 
sentially pleasant  if  not  too  long  continued ; 
and  it  is  characteristic  of  hysteria  in  a 
marked  degree  that  it  simulates  arbitrarily 
every  known  emotion  to  perfection,  or  rather 
is  in  itself  a  versatile  emotional  state.  It 
seems  proper  then  to  consider  the  laugh  and 
smile  as  concomitant  properly  only  to  pleas- 
antness or  to  pleasure,  whether  this  affec- 
tive tone  be  derived  from  purely  conceptual 
relations,  as  in  humor,  or  from  stimulation 
of  whatever  bodily  organs  are  in  their  action 
concomitant  to  pleasure. 

One  may  observe  even  within  the  flrst 
week  of  the  post-natal  life  of  the  infant  that 
the  eyes  and  especially  the  mouth  display 
at  times  an  incipient  smile,  the  purely  re- 
flex or  mechanical  accompaniment  of  a  true 
sensational  pleasantness,  arising  usually 
from  the  normal  functioning  of  the  digestive 
process.  A  very  few  weeks  later  (two,  as 
I  have  observed  in  one  infant),  the  con- 
sciousness has  become  so  far  familiar,  so  to 
say,  with  its  organism,  as  to  bring  out 
nearly  if  not  quite  in  all  its  adult  details 
the  action  of  the  inborn  intricate  mechanism 
of  nerve  and  muscle.  The  '  hearty  laugh ' 
does  not  seem  to  occur  until  a  somewhat 
later  period,  aloud  and  briefly  perhaps  by 
the  end  of  the  eighth  week,  but  as  a  general 
bodily  process  not  before  two  or  three  years 
of  life  have  passed ;  this  is  not,  probably, 
because  of  any  incompleteness  in  the  ap- 
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paratus  of  laughing,  bat  because  hamor, 
which  is  the  commonest  occasion  of  this 
extreme  manifestation,  is  not  appreciated 
earlier.  It  seems  probable  that  the  shock 
prodaced  by  the  sodden  understanding  of 
the  '  point '  of  a  joke  has  much  to  do  with 
the  intensity  of  the  reaction  in  this  case. 

The  practical  perfection  of  the  smile  and 
laugh  (as  of  the  expression  of  grief  and  pain) 
at  this  very  early  period  of  life  is  a  ^t  in 
itself  worthy  of  note,  and  serves  to  empha- 
size both  the  universality  of  laughter  in 
man  and  its  deep-founding  in  the  organism. 
When  a  few  weeks  old,  or  when  even  a  few 
months  old  commonly,  the  average  infemt 
has  not  voluntary  control  enough  over  even 
its  most  mobile  members,  the  finger  and 
thumb,  as  to  extend  the  latter  into  its 
mouth,  even  when  the  child  searches  his 
hand  with  his  mouth  with  great  eagerness 
for  some  much  desired  projection,  and  that 
even  when  it  has  been  so  extended  for  him 
repeatedly.  The  contrast  of  such  helpless- 
ness with  the  innate  i>erfection  of  the  smile, 
involving  the  simultaneous  action  of  a  dozen 
or  more  muscles  on  each  side  of  the  &ce,  is 
a  striking  illustration  of  innate  reflex  func- 
tion, and  little  less  remarkable  than  the 
mechanical  actions  of  sucking  and  digestion 
themselves.  It  seems  indeed  proper  to 
suppose  that  the  nervous  mechanism  for 
the  '  control '  of  so  complex  a  set  of  move- 
ments should  be  related  to  the  deepest  and 
most  basal  opposition  in  which  the  muscles 
are  concerned,  namely  the  functions  of  ex- 
tension and  of  flexion,  of  increasing  and  of 
decreasing  respectively  the  general  super- 
ficies of  the  body.  Imitation  has  clearly 
little  or  nothing  to  do  with  the  original 
process  of  the  smile,  for  many  weeks  after 
the  child  can  smile  to  perfection,  he  is 
totally  unable  to  imitate  even  the  bending 
of  a  finger  although  the  simple  act  be  per- 
formed a  hundred  times  before  his  eyes. 
It  must  surely  be  judged  that  the  smile  is 
wholly  instinctive  and  in  a  sense  reflex,  a 


psychophysical  characteristic  of  at  least  the 
human  young  by  the  inherited  law  and 
structure  of  its  being. 

The  biologic  purpose  and  value  of  the 
smile  and  laugh  are  not  far  to  seek,  not 
much  further  indeed  than  are  those  of  the 
expression  of  grief  and  pain  as  the  appeals 
of  the  crying  needs  of  the  child  to  his 
mother :  both  of  these  are  obviously  biolog- 
ically protective  and  preservative.  A  glance 
at  the  usefulness  of  the  smile  will  show 
what  in  part  has  made  it  so  invariably  an 
aapect  of  the  psychophysical  life  of  man, 
and,   doubtless   by  imitation,  perhaps  of 
some  of  the  highest  brutes.    In  the  infont 
the  smile  very  early  becomes  the  index  of 
the   parental    attitude  toward   him,   and 
hence,  because  of  its  great  biologic  interest 
for  his  personality,  he  is  apt  instinctively 
to  become  at  a  surprisingly  early  period 
fkirly  learned  in  the  physic^nomy  of  the 
smiling,  as  of  the  frowning,  fiEK^e.    Again, 
when  the  time  has  come  in  the  course  of 
nature  that   the  young  man  acquires  a 
highly  specialized  interest  in  one  of  the 
opposite  sex,  the  smile  becomes  to  a  quite 
characteristic  degree  the  object  both  of  ad- 
miration and  of  further  study.    Later  on, 
in  business  life,  the  smile,  as  exponent  of 
the  emotional  attitude  of  those  with  whom 
the  struggle  for  existence  puts  the  man  into 
some  sort  or  other  of  competition,  becomes 
even  commercially  important,  and  when  an 
individual  has  proflted  so  well  by  his  long 
subconscious  study  of  smile  physic^omy 
that  he  can  in  general  distinguish  the  nat- 
ural or  true  smile  from  that  of  him  who 
can  smile  and  smile  and  be  a  villain  still, 
his  education  in  this  direction  may  be  called 
complete.  It  is  because  the  smile  is  normally 
the  indication  of  a  pleased  friendliness  that 
it  plays  so  important  a  part  in  the  serious 
affairs  of  social  intercourse,  as  useful  as  such 
to  the  schemer  and  the  rogue  as  to  the  one 
enjoying  properly  the  pleasurable  society  of 
his  friends. 
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In  his  classic  treatise  on  emotional  ex- 
pression Darwin  gives  the  results  of  his 
numerous  inquiries  of  persons  in  all  parts 
of  the  earth  as  to  laughter  among  savage 
races,  and  these  were  invariably  to  the 
^ect  that  the.phenomena  is  identical  among 
them  all :  the  seemingly  wretched  dweller 
in  Terra  del  Fuego  or  the  pigmy  in  the  dark 
forest  of  the  heart  of  Africa  smiles  pre- 
cisely as  does  the  newly  made  peer  of  Britain 
when  he  is  alone,  and  for  a  precisely  similar 
reason — ^because  he  is  at  that  moment  un- 
nsually  happy.  The  cannibal  may  laugh  at 
the  contortions  of  his  victim  roasting  in  the 
fire  before  him,  and  the  pampered  in&mt  in 
his  nurse's  arms  may  be  wreathed  in  smiles 
at  the  prospect  of  another  sugared  '  cookie,' 
but  the  process  in  the  two  cases  is  not  dif- 
ferent and  the  physiologic  cause  is  the 
same — pleasure,  or  the  prospeqt  of  pleasure 
in  itself  pleasant.  Dogs  and  monkeys  are 
not  infrequently  seen  to  smile,  and  there 
itre  many  who  consider  certain  joyous  mani- 
festations in  other  animals  as  properly 
laughter.  The  nearly  continuous  state  of 
smiling  or  laughter  often  seen  in  the  case  of 
imbeciles  may  obviously  be  taken  as  the 
reflex  organic  co-ordinate  of  that  constant 
tone  of  pleasantness  which  these  persons 
doubtless  usually  experience.  The  limita- 
tion of  intelligence  in  these  subjects  makes 
it  impossible  for  them  to  realize  the  serious 
burdens  of  life,  while  the  somatic  process, 
to  an  awareness  of  which  their  conscious- 
ness  is  often  reduced,  certainly  gives  as  its 
psychic  tone  a  complex  sense  of  pleasant- 
ness or  even  of  pleasure.  It  is  on  this  ac- 
count that  in  very  young  children,  savages, 
and  imbeciles  the  smile  is  to  be  observed  at 
its  purest,  physiologically  speaking. 

Aside  from  innumerable  references  and 
descriptions,  throughout  general  literature, 
of  the  phenomena  we  are  discussing,  the 
technical  treatises  on  their  physiology  have 
been  relatively  numerous  in  all  ages,  al- 
though many  of  the  books  which  pretend  to 


explain  laughter  are  really  treatises  on  wit 
or  on  humor  or  on  both,  and  contain  little 
or  nothing  physiological,  while  the  riddle 
why  humor  causes  laughter  and  what  the 
former  is  withal,  is  still  as  far  as  ever,  ai>- 
parently,  from  its  interesting  solution.  It 
is  sufficient  for  us  that  we  ignore  wit  and 
humor,  and  b^gin  with  the  pleasantness 
which  these,  together  with  innumerable 
other  causes,  produce  in  the  soul.  With 
this  we  may  start  with  entire  confidence, 
for,  save  perhaps  in  rare  abnormal  cases,  the 
smile  and  laugh  are  everywhere  the  natural 
'  expression,'  or,  better,  correlates,  of  pleas- 
antness or  joy  in  the  individual.  What, 
then,  are  the  bodily  accompaniments  of 
general  pleasantness  in  the  human  animal  ? 
The  more  conspicuous  of  the  reactions  may 
be  suggested  as  follows,  which  later  on  we 
shall  endeavor  to  explain  and  to  account  for. 
There  occur  in  laughter  and  more  or  less 
in  smiling,  clonic  spasms  of  the  diaphragm 
in  number  ordinarily  about  eighteen  per- 
haps, and  contraction  of  most  of  the  muscles 
of  the  face.  The  upper  side  of  the  mouth 
and  its  corners  are  drawn  upward.  The 
upper  eyelid  is  elevated,  as  are  also,  to  some 
extent,  the  brows,  the  skin  over  the  gla- 
bella, and  the  upper  lip,  while  the  skin  at 
the  outer  canthi  of  the  eyes  is  character- 
istically puckered.  The  nostrils  are  mod- 
erately dilated  and  drawn  upward,  the 
tongue  slightly  extended,  and  the  cheeks 
distended  and  drawn  somewhat  upward  ; 
in  persons  with  the  pinnal  muscles  largely 
developed,  the  pinnae  tend  to  incline  for- 
wards. The  lower  jaw  vibrates  or  is  some- 
what withdrawn  (doubtless  to  afford  all 
possible  air  to  the  distending  lungs),  and 
the  head,  in  extreme  laughter,  is  thrown 
backward ;  the  trunk  is  straightened  even 
to  the  beginning  of  bending  backward,  until 
(and  this  usually  happens  soon),  fatigue- 
pain  in  the  diaphragm  and  accessory  ab- 
dominal muscles  causes  a  marked  proper 
flexion  of  the  trunk  for  its  relief.    The 
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whole  arterial  yaBcnlar  system  is  dilated, 
with  consequent  blnshing  from  the  effect  on 
the  dermal  capillaries  of  the  face  and  neck, 
and  at  times  of  the  scalp  and  hands.  From 
this  same  cause  in  the  main  the  eyes  often 
slightly  bulge  forwards  and  the  lachrymal 
gland  becomes  active,  ordinarily  to  a  degree 
only  to  cause  a  '  brightening'  of  the  eyes, 
but  often  to  such  an  extent  that  the  tears 
overflow  entirely  their  proper  channels. 
The  whole  glandular  system  of  the  body 
seems  to  be  likewise  regularly  stimulated 
(pleasantness  being  sthenic  to  the  organ- 
ism), causing  the  secretions,  gastric,  saliv- 
ary, sudoral,  mammary,  genital,  to  be  aug- 
mented, with  a  consequent  rise  of  body- 
temperature  and  a  general  expansion  of 
cellular  activity.  Volubility  is  almost  regu- 
larly increased,  and  is  indeed  one  of  the 
most  sensitive  and  constant  of  the  psy- 
chophysical signs  of  moderate  delight,  al- 
though often  quite  inhibited  in  the  excessive 
degrees  of  joy. 

In  the  true  scientific  spirit,  without 
thought  doubtless  of  desecrating  the  fame  of 
'  the  human  face  divine,'  the  most  beautifhl 
of  things,  Angelo  Mosso  calls  the  fitce  '  a 
muscular  funnel  at  the  end  of  the  alimen- 
tary canal,'  and  in  an  interesting  way  he 
accounts  for  the  complexity  of  its  muscular 
portions  by  the  obvious  needs  of  seizing, 
masticating,  seeing,  etc.  Moreover  he 
points  out  four  reasons  why  the  facial 
muscles  are  so  mobile,  and  these  are  as 
follows  :  first,  because  of  their  small  size ; 
secondly,  because  of  their  continual  usage ; 
thirdly,  because  of  the  close  connection 
of  their  motor  nerve,  the  Seventh  or  Facial, 
with  the  deep-lying  cerebral  centers ;  and 
lastly,  because,  as  he  thinks,  there  is  no 
mechanical  opposition  between  them.  Ac- 
cepting the  first  three  of  these  as  un- 
doubtedly valid,  with  the  last  it  seems  from 
considerations  soon  to  be  suggested  neces- 
sary to  disagree,  because  it  is  probably 
erroneous.     It  is  going  back  even  to  Aris- 


totle to  maintain  that  function  is  more 
fundamental  than  structure,  and  a  reminder 
of  the  affective  opposition  which  obtains 
in  the  face  in  the  conditions  on  the  one 
hand  of  joy  and  on  the  other  of  grief  is  all 
that  is  required.  In  the  one  case  the 
features  may  be  considered  as  drawn  upward 
and  in  the  other  as  drawn  down.  But  in 
structure  as  well  as  in  affective  functioning, 
the  opposition  between  these  small  and 
numerous  bundles  of  muscular  fibres  may 
be  clearly  demonstrated  if  only  the  research 
be  conducted  at  the  proper  period  of  de- 
velopment, the  foetal,  and  if  only  the  neural 
paths  and  centers  by  which  these  muscles 
are  directed  be  considered  as  part  of  their 
mechanism,  as  is  philosophically  necessary. 
From  no  point  of  view  other  than  this  is 
there  structural  opposition  between  any  of 
the  muscles,  for  histologically  all,  through- 
out the  body,  are  similar  (save  as  regard 
differences  which  are  here  beside  the  point) . 
It  is  in  fine  a  portion  of  our  present  thesis 
that  the  muscles  of  the  &oe  are  extensor  or 
fiexor  as  are  the  other  muscles,  for  the  most 
part,  of  the  body — an  opposition  at  once 
functional  and  morphologic. 

Now  continuing  to  confine  ourselves 
mainly  to  the  facial  manifestations  of  the 
bodily  side  of  laughter  (for  it  is  here  that 
the  greatest  general  interest  lies),  let  us  see 
what  are  the  broad  general  principles  or 
biologic  tendencies  which  underlie  and 
make  the  smile  and  laugh  what  in  fact  it  is. 

In  a  monograph  named  ^The  Emotion 
of  Joy'  (Macmillans,  April,  1899),  the 
writer  summarized  the  results  from  nearly 
three  years  of  research  in  the  psychological 
laboratories  of  Harvard  and  Columbia  Uni- 
versities into  the  bodily  processes  which  re- 
spectively correspond  to  pleasant  and  to 
unpleasant  periods  of  consciousness.  Some 
thousands  of  experiments  made  during  that 
time  on  normal  subjects  (mostly  students 
and  professors  of  philosophy),  demonstrated 
among  other  things  that  even  in  animals 
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BO  far  from  biological  Daiyet6  as  these, 
there  exists  a  psychophysical  principle 
which  can  be  concisely  stated  as  follows : 
In  general^  states  of  pleasant  consciousness  are 
correlated  in  the  body  by  contraction  of  mus- 
cles classed  as  extensor^  and,  conversely ,  states 
of  unpleasantness  with  contraction  of  flexor 
muscles.  This  is  an  ancient  and  more  or 
less  popular  hypothesis,  bat  usually  in  a 
form  where  bodily  expansion  and  contrac- 
tion are  suggested  rather  than  muscular 
extension  and  flexion  respectively,  a  ten- 
dency indeed  which  is  to  be  observed  in 
very  many  animals  from  the  amoeba,  the 
type,  upward  in  morphologic  complexity. 
This  expansion-flexion  tendency,  so  to  ci^ 
it  for  convenience,  being  then  an  inherent 
opposition  in  the  neuro-muscular  structure 
of  animal  organism  in  general,  its  relations 
to  the  hitherto  mysterious  phenomena  of 
the  smile  are  of  a  certain  general  interest. 
Now  it  appears,  in  short,  that  the  smile  and 
laugh  are  in  fact  fully  explained  by  this  general 
biologic  principle,  as  will  become  clear  from 
the  following  considerations : 

Even  as  the  aflisctive  principles  are  mani- 
fested as  early  as  animal  life  itself,  so  must 
one  search  very  early  in  the  morphologic 
changes  of  the  individual,  very  likely  indeed 
in  the  early  stages  of  the  embryo,  for  the 
forms  which  normally  determine  adult  affec- 
tive structure  and  function.  Function  is 
properly  mone  primary  than  form,  and  one 
generation  determines  by  its  habits  to  some 
extent  invariably  the  structure  of  the  next ; 
we  should  look,  then,  to  the  early  embryo 
for  the  direct  correlation  of  the  functions 
which  are  to  obtain  in  the  adult  life.  At 
any  rate,  in  the  foetus  we  find  conditions, 
more  plainly  marked  than  in  later  states, 
which  make  adult  functional  relations  clear. 
Although  the  '  primitive  streak '  is  at  first 
necessarily  straight,  folding  begins  very 
early,  and  at  the  end  of  the  first  month,  in 
the  human  foetus,  the  embryo  is  bent  upon 
itself  to  a  very  marked  degree.    The  curve 


which  forms  in  the  region  afterwards  the 
lower  cervical  is  for  our  purpose  the  most 
significant,  although  the  growth  forward  of 
the  anterior  lobes  helps  in  the  case  of  man 
to  make  this  antero-posterior  bending  more 
marked  and  physiologically  more  signifi- 
cant. This  curvature  remains  quite  patent 
in  the  adult  in  all  the  canals  which  extend 
from  before  backwards  in  the  head :  First, 
in  the  ventricles  of  the  brain  from  the  third 
to  the 'sixth 'down  the  spinal  cord.  Second, 
from  the  nostrils  upward  and  backward  and 
then  downward  into  the  trachea.  Third, 
from  the  mouth  similarly  upward  and  back- 
ward and  downward  into  the  oesophagus. 
All  these  in  a  proper  philosophic  sense  out- 
line even  in  the  adult  forms  the  curve 
which,  a^t  the  period  of  individual  develop- 
ment when  the  functions  of  the  muscular 
system  were  being  firmly  established  in  the 
formative  plan  of  the  organism,  is  even  more 
plainly  apparent.  In  the  strongly  progna- 
thous type  of  structure  these  conditions  are 
all  emphasized,  as  they  are  in  animals  with 
long  probosces  which  these  muscles  in  part 
serve  to  extend.  It  is  at  this  very  early 
formative  period  that  the  neuro-muscular 
system  is  beginning  to  take  on  its  basal 
opposition  of  flexion  and  extension,  the 
large  muscle  of  the  scalp,  the  Occipito 
frontalis,  being  the  strikingly  complete  type 
of  this  far-reaching  functional  division,  for 
the  frontal  half  draws  directly  backward  in 
a  way  to  tend  to  extend  the  face  and  the 
head. 

On  this  same  dual  principle  do  all  the 
facial  muscles  act,  as  may  be  seen  from  a 
brief  technical  rehearsal  of  the  most  im- 
portant of  them  and  their  functions.  The 
Risorius,  the  laughing  muscle,'  draws 
upward  and  backward  the  comers  of  the 
mouth ;  the  Zygomatici  have  a  similar  action 
on  the  lower  jaw ;  the  Levator  labii  supe- 
rioris,  as  its  name  perhaps  sufficiently  im- 
plies, lifts  the  upper  lip,  as  does  the  Levator 
labii  superioris  et  alseque  nasi,  and  in  addi- 
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tion  the  outer  and  lower  walls  of  the  nos- 
trils ;  the  Levator  menti  lifts  the  soft  parts 
of  the  chin ;  the  upper  portion  of  the  Orbi- 
cularis palpebrarum  raises  the  skin  about 
the  eyes,  and  the  Pyramidalis  that  over  the 
root  of  the  nose ;  the  DUatoree  nasi  lift  and 
expand  the  lower  portions  of  the  nose ;  the 
Bectus  oculi  superior  rotates  upward  the 
ball  of  the  eye ;  and  the  Corrugator  super- 
cillii  raises  the  inner  ends  of  the  eyebrows 
until  the  latter  are  straight.  Thus  all 
these,  physiologically  speaking,  tend  when 
they  contract  to  straighten  the  curve  which, 
morphologically,  extends  from  the  upper 
portion  of  the  vertebral  column  upwards, 
forwards,  and  then  somewhat  downwards 
to  the  chin,  and  hence  by  this  fisict  they  tend 
to  complete  what  is  biologically  the  exten- 
sion of  the  body. 

It  is  thus  seen  that  those  muscles  of  the 
face  which  take  part  in  or  actually  produce 
the  facial  portion  of  the  '  expression '  of  joy- 
ful emotion,  those  in  other  words  which  by 
their  movement  constitute  the  smile  and 
laugh,  are  extensor  in  the  same  sense  as 
are  those  of  the  hand,  neck,  forearm, leg, and 
trunk,  whose  contraction  has  been  previ- 
ously demonstrated  (see  research  referred  to 
above)  to  be  correlate  with  the  pleasantness 
of  the  individual's  experience  at  the  time, 
although  it  is  evident  that  the  general  form 
of  the  face  and  its  complex  functions  make 
this  myologic  division  of  function  less  ob- 
vious than  in  case  of  the  muscles  of  the  rest 
of  the  body.  The  smile  is  then  nothing  ex- 
ceptional, and  is  no  more  mysterious  than  is 
this  general  duality  of  action  which  obtains 
in  every  portion,  apparently,  of  the  muscu- 
lar and  neural  mechanism. 

Study  of  unpleasant  affective  states  nega- 
tively corroborates,  as  we  have  already  sug- 
gested, this  explanation  of  the  nature  of  the 
smile  and  facial  laugh  by  exhibiting  quite 
the  opposite  muscular  reactions,  as  the  term 
Hong  face'  so  well  implies  in  common 
speech.     In  disagreeable  periods  of  experi- 


ence the  head,  furthermore,  is  apt  to  1 
bowed,  the  eyes  downcast,  the  eyelids  lo' 
ered,  and  the  comers  of  the  mouth  and  tl 
skin  of  the  forehead  drawn  down.  Tl 
opposition  was  the  basis  doubtless  of  tl 
'  principle  of  antithesis '  announced  by  Da 
win  the  second  of  his  principles  of  e 
pression,  and  which  has  met  with  so  gre 
resistance  from  many  modem  physio 
nomists  ;  it  now  appears  in  a  new  aj 
a  much  stronger  light  as  indeed  a  deep-lyii 
tendency  in  living  organisms. 

George  Y.  N.  Deabbobn. 
Habvabd  Ukivebsity. 


REPORT  ON  THE  WORK  OF   THE  MORBIl 
GEOLOGICAL  EXPEDITIONS  OF  THE 
UNIVERSITY  OF  NEBRASKA* 

Through  the  generosity  of  the  Ko 
Charles  H.  Morrill,  of  Lincoln,  the  exped 
tions  sent  out  from  the  University  of  N 
braska,  known  as  the  Morrill  Oeologic 
Expeditions,  have  become  a  permanent  o 
ganization  of  the  University.  Therefore, 
is  but  a  fitting  mark  of  respect  that  reports 
these  expeditions  be  given  to  the  Nebrasl 
Academy  of  Science  from  time  to  time 
order  that  they  may  become  matters 
record.  Introductory  to  this  work,  a  pi 
vate  geological  excursion  was  undertake 
in  June  of  1891,  by  Mr.  Erwin  Hinckh 
Barbour  in  the  interest  of  the  University 
Nebraska.  At  this  time  the  Dsemonel 
beds  of  our  State  were  discovered  and  e: 
plored,  and  the  Bad  Lands  of  Nebraska  ai 
regions  in  South  Dakota  were  visited,  tl 
result  being  that  a  very  considerable  colle 
tion  was  made  and  several  new  genera  ar 
species  found.  In  May  of  1892  a  secoi 
trip  (likewise  at  private  expense)  was  mac 
to  the  Sioux  county  Bad  Lands  and  to  tli 
Dsemonelix  beds.  Again  a  large  amoui 
of  material  was  secured  and  added  to  tb 
collections  of  the  State  Museum.    At  thj 

*  Paper    read  before  the    Nebraska  Academy  \ 
Boienoe. 
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junctare  the  Hon.  Charles  H.  Morrill,  of 
Lincoln,  came  forward  with  liberal  contri- 
butions for  the  prosecution  and  continuance 
of  the  work.  Then  followed  daring  June, 
July  and  August  of  the  same  year  the  first  of 
what  has  become  the  annual  Morrill  Oeo- 
logical  Expeditions. 

A  well  equipped  party  of  six  (exclusive 
of  guide)  namely :  T.  H.  Marsland,  F.  C. 
Kenyon,  A.  C.  Morrill,  H.  H.  Everett,  J. 
H.  Haines  and  Erwin  H.  Barbour  in  charge, 
visited  the  Bad  Lands  of  the  State,  and  es- 
pecially the  DsBmonelix  beds,  continuing 
thence  into  South  Dakota  and  to  the  Dino- 
saur beds  of  Wyoming. 

In  1893  a  similar  sum  given  by  Mr.  Mor- 
rill made  possible  the  second  annual  Mor- 
rill Geological  Expedition  which  visited 
and  collected  in  the  Shinooeros  beds  of 
Kansas,  the  Hat  Greek  Bad  Lands  and  the 
fossil  Corkscrew  beds  in  the  Loup  Fork 
Tertiary  of  Sioux  county.  The  party  con- 
sisted of  T.  H.  Marsland,  H.  H.  Everett, 
with  Erwin  H.  Barbour  in  charge.  Later 
the  director  of  the  expedition  extended  the 
work  of  collecting  to  the  Middle  and  New 
England  States. 

The  third  annual  Morrill  Geological  Ex- 
pedition, 1894,  consisting  of  TJ.  G.  Cornell, 
H.  H.  Everett,  A.  C.  Morrill,  E.  L.  Mor- 
rill, J.  P.  IU)we,  Samuel  McCormick,  guide, 
Erwin  H.  Barbour,  as  director,  drove  Ifrom 
Hot  Springs  to  the  Big  Bad  Lands  of  South 
Dakota  where  some  six  or  eight  weeks  were 
spent,  thence  to  the  Black  Hills  and  beyond 
into  Wyoming  and  Montana.  The  result 
of  the  expedition  being  that  an  unusually 
large  amount  of  material  of  great  variety 
including  fossils,  minerals,  rocks,  etc.,  was 
secured. 

In  1896  the  fourth  annual  Morrill  Geo- 
logical Expedition  consisting  of  U.  G.  Cor- 
nell, H.  H.  Everett,  F.  G.  Hall,  G.  H. 
Hall,  E.  F.  King,  J.  P.  Eowe,  G.  K.  Wie- 
land,  T.  H.  Marsland,  Francis  Boush, 
guide,  Erwin  H.  Barbour  in  charge,  con- 


tinued work  from  the  DsBmonelix  beds  and 
the  Little  Bad  Lands  of  Nebraska  to  the 
Big  Bad  Lands  of  South  Dakota  thence  to 
the  Black  Hills  and  beyond.  This  was  the 
largest  and  best  equipped  party  sent  out 
as  yet. 

In  1896  the  fifth  annual  Morrill  Geolog- 
ical Expedition  extended  its  work  to  east- 
em  fields,  spending  some  time  in  the  Car- 
boniferous of  Nebraska,  a  week  in  the 
Devonian  of  New  Tork,  and  a  couple  of 
weeks  in  the  Silurian  of  Ohio  and  Indiana. 

In  the  summer  of  1897  the  sixth  annual 
Morrill  Geological  Expedition  consisting  of 
B.  G.  Almy,  U.  G.  Cornell,  O.  A.  Eeitz, 
Francis  Boush,  guide,  Carrie  A.  Barbour,  E. 
H.  Barbour  in  charge,  again  visited  and 
collected  in  the  Big  Bad  Lands  of  South 
Dakota,  the  Black  Hills  region,  the  Little 
Bad  Lands,  the  Dsemonelix  bed  of  Ne- 
braska and  beyond  into  Wyoming. 

In  1898,  the  seventh  expedition  was  in- 
fluenced by  the  Trans-Mississippi  Exposi- 
tion in  Omaha,  and  the  museum  force  and 
assistants  in  the  geological  department  be- 
came interested  in  the  preparation  of  ex- 
hibits illustrating  our  natural  resources. 
The  quarries  of  the  State,  more  particularly 
those  of  southeastern  Nebraska,  were  visited 
and  important  economic  sets  of  building 
stones,  clays,  soils,  etc.,  were  added  to  the 
Morrill  collections. 

The  eighth  expedition,  1899,  was  divided 
into  five  distinct  parties,  two  of  which  were 
provided  with  teams  and  camp  accoutre- 
ments, the  other  parties  going  by  rail  from 
place  to  place.  A  party  of  two  followed  the 
Dakota  cretaceous  from  Oklahoma  to  South 
Dakota.  Another  drove  through  the  quarry 
regions  in  southeastern  Nebraska.  A  third 
party,  a  graduate  student  in  the  department 
oC  geology,  spent  the  summer  collecting 
Bryozoa  in  the  Carboniferous. 

The  writer  with  assistants,  spent  some 
weeks  collecting  invertebrate  fossils  in  the 
carboniferous  exposures,  while  the  director, 
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with  an  aBBiBtant,  visited  fields  in  Wyom- 
ing, Montana,  Dakota,  and  Nebraska. 
Over  two  handred  boxes  of  excellent  ma- 
terial were  added  to  the  collections  of  the 
State  Mosenm. 

A  geological  expedition  for  1900  is  already 
assured  by  a  recent  gilt,  to  that  end,  made 
by  Mr.  Morrill  to  the  Board  of  Regents  of 
the  TTniyersity  of  Nebraska. 

In  each  instance  theBurlington&Missonri 
Biirer Railroad  famished  free  transportation 
for  the  party  and  '  outfit '  as  well  as  for  all 
material  collected.  Bo  with  free  transpor- 
tation, and  the  gratnitoas  service  of  stu- 
dents of  the  University  of  Nebraska  and 
with  all  expenses  defrayed  by  the  Hon. 
Charles  H.  Morrill,  a  maximum  amount  of 
material  at  a  minimum  cost  was  massed 
together.  Sets  of  duplicate  specimens  have 
Bince  been  donated  to  40  accredited  high 
schools,  academies,  and  colleges  in  the  State, 
and  exchanges  have  been  made  with  the 
following  universities  :  Ohio,  Utah,  Kan- 
sas, Minnesota,  Columbia,  Case  School  of 
Applied  Science  and  to  the  Field  Col- 
umbian Museum,  and  the  National  Mu- 
seum. These  collections  seem  to  have  un- 
usual exchange  value,  the  demand  for  them 
even  exceeding  the  supply.  The  usefulness 
then  of  Mr.  Morrill's  work  has  extended 
beyond  the  limits  of  the  State,  and  while 
contributing  to  the  cabinets  of  others,  his 
own  collections  have  been  so  enriched  as  to 
fill  most  of  the  cases  on  the  main  floor  of  the 
State  Museum  and  some  of  the  cases  on  the 
second  floor. 

Cabbie  Adeline  Babboitb. 
The  UNiVEBSirr  of  Nebbaska. 


SCIENTIFIC  BOOKS. 
The  Cyclopedia  of  American  Horticulture.  By  L. 
H.  Bailet  and  Wilhelm  Milleb.  Com- 
prising suggestions  for  cultivation  of  horticul- 
tural plants,  descriptions  of  the  species  of 
fruits,  vegetables,  flowers  and  ornamental 
plants  sold  in  the  United  States  and  Canada, 


together  with  geographical  and  biographies 
sketches.  In  four  volumes.  Ulustrated  wit 
over  two  thousand  original  engravings.  Nei 
York,  The  Macmillan  Company.  Vol.  I.,  A 
to  D.,  pp.  xxii  +  509,  figs.  743. 
In  these  days  of  the  rapid  multiplication  < 
books  no  small  responsibility  attaches  to  thei 
reviewers.  Indeed  the  reviewer  may  assum 
a  greater  responsibility  than  either  the  authc 
or  publisher,  for  to  him  prospective  purchaaei 
and  readers  turn  in  the  confident  expectatioi 
that  he  will  so  advise  them  that  they  shall  wast 
neither  their  money  nor  time.  In  the  world  o 
letters,  to  be  sure,  it  may  be  an  actual  merit  ii 
a  book  that  a  hot  summer's  day,  a  monotonou 
railroad  journey,  ot  a  number  of  restless  hours  a 
bedtime  can  be  sunken  in  its  perusal.  But  out 
side  the  pastime  series,  the  information  con 
veyed  is  exi>ected  to  be  accurate  and  propor 
tionate  in  quantity  and  value  to  the  tim< 
consumed  in  getting  at  it.  And  it  is  precisely 
for  advice  on  this  point  that  the  public  turn  U 
the  columns  given  over  to  the  reviewer;  foi 
the  author,  as  a  rule,  modestly  refrains  fron 
sounding  the  praises  of  his  ware,  and  the  pub 
lisher  quite  as  commonly  advertises  a  book  foi 
what  it  ought  to  be  as  for  what  it  really  is. 

One  of  the  first  questions  that  the  reviewei 
faces  nowadays,  he  most  frequently  leaves  nn 
answered  on  paper,  however  he  may  answei 
it  in  his  own  mind,  namely,  why  the  book  hai 
ever  seen  the  light.  For  himself,  since  th< 
thoughtfiil  publisher  has  sent  him  a  copy  witi 
the  compliments  of  the  house  and  the  card  oi 
the  author,  he  does  not  need  to  decide  whethei 
it  is  worth  the  cost  of  purchase,  and  so  he 
passes  by  the  line  of  least  resistance  to  the  in- 
dependent discussion  of  its  merits  and  demerits. 
This  question  of  the  need  for  its  publication 
is  more  readily  answered  for  the  '  Cyclopedia  oi 
American  Horticulture,'  than  for  most  books, 
since  it  is  easier  to  answer  it  on  the  merits  of 
a  book  alone  when  the  book  belongs  to  a 
class  that  does  not  comprise  many  titles,  than 
when  hundreds  of  books  of  about  the  same 
scope  have  been  brought  out.  There  are  few 
comprehensive  books  on  Horticulture,  and  none 
on  American  Horticulture  which  cover  the 
ground  mapped  out  for  the  new  Cyclopedia.  A 
generation  or  two  ago  the  books  of  Loudon 
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and  lindley  told,  more  or  less  in  a  nutshell, 
what  was  known  of  economic  plants,  and  the 
exquisitively  conceived  little  Treasury  of  Bot- 
any of  Lindley  and  Moore  has  made  more  in- 
telligent gardeners  than  perhaps  any  other 
one  book.  Still,  when  Mr.  Nicholson  of  Kew 
undertook  the  compilation  of  a  Dictionary  of 
Gardening  nearly  a  quarter  of  a  century  ago, 
none  of  these  works  were  sufficiently  recent  or 
full  to  prevent  his  book  from  appealing  to  the 
horticultural  public,  for  whom  it  has  done  very 
much.  But  a  quarter  of  a  century  is  a  long 
time  as  viewed  by  the  gardener  whose  business 
shifts  from  carnations  to  roses,  from  roses  to 
chrysanthemums,  and  Arom  chrysanthemums  to 
cactus-dahlias,  and  whose  need  to  meet  closer 
competition  is  often  tided  over  by  the  intro- 
duction of  simpler  or  cheaper  methods  applied 
to  vast  quantities  of  one  thing  that  must  be 
marketed  by  thousands  before  the  infinitesimal 
profits  have  counted  up  to  the  point  where 
they  require  banking,  though  beyond  this  point 
they  may  aggregate  a  very  handsome  revenue 
each  year  if  only  the  business  done  is  large 
enough ;  and  this  has  led  to  the  publication, 
within  recent  years,  of  excellent  florioultural 
books,  by  Henderson,  Scott,  Hunt,  and  a  host 
of  other  men  whose  business  success  stands  as 
an  endorsement  of  their  teachings. 

But  these  books  are  limited  in  their  object, 
and  although  Nicholson's  Dictionary  has  been 
able  to  grow  somewhat  in  the  course  of  a  long- 
drawn-out  rendition  into  other  languages  than 
the  English,  it  does  not  even  then  give  all 
the  information  needed  to-day  about  decorative 
plants ;  and  the  newer  methods  by  which  sue-' 
cess  has  so  largely  been  achieved  in  this  country, 
are  not  to  be  learned  from  it.  Professor  Bailey's 
book,  therefore,  aiming  at  the  presentation  of 
the  plants  and  methods  of  American  horticulture 
to-day,  meets  a  real  need  in  the  library  and  the 
potting-shed,  and  it  would  be  just  as  useftil  if 
the  year  of  its  appearance  did  not  end  in  two 
ciphers,  though  its  historic  reference  value  may 
possibly  be  enhanced  by  the  catching  circum- 
stance that  it  presents  these  facts  as  they  exist 
at  the  end  of  the  nineteenth  century. 

If  the  entire  authorship  of  such  a  work  had 
fkllen  upon  one  man.  Professor  Bailey  possesses 
a  sufficiently  broad  knowledge  of  botany  and 


horticulture  to  have  written  it  well,  and  if,  as 
he  plans,  it  shall  all  appear  within  a  year  from 
the  time  when  we  are  privileged  to  open  the  first 
volume,  he  will  have  shown  an  administrative 
Acuity,  that,  in  botanical  book-making  in  this 
country,  stands  alone,  except  for  Dr.  Britten's 
prompt  publication  of  the  illustrated  flora  of  our 
eastern  states,  which  several  times  found  men- 
tion in  these  columns  a  few  years  ago.  Of 
course  he  would  not  have  been  able  to  efibct 
this  prompt  publication  unaided,  and  no  small 
credit  for  the  result  attaches  to  his  energetic 
collaborator,  Mr.  Miller ;  and  well  as  he  might 
have  written  it,  he  would  not  have  done  it  alone 
so  authoritatively  as  he  has  done  it  with  the  aid  of 
corps  of  specialists,  comprising  the  best  botanists 
and  the  most  expert  gardeners  of  the  country, 
whose  names  occupy  several  pages  of  double 
column  matter  at  the  beginning  of  the  book, 
and  behind  whom  stand  still  other  helpers 
whose  names  at  their  own  request  do  not  ap- 
pear, though  his  readers  get  the  benefit  of  their 
knowledge. 

I  suppose  that  it  is  impossible  for  the  most 
rational  of  men  to  open  a  book  without  finding 
in  it  more  than  they  expected,  or  to  lay  it  down 
without  a  sigh  of  regret  at  the  absence  of  some- 
thing that  they  wanted  to  find.  Professor 
Bailey's  book  is  not  diff'erent  Arom  other  books 
in  these  respects.  Open  it  where  you  will,  and 
you  find  a  tasty  cut  or  a  catching  paragraph 
which  holds  your  attention  and  gives  you  some- 
thing you  had  not  intended  to  look  for.  And 
yet  if  you  are  an  every-day  gardener  and  want 
to  distinguish  the  different  varieties  of  chrysan- 
themum or  carnation,  of  apricot  or  cauliflower, 
you  may  fail  to  find  there  the  means  of  doing  so. 

Where  races  difiering  from  one  another  more 
than  many  species  do  in  nature  are  made  to 
order,  almost  to  drawing  and  specification,  on 
a  few  years'  notice,  it  is  very  difficult  either  to 
find  space  for  their  description  in  a  book  of  any 
reasonable  size  or  phraseology  that  can  supply 
to  the  ordinary  reader  the  distinctions  that  are 
patent  to  the  eye  of  the  specialist.  The  editors 
have  therefore,  without  doubt,  done  wisely  in  a 
very  conservative  treatment  of  these  necessarily 
transient  forms,  which  pass  from  view  as  a  rule 
almost  as  suddenly  as  they  appeared  with  gor- 
geous lithographic  depiction  in  the  catalogues 
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of  dealers.  Bat  the  editors  have  done  some- 
thing with  them,  and  they  have  handled  the 
more  lasting  forms  with  a  rather  surprising  ftd- 
ness  of  treatment. 

Nomenclature,  which  is  a  source  of  some  con- 
cern and  more  concision  to  botanists,  has  been 
conformed,  more  or  less  consistently,  to  the 
more  conservative  horticultural  and  botanical 
views.  It  could  not  give  satis&ction  in  any 
case,  and  it  has  at  least  the  merit  of  simplicity 
as  it  has  been  handled. 

In  a  word,  whatever  one  would  most  reason- 
ably look  for  in  a  Cyclopedia  of  American  Hor- 
ticulture, is  to  be  found  in  Professor  Bailey's 
book.  While  good  things  may  have  been 
omitted  from  it,  the  present  reviewer  has  not 
found  bad  things  that  have  been  introduced  into 
it ;  and  it  is  worthy  of  a  place  where  not  only 
gardeners  and  botanists,  but  school-children 

may  see  it  daily. 

Wm.  Tbelbabe. 

La  natur€  iropicale.  By  J.  CoKSTAMnK.  Paris, 
Felix  Alcan,  Ed.  Pp.  815,  figs.  166.  1899. 
The  first  chapter  of  this  book  is  chiefly  com- 
prised of  selections  from  the  expressions  of 
various  naturalists  on  their  first  encounter 
with  the  forests  and  jangles  of  the  tropics,  and 
the  second  analyzes  the  principle  &ctors  in  the 
equatorial  climate.  Succeeding  chapters  are 
devoted  to  trees  and  their  architecture,  foliage, 
periodicity,  flowers  and  fruits,  the  tropical 
forest  in  previous  geological  epochs,  climbers 
of  all  kinds,  parasites  and  parasitic  action  of 
flowers,  saprophytes  and  epiphytes,  co-opera- 
tion of  ants,  influence  of  the  sea,  the  mangrove, 
the  flora  of  islands  and  the  flnal  chapter  is  a 
singular  mixture  of  fonciftd  conceptions  relative 
to  the  earlier  history  of  the  earth  and  the  cos- 
mos, with  enough  of  an  admixture  of  mythology 
and  tradition  to  endear  it  to  readers  of  tender 
years.  The  general  style  of  the  book  is  not 
unpleasant,  and  although  most  of  it  might  have 
been  written  a  decade  since,  yet  some  recent 
results  have  crept  into  the  discussions,  espec- 
ially in  regard  to  the  more  sensational  discover- 
ies in  botany.  A  table  of  contents  placed  at 
the  end  of  the  book  does  not  redeem  the  lack  of 

a  suitable  index. 

D.  T.  MacDouoal. 


Fa89il  Flora  of  the  Lower  Coal  Measuree  of  Mis- 

eouri.    By  David  White.    Monographs  of 

the  United  States  Geological  Survey,  Vol. 

XXXVII.     Washington.     1899.    4to,  cloth. 

Pp.  467  ;  pis.  78. 

This  work  is  based  upon  material  collected 
by  Dr.  J.  H.  Britts  and  by  geologists  of  the 
Missouri  and  United  States  Geological  Surveys, 
in  Henry  county,  Missouri. 

It  may  be  regarded  from  either  the  point  of 
view  of  the  geologist  or  from  that  of  the  paleon- 
tologist, but  it  is  essentially  a  contribution  to 
paleo-botany  in  which  the  &cts  are  utilized  for 
purposes  of  correlation  and  comparison  between 
the  coals  of  Missouri  and  those  of  the  Eastern 
United  States  and  Europe. 

The  species  enumerated  are  124.  Of  these 
10  are  gymnosperms,  1  (Paiaeoxyrie)  is  classed 
provisionally  under  '  Animalia  ? '  and  the  re- 
mainder are  cryptogams,  most  of  them  pre- 
viously described.  The  discussion  and  table  of 
synonomy  under  each  genus  and  species  is  ex- 
ceedingly fdll  and  a  number  of  changes  in  no- 
menclature are  made  in  order  to  bring  it  into 
harmony  with  modem  ideas  on  the  subject. 
The  systematic  arrangement  is  in  accordance 
with  the  botanical  affinities  and  sequence  of  the 
species  and  families. 

Several  innovations  may  be  noted  in  the  mat- 
ter of  illustrations.  The  figures  are  mainly  re- 
productions of  photographs  of  the  rock  contain- 
ing the  species,  accompanied  by  drawings  of 
portions  of  the  species  in  which  details  of  out- 
line, nervation  or  fructification,  etc.,  are  shown. 
This  method  gives  a  good  general  idea  of  the 
actual  appearance  of  each  specimen  as  a  whole 
together  with  the  particular  features  which  re- 
quire emphasis,  but  such  plates  are  not  equal, 
for  purposes  of  exact  study,  to  reproductions 
fit>m  carefriUy  made  drawings,  as  may  be  seen 
by  a  comparison  between  Plates  XL.  and  XLL 
Another  innovation  which  has  produced  excel- 
lent results  is  in  the  line  of  enlarged  photo- 
graphic reproduction,  an  example  of  which  may 
be  seen  on  Plate  LI. 

In  the  final  discussion  of  the  flora  there  are 
tables  of  distribution,  for  purposes  of  compari- 
son with  other  coal  floras  and  the  conclusion 
is  reached  that  the  stratigraphic  position  of  the 
Henry  county  coals  is  subsequent  to  the  lower 
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coals  of  the  Lower  Coal  Measures  of  the  East, 
including  the  Morris  or  Mazon  Creek  coal  of 
Illinois  and  the  Brookville  or  Clarion  coal  of 
Ohio  and  Pennsylvania,  but  previous  to  the 
Darlington  or  Upper  Kittatinning  coals  of  the 
latter  States.  A  comparison  with  the  British 
coal  flora  indicates  that  the  flora  of  the  Henry 
county  deposits  is  represented  to  a  greater  ex- 
tent in  the  Upper  and  Middle  Coal  Measures  of 
Great  Britain  than  in  the  Lower  ;  probably  in 
age  about  that  of  the  basal  portion  of  the  Upper 
Coal  Measures  of  that  country.  Interesting 
comparisons  are  also  made  with  the  coal  floras 
of  Continental  Europe.  It  is  to  be  regretted 
thf.t  in  this,  as  in  all  similar  large  works,  many 
o'  the  finer  points  in  comparative  biology  are 
uecessarily  omitted  or  else  are  more  or  less 
hidden  in  the  mass  of  the  systematic  arrange- 
ment. There  is  no  doubt  that  several  of  the 
species  are  capable  of  even  more  critical  treat- 
ment that  iB  given  to  them,  but  every  one  must 
recognize  that  the  author  has  performed  an 
immense  amount  of  investigation  and  has  pro- 
duced a  work  of  permanent  scientific  and  eco- 
nomic value.  Abthtjb  Holliok. 

Analyse  micri>chimiq\ieet  epectroacapique.    By  M. 

-E.  Pozzi-EsooT.   (Encyclop^ie  scientifique 

des  aide-m6moire.)    Paris,  Cktuthier-Yillars, 

Masson  et  Cie.     P.  192,  figs.  40. 

Chemists  the  world  over,  have  awakened, 
within  the  last  few  years,  to  the  fact  that  the 
microscope  is  a  most  valuable  accessory  to 
every  laboratory  of  chemical  analysis.  This 
increasing  interest  has  been  remarkably  slow 
considering  the  almost  inestimable  value  of  this 
instrument  as  an  aid  in  chemical  research.  The 
failure,  in  the  past,  to  make  use  of  the  micro- 
scope has  been,  doubtless,  due  to  two  causes : 
first,  the  fact  that  instruction  in  the  use  and 
manipulation  of  this  instrument  has  not  been, 
heretofore,  included  in  the  courses  of  study 
offered  to  students  fitting  themselves  for 
chemists  in  the  various  educational  institu- 
tions ;  second,  there  has  been  a  lack  of  suitable 
text-books,  manuals,  etc.  The  latter  cause  has 
been  eliminated  by  the  recent  publication  of 
several  works.  Of  these  the  latest  \a  the  little 
compend  of  M.  Pozzi-Escot  published  under  the 
title  given  above.    The  appearance  of  this  out- 


line of  the  methods  of  microchemical  analysis 
can  be  taken  as  indicating  an  increasing  appre- 
ciation of  the  great  value  of  the  microscope  to 
chemists,  and  friends  of  the  system  will,  there- 
fore, gladly  welcome  the  little  book  although  it 
is  almost  entirely  a  compilation  of  methods  and 
reactions  already  published.  It  is  but  fair  to 
the  author,  to  state,  however,  that  the  material 
has  been  well  chosen  and  due  credit  has  been 
given  to  the  originators  of  the  different  tests 
and  processes. 

The  author  gives  a  concise  review  of  the  rise 
and  development  of  microchemical  analysis. 
Then  follows  a  description  of  the  requisite 
apparatus  and  reagents,  the  tests  for  the  dif- 
ferent elements,  and  finally  a  more  detailed 
discussion  of  the  methods  to  be  employed  in 
the  systematic  analysis  of  unknown  substances. 

It  is  greatly  to  be  regretted  that  the  elements 
have  been  arranged  in  alphabetical  order  and 
that  no  details  are  given  as  to  the  way  of  apply- 
ing the  tests,  nor  (save  in  a  few  cases)  of  the 
causes  which  may  lead  to  their  failure.  Any 
attempt  to  make  microchemical  analysis  a 
purely  mechanical  matter  is  certain  to  give  the 
beginner  no  end  of  difficulty  and,  moreover,  is 
apt  to  mislead  him  into  the  idea  that  a  knowl- 
edge of  chemistry  is  not  an  essential  in  the 
interpretation  of  the  tests  obtained. 

Reactions  for  sixty-three  elements  are  given, 
most  of  which  are  satisfactory  and  are  illustrated 
by  original  or  copied  drawings  of  the  crystals 
to  be  obtained. 

Chapters  III.  to  V.,  dealing  with  the  methods 
to  be  employed  in  a  systematic  analysis,  are 
much  better  than  those  preceding.  The  neces- 
sary manipulations  being  described  in  detail 
and  cautions  as  to  sources  of  error  are  also 
given.  This  portion  of  the  work  can  be  con- 
sulted with  profit  by  all  those  interested  in  the 
neat  and  elegant  methods  of  microchemical 
analysis  and  renders  it  worthy  of  a  place  in  the 
analytical  laboratory. 

That  part  of  the  book  devoted  to  spectroscopic 
analysis  comprises  only  nineteen  pages.  It 
would  have  been  better  had  the  author  omitted 
this  section  entirely  and  devoted  the  extra 
space  to  a  more  thorough  discussion  of  re- 
actions and  to  an  index.        e.  M.  Chauot. 

COSNBLL  UNTVEBSITY. 
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Qualiiative  AnalytU  fcr  Secondary  SchooU,    By 
Ctbus  W.  Irish,  A.B.    (Harvard),    Head 
master  of  the  Lowell  High  School,  Lowell, 
Mass.     American  Book  Company. 
The  preface  of  this  book  states  that  in  sec- 
ondary schools  ^'  the  first  half  of  a  one  year's 
course  in  chemistry  should  be  devoted  to  a 
general  introduction  to  the  theory  of  the  science 
and  to  a  close  study  of  the  most  common  non- 
metallic  radicals.    The  second  half-year  should 
deal  with  basic  radicals  and  should  be  com- 
bined with  the  study  of  Qualitative  Analysis." 
It  is  to  supply  a  manual  for  the  latter  part  of 
such  a  course  that  this  little  book  has  been 
written. 

The  laboratory  work  begins  with  a  series  of 
experiments,  illustrating  the  classification  of 
the  bases  into  analytical  groups.  Metals  are 
selected  as  typical  of  the  various  groups,  and 
the  action  of  each  group  reagent,  in  turn,  upon 
a  solution  of  a  salt  of  each  of  these  metals  is 
studied.  The  metals  of  a  group  are  then  taken 
up  in  order,  preliminary  experiments  being 
followed  by  a  few  well-chosen  questions  on  the 
experiments  and  on  the  occurrence,  prepa- 
ration, uses,  etc.,  of  the  element  under  con- 
sideration and  its  compounds. 

The  directions  for  the  analysis  of  a  g^up  are 
followed  by  a  table  outlining,  by  the  use  of 
formulffi,  the  chemical  changes  which  take  place 
in  the  course  of  analysis.  In  the  reviewer's 
opinion  the  preparation  of  such  a  table  by  the 
student  himself,  from  the  data  secured  in  the 
preliminary  experiments,  is  much  better  and  is 
one  of  the  most  profitable  exercises  which  can 
be  given  him.  In  this  manual  the  table  is  fol- 
lowed by  '  notes  and  suggestions '  which  are 
altogether  too  brief.  Space  might  have  been 
gained  for  the  expansion  of  this  part  of  the 
book,  by  the  omission  of  lithium  and  all  but 
the  more  common  inorganic  acids. 

As  is  usual  in  manuals  of  qualitative  analysis, 
the  section  devoted  to  the  acids  is  unsatisfac- 
tory. In  the  test  for  an 'acid,  the  behavior  of 
other  acids  under  the  prevailing  conditions  is 
disregarded.  The  most  convenient  method  of 
preparing  a  solution  for  the  detection  of  the 
acids,  viz,  treatment  of  the  substance  with 
sodium  carbonate,  is  not  directly  mentioned, 
while  there  is  given  in  full  the  preliminary  ex- 


amination of  the  solid  substance,  the  results  o: 
which,  in  the  case  of  mixed  substances,  cai 
only  be  interpreted  by  the  more  advanced 
student. 

The  methods  used  for  the  separation  of  the 
bases  are  for  the  most  part  well-chosen.  Most 
teachers  would  prefer,  however,  to  adopt  foi 
high-school  students  methods  for  the  separation 
of  nickel  from  cobalt  and  of  copper  from  cad- 
mium, which  do  not  involve  the  use  of  potas- 
sium cyanide.  The  directions  for  the  precipi- 
tation of  the  copper  group  (p.  36)  are  faulty 
in  that  they  favor  the  incomplete  transformation 
of  mercuric  compounds  into  the  black  sulphide, 
which  will  frequently  result  in  a  precipitation 
of  mercuric  sulphide  in  the  final  test  foi 
cadmium.  On  page  42  occurs  this  misleading 
paragraph,  '^  Boil  stannous  chloride  with  con- 
centrated nitric  acid.  This  converts  the  stan- 
nous chloride  into  stannic  chloride." 

The  introductory  chapter  lacks  the  lucidity 
of  style  which  should  characterize  an  elemen- 
tary text-book.  The  statements,  '*  the  specific 
name  of  a  salt  is  the  name  of  the  bssic  radical 
changed  to  an  adjective"  (p.  8),  and  ''sub- 
stances that  are  in  solution  can  be  separated  by 
addition  of  such  a  reagent  as  will  form  a  new 
substance  that  is  insoluble  in  the  fluid"  (p.  12) 
will  surely  appeal  to  the  high -school  pupil  as 
little  as  does  the  following  prescription  to  the 
chemist,  ''for  Alkali  Burns,  apply  acetic  acid 
diluted  with  water  so  that  to  the  taste  it  \b 
about  one-fourth  as  sour  as  vinegar.  This 
solution  may  be  safely  applied  to  the  eye" 

(p.  15). 

Notwithstanding  these  faults,  the  book  might 
produce  good  results  in  the  hands  of  an  experi- 
enced teacher  of  chemistry.  Whether  a  year's 
course  in  chemistry  in  a  secondary  school  may 
not  be  profitably  spent  in  a  thorough  and  ex- 
tended study  of  what  is  usually  called  general 
chemistry  to  the  exclusion  of  anything  more 
than  the  merest  elements  of  qualitative  analysis, 
is  another  question. 

Theodobe  Whittelsby. 

Cornell  Univebsity. 

Hie  Psychology  of  Religion,  An  Empirical  Stady 
.of  the  Growth  of  Religious  Consciousness. 
By  Edwin  Dilleb  Stabbuck,  Ph.D.,  As- 
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sistant  Professor  of  Education    at    Leland 

Stanford  Junior  University.     With  a  Preface 

by  William  James.    London,  Walter  Scott. 

1899.     Pp.  XX  +  423. 

Within  the  last  decade  a  number  of  arti- 
cles have  appeared  that  center  about  the  re- 
ligious phenomena  of  adolescence  and  point  the 
way  toward  a  scientific  religious  pedagogy. 
Two  of  these  were  by  Professor  Starbuck  {Am, 
J,  Psy.f  YIII.  and  IX.),  and  out  of  them,  by  the 
help  of  improved  methods  and  of  largely  in- 
creased data,  the  present  volume  has  grown. 
Part  I.  treats  of  conversion,  Part  II.  of  relig- 
ious growth  not  involving  conversion,  and  Part 
III.  of  the  essential  unity  of  the  two  lines  of 
growth.  It  is  shown  that  conversion  is  essen- 
tially an  adolescent  phenomenon,  that  parallel 
experiences  occur  where  strong  upheavals  are 
absent,  and  that  these  experiences  in  their 
totality  are  intimately  related  to  the  bodily  and 
mental  phenomena  connected  with  puberty. 
The  general  outcome  is  a  clear  exhibition  of  the 
various  ways  in  which  the  religion  of  childhood 
gives  way  to  that  of  maturity. 

The  study  is  purely  empirical.  In  fact,  its 
freedom  from  all  apparent  consciousness  of 
dogma  is  rather  remarkable.  The  data  consist 
of  statements  of  personal  experience  from  more 
than  400  persons  who  have  replied  to  question 
list  circulars.  The  fact  that  nearly  all  the  re- 
spondents are  American  Protestants  and  that 
the  research  concerns  the  adolescent  period  al- 
most exclusively,  suggests  a  question  whether 
the  title  is  not  somewhat  too  broad  for  the  con- 
tents of  the  book.  It  is  only  fair  to  say,  how- 
ever, that  the  data  have  been  so  related  to 
physical  and  mental  laws  as  to  display  general 
rather  than  merely  special  tendencies.  The 
manipulation  of  the  returns  has  been  very  skil- 
tal.  In  spite  of  the  necessary  defects  of  ma- 
terial derived  from  what  untrained  observers 
tell  about  their  own  mental  states,  the  broader 
features  of  growth — ^those  upon  which  general 
pedagogical  practice  must  be  based — ^are  ade- 
quately set  forth. 

The  volume  is  significant  of  new  scientific  at- 
titudes and  occupations.  It  means  nothing  less 
than  that  the  modus  vivendi  with  theology 
whereby  two  supposedly  distinct  fields  of  study 
were  delimited,  has  come  to  an  end.    Theology 


moved  in  this  direction  when  it  adopted  scien- 
tific methods  in  the  study  of  the  Scripture  and 
in  the  history  of  religions.  And  now  science 
also  throws  off  her  reserve  and,  agreeing  with 
Karl  Pearson  that  wherever  facts  can  be  ob- 
served and  compared,  there  is  the  realm  of  sci- 
ence, assumes  that  Hhere  is  no  event  in  the 
spiritual  life  which  does  not  occur  in  accord- 
ance with  immutable  laws '  (Starbuck,  p.  8). 

However  much  this  may  look  like  an  '  invas- 
ion '  of  religion  by  science,  it  is,  in  fact,  in  log- 
ical harmony  with  the  theology  of  divine  im- 
manence, which  denies  the  mutual  exclusiveness 
of  the  natural  and  the  supernatural  and  finds  it 
worthy  of  supreme  intelligence  that  nature  and 
mind  should  proceed  by  orderly  sequence.  It 
is  certainly  to  be  hoped  that  both  theologians 
and  men  of  science  will  take  this  view  of  the 
matter,  and  thereby  avoid  such  unfortunate 
squabbles  as  accompanied  the  adoption  of  the 
new  geology  and  of  the  evolution  hypothesis. 
On  the  side  of  science  all  that  is  required  is 
that  law  be  understood  in  the  sense  of  uniform- 
ity and  not  in  the  sense  of  a  controlling  neces- 
sity. 

There  are  three  reasons  for  expecting  that 
studies  like  this  will  be  assimilated  by  religious 
thinkers  with  some  degree  of  readiness.  The 
first  is  that  the  contest  over  geology  and  evolu- 
tion has  taught  its  lesson.  The  second  is  that 
Starbuck's  spirit  and  attitude  show  no  trace  of 
antagonism  to  religion  or  religious  beliefs.  A 
third  reason  is  that  the  book  furnishes  a  pre- 
lim! uary  basis  for  a  sound  religious  pedagogy 
and  contains  tools  capable  of  being  used  for 
religious  propagandism.  The  'dead  hand'  of 
false  method  has  been  upon  the  practical  work 
of  the  churches  as  truly,  if  not  as  fully,  as  upon 
their  theology.  Analysis  of  human  nature  as 
it  presents  itself  to  observation  has  scarcely 
been  heard  of  except  in  the  training  of  Jesuits, 
and  here  it  is  only  a  device  for  attaining  certain 
prescribed  ends.  The  Protestant  churches,  at 
least,  will  find  their  interest  in  promoting  such 
studies  as  that  before  us.  Denominational  col- 
leges will  find  that  they  have  a  special  call  to 
prosecute  them,  and  in  the  end  we  may  hope  to 
see  shambly  Sunday-school  methods  and  hit-or- 
miss  evangelism  superseded  by  a  reasonable 
system  of  religious  training  and  an  evangelism 
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that  has  conscious  respect   for   asoertainahle 
facts  of  human  nature. 

The  effect  of  the  ancient  misunderstanding 
between  science  and  religion  could  not  be  slight. 
In  early  Greek  thought  what  we  now  call  sci- 
ence was  all  one  with  what  we  now  call  philos- 
ophy and  with  the  intellectual  side  of  religion. 
The  sciences  have  been  completely  segregated 
from  other  intellectual  interests,  in  fact,  scarcely 
more  than  a  century.  No  doubt  science  and 
religion  have  both  gained  by  the  separation,  but 
it  may  reasonably  be  asked  whether  their  going 
apart,  is  not,  after  all,  a  merely  temporary  ex- 
pedient to  enable  the  intellect  to  regain  its 

unity  upon  a  higher  plane. 

Geobqe  a.  Cob. 

NOBTHWISTEBN  UNIVKBSITT. 
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SCIENTIFIC  JOURNALS  AND  ARTICLES. 

The  Journal  of  the  Boston  Society  of  Medical 
Sciences  for  April  opens  with  an  abstract  of  the 
'  Histology  of  Acute  Pneumonia,'  by  Joseph  H. 
Pratt,  giving  a  summary  of  the  examination  of 
fifty  cases.  G.  B.  Magrath  has  a  preliminary 
study  of  '  The  Relation  of  Age,  Physique,  and 


Preliminary  Training  to  Class  Bank  in  Pathol- 
ogy,' training  not  unnaturally  seeming  to  have 
the  most  marked  bearing  on  scholarship.  F.  P. 
Denny  presents  a  '  Report  on  the  Examination 
for  Diphtheria  Bacilli  of  Cultures  from  Four 
Hundred  and  Seven ty-five  Individuals,'  an  im- 
portant oondusion  being  that  while  such  bacilli 
are  rarely  present  in  healthy  persons,  a  large 
number  may  be  infected  by  healthy  individ- 
uals who  do  have  the  bacilli  in  their  throats. 
J.  H.  Wright  describes  '  A  Case  of  Multiple 
Myeloma,'  and  Franklin  Dexter  has  some  '  Ad- 
ditional Observations  on  the  Morphology  of  the 
Digestive  Tract  of  the  Cat,'  while  Wm.  Hallock 
Park  gives  the  results  of  '  A  Few  Experiments 
upon  the  Effect  of  Low  Temperatures  and 
Freezing  on  Typhoid  Bacilli,'  showing  that 
they  possess  great  powers  of  endurance  and  that 
infection  may  be  caused  in  spring  by  fecal  ma- 
terial thrown  out  in  winter.  The  final  paper, 
by  E.  W.  Taylor,  describes  a  case  of  '  Diffhse 
Degeneration  of  the  Spinal  Cord.' 

The  Popular  Science  Monthly,  established  in 
1872  by  Messrs.  D.  Appleton  &  Co.  and  Dr.  £. 
L.  Toumans,  will  hereafter  be  published  by 
Messrs.  McClure,  Phillips  and  Company  and 
edited  by  Professor  J.  McKeen  Cattell.  The 
table  of  contents  for  June  is  as  follows  :. 

Professor  Woloott  Gibbe,  President  of  the  National 
Acsdemy  of  Sdenoes.     (Frontispieoe. ) 

PreyentiYe  Inocalation.     (1)      Db.  W.  M.  Haff- 

KINB. 

Professor  Ewart's  Penyeoik  Experiments,     (nins- 
trated.) 
Colonies  and  the  Mother  Country.     (1)      James 

COLUBB. 

The  Future  of  the  N^gro  in  the  United  States. 
Pbofjbssob  N.  S.  Shalbb. 

The  Physioal  Geography  of  the  Lands.  Pbofessob 
W.  M.  Davis. 

The  New  York  Botanical  Garden.  (Illnstrated.) 
Db.  D.  T.  Mac  Douoal. 

Gas  and  Gas  Meters.  (lUnstrated.)  Hubebt  S. 
Wynkoop. 

The  8nn's  Destination.  Pbofbbsob  Habold 
Jacoby. 

A  Biographical  Sketch  of  an  Infant.  Chablbs 
Dabwik. 

Correspondence :  Comparative  Longevity  and  Great- 
ness.   Pbofessob  Joseph  Jastbow.   School  Beform. 

Soientifio  Literature :  Chemistry  ;  Zoology  ;  Bot- 
any; Anthropology. 
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The  Progrees  of  Science :  The  Retiring  President 
of  the  National  Academy ;  The  Work  of  the  Acad- 
emy; The  American  Association;  An  International 
Assembly ;  A  National  Physical  Laboratory ;  The 
Promotion  of  Men  of  Science ;  Recent  Deaths ;  The 
Solidification  of  Hydrogen ;  Chemical  Fertilization  ; 
The  Approaching  Eclipse. 


SOCIETIES  AND  ACADEMIES, 

THE    NEW    YOBK    SECTION    OF    THE    AMERICAN 

CHEMICAL  SOCIETY. 

At  the  regular  meeting  of  the  New  York 
Section  of  the  American  Chemical  Society,  held 
May  12th  at  the  Chemists'  Club,  the  following 
papers  were  read : 
C.  W.  Volney :  *  New  Extraction  Apparatus.' 
C.  W.  Volney:  'Artificial  Musk.' 
P.  A.  Levene :  '  Modern  Researches  on  the 
Chemistry  of  the  Proteid  Molecule.' 
J.  A.  Mathews  :  '  Calticyanides  of  Bismuth.' 
Dr.  Yolney's  artificial  musk  was  exhibited  and 
caused  considerable  discussion.    It  is  said  to  be 
a  compound  belonging  to  the  parafl^e  series, 
and  therefore  a  distinct  departure  from  the 
idea  that  an  artificial  perfume  must  contain  the 
*  benzol  ring.'     No  analysis  was  given  nor  par- 
ticulars of  the  method  of  preparation,  these 
being  reserved  for  a  future  communication. 

Asked  whether  his  musk  is  composed  of  a 
saturated  or  unsaturated  paraffine  compound, 
Dr.  Volney  said  it  is  saturated. 

Dr.  Schweitzer  said  that  so  far  as  he  knew,  it 
had  never  been  claimed  that  an  aromatic  group 
was  necessary  in  the  synthetic  musks.  Patents 
had  been  taken  out  for  a  variety  of  processes, 
some  for  preparing  musks  by  nitrating  resins, 
among  them  ordinary  rosin  ;  but  when  the  in- 
ventor had  been  asked  to  supply  his  musk  on  a 
large  scale  he  had  furnished  'musk  Baur.' 

Dr.  Stearns  claimed  that  nitrated  bodies  do 
not  smell  of  true  musk.  Different  persons,  he 
said,  are  dififerently  affected  by  the  true  musk 
odor,  and  many  are  incapable  of  deciding  that 
an  imitation  is  a  good  representative  of  the  true 
odor.  In  this  way  many  substances  were  called 
artificial  musk  which  would  not  pass  even  an 
arbitrary  set  of  tests.  It  is  not  yet  known  what 
the  essential  element  of  true  musk  is,  or  whether 
it  is  pre-existent,  or  is  formed  by  a  slow  chem- 


ical change  in  the  constituents  of  musk  ma- 
terial. Baur  has  examined  musk  to  determine 
whether  nitrated  bodies  were  present,  but  found 
none. 

Dr.  Levene' s  paper  was  an  interesting  review 
of  the  work  which  has  been  done  and  the  views 
which  have  been  held  during  the  past  two  years 
on  the  chemistry  of  the  protein  compounds  and 
the  classifications  of  their  constituents. 

In  regard  to  the  sulphur  in  their  composition, 
he  said  it  evidently  existed  in  two  forms  or 
conditions  of  combination,  one  molecule  being 
separable  as  hydrogen  sulfide,  the  other  re- 
maining. 

Dr.  J.  A.  Mathews  described  an  investigation 
of  the  cobalticyanides  of  bismuth  designed  to 
develop  a  process  for  separation  of  bismuth  in 
analytical  work,  for  instance  in  the  analysis  of 
pig  and  refined  lead.  The  conditions  under 
which  such  an  analysis  are  carried  out  were 
found,  however,  to  prevent  the  complete  pre- 
cipitation of  bismuth  as  cobalticyanide,  and  as 
yet  he  had  not  been  able  to  make  the  practical 
application  of  the  study  of  these  salts  which 
had  been  hoped  for. 

The  meeting  was  addressed  by  Professor  Ris- 
ing, of  California,  who  said  that  much  interest 
was  manifested  by  the  chemists  of  the  Pacific 
coast  in  becoming  members  of  the  American 
Chemical  Society,  and  an  application  for  a 
charter  would  soon  be  made. 

Dr.  McMurtrie,  president  of  the  Society,  was 
present,  and,  invited  to  take  the  chair,  said 
that  in  view  of  the  approaching  general  meet- 
ing it  was  necessary  that  each  member  should 
bring  out  whatever  subject  he  had  in  readiness 
for  publication  in  time  to  have  its  title  an- 
nounced on  the  program.  All  such  titles  should 
be  transmitted  to  the  General  Secretary,  A.  C. 
Hale,  551  Putnam  Avenue,  Brooklyn,  N.  Y.,  as 
early  as  practicable,  to  facilitate  the  preparation 
of  the  program  and  to  enable  the  committee 
to  arrange  sufEicient  time  for  the  sessions. 

Dr.  Doremus  announced  the  fUll  list  of  sec- 
tions and  ground  covered  thereby  in  the  con- 
gress of  chemists  to  be  held  at  Paris  in  July  ; 
also  that  titles  of  papers  to  be  presented  there 
should  be  forwarded  not  later  than  June  1st. 

DuBAND  Woodman, 
Secretary, 
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CHEMICAL  SOCIETY  OF  WASHINGTON. 

The  regular  meeting  was  held  April  12, 1900. 

The  first  paper  of  the  evening  was  read  by 
Mr.  J.  K.  Haywood,  and  was  entitled  '  The 
Analysis  of  the  Arsenical  Insecticides.' 

The  paper  consisted  of  the  comparative  study 
of  various  methods  proposed  for  the  analysis  of 
these  preparations. 

The  second  paper  of  the  evening,  which  was 
presented  by  Dr.  H.  C.  Bolton,  entitled  'A  Claim 
for  Priority,'  was  read  by  the  Secretary. 

The  Journal  of  the  American  Chemical  Soeiely 
for  March,  1900,  contains  a  paper  by  Joseph  W. 
Richards  and  Norman  S.  Powell,  entitled  '  Sub- 
stitutes for  Hydrochloric  Acid  in  Testing  Car- 
bonates ' ;  the  authors  find  that  potassium  acid 
sulfate,  oxalic  acid,  citric  acid  and  tartaric  acid 
can  be  used  in  testing  carbonates,  producing 
effervescence  more  or  less  actively  and  they  give 
a  table  of  results.  The  authors  make  no  refer- 
ence to  previous  work  on  the  same  lines,  and 
thia  prompts  me  to  claim  that  about  twenty 
years  ago  I  anticipated  all  their  observations 
and  published  the  results  in  periodicals  ac- 
cessible to  everyone. 

Between  1887  and  1882  I  published  three 
memoirs  under  the  title  '  Application  of  Organic 
Acids  to  the  Examination  of  Minerals,'  in  which 
I  showed  the  action  of  these  acids  on  200 
mineral  species,  including  carbonates,  sulfids, 
oxides,  silicates  and  many  others.  I  pointed 
out  the  usefulness  of  citric  acid  as  a  substitute 
for  hydrochloric  acid  in  the  laboratory  and  in  the 
field,  and  showed  that  by  means  of  it  certain 
minerals  could  be  readily  distinguished. 

These  papers  were  printed  in  whole  or  in 
part  in  the  following  journals  :  Chemiccd  News^ 
Vols.  35,  86,  43  and  47  ;  AnnaU  N.  Y.  Acad. 
Science8t  Vols.  I.  and  II. ;  Proceedings  American 
Assoc,  Adv,  Science,  Vol.  47 ;  Reports  Brit, 
Assoc.  Adv.  SciencSy  Vol.  50 ;  MinercUogical 
Mag.,  Vol.  IV. ;  Berichte  d.  d.  chem.  Oes.,  Vol. 
XIII. ;  and  abstracts  appeared  in  many  other 
journals.  Moreover,  the  use  of  citric  acid  in 
testing  minerals  was  adopted  by  teachers  in 
more  than  one  scientific  school,  the  use  of  potas- 
sium acid  sulfate  having  been  long  known  be- 
fore. Finally,  Nason's  edition  of  Elderhort's 
Manual  of  QwUitative  Blowpipe  Analysis  (1881) 
gives  a  whole  chapter  to  my  method. 


It  is  gratifying  to  note  that  the  results  ob- 
tained by  Richards  and  Powell  agree  well  with 
mine.  Coincidences  of  independent  thought 
often  occur,  but  in  publishing  a  research  some 
acknowledgment  of  previous  work  is  gener- 
ally made ;  had  the  authors  made  even  a  slight 
examination  of  familiar  literature  they  would 
have  found  that  their  field  of  study  had  been 
thoroughly  traversed. 

The  third  paper  was  read  by  Dr.  Cameron 
and  was  entitled,  '  The  Estimation  of  the  Car- 
bonates and  Bicarbonates  of  the  Alkalies,'  by 
F.  K.  Cameron  and  L.  J.  Briggs. 

The  last  paper  was  read  by  Dr.  Cameron  and 
was  entitled  '  The  Solubility  of  Calcium  Sulfate 
in  Solutions  of  other  Salts,'  by  F.  K.  Cameron 
and  F.  D.  Gardner. 

Mr.  Chestnut  exhibited  specimens  of  plants 
used  by  the  Indians  in 'California  to  stupefy 
fish  which  they  use  for  food. 

An  adjourned  meeting  was  held  at  Hopkins 
Hall,  Johns  Hopkins  University,  Baltimore, 
Md.,  on  April  21,  1900. 

Dr.  Bemsen  welcomed  the  society  and  ex- 
plained that  the  Chemical  Department  of  tho 
University  is  now  undergoing  repairs  after 
damage  by  fire.  He  gave  an  interesting  ac- 
count of  the  work  in  progress  under  his  direc- 
tion in  the  University  laboratory. 

The  first  paper  was  read  by  Dr.  Simon  and 
was  entitled  '  A  Storage  Vessel  for  Solid  Carbon 
Dioxid.'  The  author  exhibited  an  improved 
vessel,  which  he  had  designed  and  which  ia 
giving  universal  satisfaction  in  the  transporta- 
tion of  such  materials  as  solid  carbon  dioxid  and 
liquid  air.  In  connection  with  the  vessel  he  ex- 
hibited some  solid  carbon  dioxid  which  had  been 
placed  in  it  the  day  before  and  showed  that 
there  had  been  very  little  loss. 

Professor  Morse  read  a  paper  on  the  prepara- 
tion of  permanganic  acid,  in  which  he  discussed 
various  methods  and  showed  that  the  electro- 
lytic method  had  been  most  satisfactory.^  He 
•described  in  detail  the  apparatus  used  in  his 
laboratory  for  carrying  out  this  method. 

Dr.  Bolton  presented  a  paper  entitled,  '  An 
Experimental  Study  of  Badio-active  Sub- 
stances.' The  paper  was  illustrated  with  pho- 
tographs taken  with  Badium  light. 
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The  last  paper  of  the  evening  was  read  by 
Dr.  F.  W.  Clarke  and  was  entitled:  *The 
Action  of  Ammoniam  Chlorid  on  Certain  Sili- 
cates '  by  F.  W.  Clarke  and  George  Steiger. 

A  brief  outline  of  the  method  of  decompo- 
sition of  some  zeolites  by  heating  with  ammo- 
nium chloride  in  a  sealed  tube,  was  first  given. 
It  was  shown  by  the  experiments  that  two  of 
the  formulffi  hitherto  given,  to  Scolecite,  Natro- 
lite  and  Prehnite  must  be  abandoned.  Scolecite 
and  Natrolite  give  almost  identical  ammonium 
compounds,  calcium  having  been  replaced  in 
the  one  case  and  sodium  in  the  other.  They  also 
show  these  two  zeolites  to  be  probably  salts  of 
orthotrisilicic  acid.  In  the  case  of  Prehnite  the 
results  were  quite  different,  two  experiments 
giving  only  .17  per  cent,  in  the  one  case  and 
.22  per  cent  in  the  other,  of  ammonium,  in  the 
product  formed  by  their  treatment.  This  dif- 
ferent action  shows  that  Prehnite  can  no  longer 
be  classed  with  the  former  two.  In  the  case  of 
Pectolite  the  results  were  so  irregular  that 
definite  conclusions  could  not  be  drawn  from 
the  facts  at  hand.  Some  figures  were  given 
and  a  formula  suggested. 

William  H.  Kbuo, 

Secretary, 

BIOLOGIOAL  BOCIBTT  OF  WASHIKOTON. 

The  825th  regular  meeting,  the  last  for  the 
season,  was  held  on  Saturday  evening.  May 
19th.  Mr.  C.  H.  Townsend  spoke  at  length  on 
'  The  Recent  Cruise  of  the  AlbcUroM  among  the 
South  Pacific  Islands,  with  Remarks  on  the  In- 
habitants and  their  Customs,'  illustrating  his 
remarks  with  numerous  lantern  slides.  The 
speaker  described  the  route  followed,  the 
method  of  sounding  and  dredging,  and  noted 
the  additions  made  to  our  knowledge  of  the 
depth  of  the  ocean.  The  peculiarities  of  some 
of  the  islands  were  given,  including  those  of 
the  typical  atolls.  Mr.  Townsend  then  de- 
scribed the  inhabitants  of  some  of  the  groups  of 
islands  visited,  calling  attention  to  the  fact  that 
each  group  possessed  its  own  type  of  house 
and  canoe.  In  conclusion  the  speaker  gave  an 
account  of  his  trip  across  the  island  of  Fiji, 
giving  high  praise  to  the  manner  in  which  the 
group  was  ruled  by  the  English. 

F.  A.  Lucas. 


THE    ANTHBOPOLOGICAL    SOCIETY    OF    WASH- 
INGTON. 

The  305th  regular  meeting  of  the  Anthropo- 
logical Society  was  held  Tuesday,  April  24, 
1900. 

The  meeting  was  designed  as  a  memorial  of 
Frank  Hamilton  Cushing,  Vice-President  of  the 
Section  of  Technology,  whose  recent  death  had 
deprived  the  Society  of  one  of  its  most  brilliant 
members. 

The  following  resolutions,  prepared  by  a 
committee  of  the  Board  of  Managers  of  the 
Society,  were  presented : 

Whebeas,  Our  colleague  and  friend,  Frank 
Hamilton  Cushing,  Vice-President  of  the  Sec- 
tion of  Technology  in  the  Anthropological  So- 
ciety of  Washington,  has  been  removed  from 
our  midst  by  death — 

Reaolvedf  That  the  members  of  the  Anthropo- 
logical Society  of  Washington  unite  in  an  ex- 
pression of  deep  sorrow  at  his  untimely  death. 
An  enthusiastic  investigator,  an  acute  observer, 
a  genius  in  grasping  the  thoughts  of  primitive 
men,  a  master  in  exposition,  and  a  tireless 
worker,  his  contributions  to  the  science  of  man 
are  many  and  brilliant. 

To  unravel  and  correlate  the  fading  myths  of 
a  well  nigh  extinct  race,  he  gave  the  best  years 
of  his  unselfish  life,  braving  disease,  danger  and 
death  itself  in  his  work  as  a  pioneer ;  and  in  his 
death  while  yet  in  his  prime  and  in  the  midst 
of  his  noblest  work  the  science  has  suffered  a 
grievous  loss.  An  active  member  of  this  So- 
ciety from  its  foundation,  he  was  a  fk'equent 
contributor  to  our  proceedings ;  his  contribu- 
tions were  of  surpassing  originality,  embodying 
rich  and  unique  experience  and  the  results  of 
profound  study,  always  expressed  in  felicitous 
form ;  so  that  his  death  closes  forever  one  of  our 
richest  sources  of  instruction  and  inspiration. 

The  loss  to  the  science  and  our  Society  is  a 
loss  to  mankind  ;  the  world  is  poorer  to-day  be- 
cause the  life  of  Frank  Hamilton  Cushing  has 
passed  from  it. 

To  his  bereaved  family  and  sorrowing  friends 
we  tender  our  heartfelt  sympathy. 

J.  H.  McCOBMICK, 
P.  B.  PlEBCS, 

W.  H.  Holmes, 

OommiUee, 
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AddreBses  giving  variouB  phases  of  Mr. 
Cushing's  life  and  work  were  then  made  by 
President  W  J  McGee,  Migor  J.  W.  Powell,  of 
the  Bureau  of  Ethnology,  in  which  Bureau  Mr. 
Gushing  was  a  brilliant  worker,  Mr.  L.  O. 
Howard,  Secretary  American  Association  for  the 
Advancement  of  Science,  who  was  a  classmate 
in  Cornell ;  Professor  W.  H.  Holmes,  spoke  of 
his  work  for  the  National  Museum ;  Mr.  Stuart 
Culin,  of  his  researches  in  behalf  of  the  Univer- 
sity of  Pennsylvania;  Mr.  J.  D.  McGuire,  of 
his  genius  in  the  technological  and  archsso- 
logical  field ;  Dr.  Washington  Matthews,  of 
his  discoveries  in  Zuni  and  the  Salado  Valley 
and  of  his  organization  and  explorations  with 
the  Hemenway  expedition ;  Mr.  P.  B.  Pierce, 
of  his  character  as  a  personal  friend;  Miss 
Alice  C.  Fletcher,  of  Mr.  Cushing's  wonderful 
mind  and  his  ability  to  discern  similarities  and 
forge  the  connecting  links  between  the  thoughts 
of  primitive  man  and  the  archsBic  remains  with 
which  he  was  surrounded.  The  consensus  of 
opinion  was  that  Mr.  Gushing  occupied  a  field 
peculiarly  his  own  and  that  he  ranked  as  one 
of  the  few  real  geniuses  of  the  world. 

Letters  of  regret  were  read  from  Dr.  Franz 
Boaz,  of  the  American  Museum  of  Natural 
History  and  Mr.  Wm.  Wallace  Tooker  and 
Wells  M.  Sawyer. 

The  resolutions  were  adopted  by  a  rising 
vote. 

J.  H.  MCCOBMICK. 

Secretary, 
DISCUSSION  AND  CORRESPONDENCE, 

HUMANIZING  THB  BISD8. 

Bird  Lore  for  December  last  contained  an  ex- 
cellent article  by  Caroline  G.  Soule,  entitled 
'  Humanizing  the  Birds,'  and  protesting  against 
the  too  common  practice  of  ascribing  to  them 
human  qualities  which  they  do  not  possess  and 
mental  traits  with  which  they  are  not  endowed. 
The  title  might  well  serve  as  the  text  for  a  long 
discourse  on  the  subject,  for  there  is  all  too 
much  of  this  '  humanizing '  indulged  in  now-a- 
days,  not  only  by  those  who  write  about  birds, 
but  by  writers  in  all  branches  of  natural  his- 
tory, and  it  is  not  confined  to  stories  written 
for  the  instruction  of  small  children,  but  in 
articles  intended  for  the  edification  of  children 


of  a  much  larger  growth.  Writers  on  evolution 
are  all  too  prone  to  humanize  their  subjects, 
and  it  is  so  favorite  a  sin  with  those  discussing 
problems  of  mimicry  that  in  his  Dictionary  oj 
Birds  Professor  Newton  follows  that  caption 
'  with  the  prefix  unconbcious,  which  in  every 
department  of  zoology  should  always  be  ex- 
pressed or  understood.'  For  it  is  a  common 
fault  to  make  the  mimicking  process  active  in- 
stead of  passive,  to  say,  for  example,  that 
"Many  butterflies  escape  destruction  by  mim- 
icking the  colors  and  markings  of  uneatable 
forms,"  as  if  the  butterflies  had  given  serious 
thought  to  the  matter.  When  an  author  writes 
that  '^  Butterflies  are  often  attracted  by  the  ex- 
creta of  birds  and  a  spider  takes  advantage  of 
this  fiBK^t  to  secure  his  prey,"  he  implies  a  con- 
siderable amount  of  reasoning  power  in  the 
spider.  That  this  implication  is  not  intended 
is  shown  a  little  later  by  the  statement  that 
''The  whole  combination  of  habits,  form  and 
coloring  afibrd  a  wonderful  example  of  what 
natural  selection  can  accomplish,"  but  the 
damage  has  been  done  and  the  suggestion  made 
that  the  mimicry  is  intentional. 

When  we  read  that  the  ''  witch-hazel,  know- 
ing that  neither  boy  nor  girl,  nor  bird  nor  beast 
nor  wind,  will  come  to  the  rescue  of  its  little 
ones,  is  obliged  to  take  matters  into  its  own 
hands  "  we  realize  that  it  was  written  for  a  child, 
although  we  may  deplore  this  manner  of  writing 
and  wish  that  the  case  had  been  differently 
stated.  But  here  is  a  statement  almost,  if  not 
quite  as  bad,  taken  from  an  important  work  on 
zoology  and  not  written  with  the  view  of  in- 
teresting a  child  :  ''In  the  Mediterranean  the 
embryos  [of  sponges]  *  *  *  escape  from  the 
tissues  of  the  parent  when  they  have  arrived 
at  the  blastula  condition  *  *  *,  in  the  same 
species  on  the  shores  of  the  English  Channel 
the  young  are  retained  until  after  gastrula- 
tion  *  *  *."  The  explanation  of  this  it  is 
said  is  not  difficult:  "In  the  Mediterranean 
there  are  no  strong  currents  and  is  evidently 
best  for  the  parents  to  get  rid  of  the  young 
at  as  early  a  moment  as  possible,  thus  escap- 
ing longer  drain  upon  its  energies.  In  the 
English  Channel,  on  the  other  hand,  the  current 
is  very  strong,  and  were  the  embryos  to  be  set 
free  at  the  stage  at  which  they  are  in  the  Medi- 
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terranean  the  chances  are  that  they  would  be 
swept  away  ^  ^  *,  and  hence  they  are  retained 
(italics  ours)  until  nearly  ready  for  attachment 
to  the  rocks.''  This  seems  to  be  a  direct  trans- 
position of  cause  and  effect  and  credits  the 
lowly  sponge  with  an  amount  of  reasoning 
power  and  a  degree  of  intelligence  that  few 
have  suspected  it  to  possess.  Why  would  it  not 
have  been  quite  as  accurate  and  decidedly  less 
confusing  to  have  said  that,  while  we  do  not 
know^  it  seems  probable  that  in  the  first  case  we 
have  the  normal  condition  of  affairs,  while  in 
the  second  there  has  been  an  elimination  of 
those  sponges  whose  young  were  turned  loose 
into  a  cold  world  at  too  tender  an  age  ? 

These  are  merely  one  or  two  examples,  the 
first  that  came  to  hand,  of  a  very  prevalent 
style  of  writing,  but  they  serve  as  typical  ex- 
amples of  a  familiar  class.  Such  statements  as 
these  are  made  with  a  view  of  popularizing 
science  by  making  it  pleasant  reading,  but  it 
may  be  questioned  if  this  mode  of  writing  does 
not  merely  fail  of  producing  its  intended  effect, 
but  creates  an  entirely  erroneous  impression  in 
the  minds  of  the  non -scientific  reader  for  whom 
it  is  meant.  Does  it  not  teach  that  evolution 
is  not  a  passive  but  an  active  process,  and 
subtly  lead  him  to  think  that  not  only  the 
higher,  but  the  lower  animals,  even  the  plants, 
pass  many  anxious  moments  considering  what 
they  may  do  for  the  benefit  of  posterity?  Sooner 
than  leave  such  an  impression  as  this  it  would 
seem  best  to  oease  '  humanizing  the  birds.' 

F.  A.  Lucas. 


N01E8  ON  INORGANIC  CHEMISTRY. 
In  the  last  number  of  Nature^  W.  A.  Shen« 
stone  and  H.  C.  Lacell,  of  CHfton  College,  con- 
tribute an  interesting  paper  on  working  silica 
in  the  oxy-gas  blow-pipe  flame.  While  Gkiudin 
had  observed  the  elasticity  of  fine  threads  of 
vitreous  silica  as  early  as  1889,  it  was  not  till 
Professor  C.  V.  Boys  rediscovered  the  valuable 
qualities  of  '  quartz  threads '  in  1887  that  the 
working  of  silica  in  the  blow-pipe  flame  became 
practical.  The  authors  have  done  much  work 
with  silica  which  is  described  in  the  paper. 
They  find  it  possible  to  make  thermometer 
tubes  of  silica  and  express  the  view  that  the 
only  limit  in  its  application  is  the  matter  of  ex- 


pense. They  note  in  conclusion  certain  prop* 
erties :  It  is  harder  than  feldspar,  but  less  hard 
than  chalcedony,  and  its  surface  appears  equally 
hard,  whether  cooled  rapidly  or  slowly ;  the 
cold  vitreous  silica  can  be  plunged  safely  into 
the  hottest  part  of  the  oxy-gas  fiame,  and  thick 
rods  and  tubes  of  silica  can  be  heated  till  plastic 
and  then  plunged  into  cool  water  without  in- 
jury ;  vitreous  silica  is  a  very  poor  conductor  of 
heat  and  hence  it  is  possible  to  hold  a  thick  rod 
of  silica  very  close  to  a  strongly  ignited  zone. 
Great  developments  in  chemical  and  physical 
laboratories  may  be  expected  when  it  becomes 
po&sible  to  use  apparatus  of  silica,  which,  in 
addition  to  possessing  an  extreme  resistance, 
will  endure  the  greatest  and  most  rapid  varia- 
tions of  temperature. 

In  a  paper  read  before  the  Boyal  Society  of 
Dublin,  by  James  Holmes  Pollok,  a  new  de- 
posit of  kieselguhr  is  described  as  occurring  in 
County  Antrim,  along  both  banks  of  the  Lower 
Bann  from  Toome  Bridge,  where  the  river 
emerges  from  Lough  Neagh,  down  to  Cole- 
raine  at  its  mouth.  The  deposit  rests  on  peat 
and  is  only  covered  by  vegetation.  In  places 
it  is  four  feet  in  thickness.  After  drying  in  the 
sun,  the  material  is  pure  white,  porous  and 
very  light,  the  specific  gravity  of  the  mass  being 
only  0.6422.  The  deposit  is  probably  now  be- 
ing augmented  when  the  river  overflows  its 
banks,  and  is  largely  composed  of  cubical  dia- 
toms from  Lough  Neagh. 

A  PAPER  in  the  ZeiUchrifl  fur  anarganiecke 
Chemie,  by  W.  Hempel  and  v.  Haasy,  on  amor- 
phous silicon  brings  out  several  new  facts  in  an 
old  subject.  By  the  action  of  sodium  on  the 
fluorid  of  silicon  and  subsequent  fiision  of  the 
powdered  mass  with  aluminum,  a  very  active 
form  of  amorphous  silicon  is  obtained  on  dis- 
solving out  the  aluminum.  This  silicon  bums 
very  readily  when  heated  gently  in  the  air. 
Heated  in  chlorin  it  gives  easily  silicon  chlorid. 
By  direct  union  with  sulfur,  silicon  disulfid  is 
formed,  which  is  purified  by  sublimation,  form- 
ing long  white  needles,  similar  to  the  product 
described  by  Sabatier  as  being  formed  by  heat- 
ing silicon  in  a  current  of  hydrogen  sulfid.  On 
fusion  with  sodium  sulfid,  sodium  metathio- 
silicate  NasSiSs,  is  formed  corresponding  to  so- 
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dium  thiocarbonate.  When  treated  with  chlorin 
the  chloridfl  of  sulfiir  and  silicon  are  formed 
and  this  reaction  is  used  by  the  authors  to  de- 
tect thiosilicates  in  natural  and  artificial  sili- 
cates. Thus  they  find  0.007  percent,  of SiS, 
in  Vesuvius  lava,  up  to  0.1  per  cent,  in  differ- 
ent blast  Aimace  slags,  and  0.174  per  cent,  in 
ultramarine.  They  suggest  that  the  sulfur  in 
many  sulAir  springs  may  be  due  to  the  decom- 
position of  thiosilicates. 

The  last  Chemical  News  contains  the  transla- 
tion of  a  paper  on  krypton,  communicated  to 
the  Berlin  Academy  by  Professor  Ludenburg 
and  Professor  Kruegel,  of  Breslau.  Availing 
themselves  of  the  possibility  of  obtaining  larger 
quantities  of  liquid  air,  they  examined  the  resi- 
due of  850  liters.  These  liters  of  this  liquid 
residue  gave  2300  liters  of  gas  which  was  freed 
from  oxygen  and  nitrogen.  The  final  residue 
of  3.6  liters  of  gas  was  condensed  in  liquid  air 
and  then  fractioned.  The  earlier  fractions  were 
chiefly  argon,  though  even  the  second  of  the 
six  fractions  showed  clearly  the  green  krypton 
line.  After  the  fifth  fraction  was  boiled  off 
there  remained  a  crystalline  residue  melting  at 
about — 147^.  The  gas  in  this  fraction  proved 
to  be  nearly  pure  krypton,  though  some  argon 
lines  were  present  in  the  spectrum.  Ramsay 
had  suggested  for  krypton  the  density  of  80-^2, 
but  two  determinations  with  Ladenburg's  kryp- 
ton gave  58.67  and  58.81,  using  about  16  c.c.  of 
the  gas  which  had  been  crystallized.  The  au- 
thors suggest  for  the  inert  gases  a  position  be- 
fore Group  I.  as  follows :  Helium  =  4  before 
lithium,  neon  =  20  before  sodium,  argon  =  39 
before  potassium,  and  finally  krypton  =  59  be- 
fore copper.  The  authors  are  continuing  their 
researches  which  promise  interesting  results. 

J.  L.  H. 

CURRENT  NOTES  ON  PHYSIOGRAPHY. 
THE  DIVEBSION  OF  THE  TBLLOWSTONE. 

The  questions  raised  by  the  unequal  develop- 
ment of  different  parts  of  the  Yellowstone  drain- 
age system  within  the  National  Park,  as  shown 
upon  the  topographic  maps  of  the  IJ.  S.  Geolo- 
gical Survey  (see  Science,  V.,  1897.,  577),  are 
answered  by  J.  P.  Goode  in  an  article  on  '  The 
Piracy  of  the  Yellowstone*  {Joum.  OeoLj  vii, 
1899,  261-271).     It  is  there  explained  that  the 


postglacial  discharge  of  Yellowstone  lake,  when 
it  stood  about  200  feet  higher  than  to-day,  was 
orignally  southwestward  through  a  deep  notch 
between  Overlook  and  Channel  mountains  to  the 
head  of  Snake  river.  The  lower  part  of  the  can- 
yon by  which  the  lake  is  now  discharged  north- 
ward was  then  like  its  several  neighbors  in  the 
rhyolite  plateau,  occupied  by  an  active  stream 
whose  length  was  increasing  by  headward  ero- 
sion. More  fftvoredthan  its  fellows,  this  stream 
happened  to  gnaw  through  the  divide  that 
previously  enclosed  the  lake  basin  and  thus  the 
waters  of  the  lake  were  diverted  to  a  northward 
discharge.  The  canyon  was  rapidly  deepened, 
and  the  former  outlet  to  the  Snake  river  was 
abandoned.  To-day  the  floor  of  the  old  outlet 
is  poorly  drained ;  puny  streams  start  on  its 
marshy  course  and  flow  to  the  opposite  oceans. 
The  falls  in  the  new  canyon  are  ascribed  to  the 
resistance  of  an  undecomposed  portion  of  rhyo- 
lite, on  which  the  erosion  of  the  river  is  re- 
tarded. 

This  essay  does  not  explain  the  origin  of  the 
deep  channel  by  which  the  lake  was  dis- 
charged to  Snake  river.  The  mountains  in 
which  the  channel  was  cut  seem  to  have  been 
originally  much  higher  than  the  divide  through 
which  the  Yellowstone  canyon  has  recently 
been  eroded.  On  this  point  we  may  have  fuller 
details  in  the  expected  Survey  monograph  on 
the  Yellowstone  Park. 

MILL  ON  SOUTHWEST  SUSSEX. 

Db.  H.  R.  Mill,  librarian  of  the  Boyal  Geo- 
graphical Society  of  London,  proposed  several 
years  ago  that  a  detailed  geographical  descrip- 
tion should  be  prepared  for  the  sheets  of  the 
one-inch  English  ordnance  survey  (see  Scdsnge, 
III. ,  1896,  799  ).  He  has  now  made  a  first  con- 
tribution to  the  scheme  in  'A  Fragment  of  tiie 
Geography  of  England:  Southwest  Sussex' 
{Oeogr.  Joum.,  xv,  1900,  205-227,  353-373), 
a  compendious  account  of  the  various  features 
of  that  interesting  district.  The  essay  and  its 
illustrations  are  excellent  in  many  respects,  and 
called  forth  deserved  praise  when  presented  at 
a  meeting  of  the  Society ;  but  the  pa^es  that 
are  concerned  with  physiography  leave  some- 
thing to  be  desired,  inasmuch  as  they  do  not 
cover  their  subject  broadly  or  uniformly.     The 
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'  fragment '  includes  a  part  of  the  South  Downs, 
a  monoclinal  ridge  of  chalk  that  forms  the 
southern  enclosure  of  the  denuded  area  of  the 
Weald.  The  ridge  is  trenched  hy  the  conse- 
quent valley  of  the  Arun,  an  excellent  example 
of  its  class ;  yet  the  Arun  is  merely  said  to  be 
*a  typical  river  of  the  Weald,'  leaving  the  un- 
informed reader  entirely  in  the  dark  as  to  the 
features  that  it  typifies,  although  a  paragraph 
is  allowed  to  the  no  more  important  matter  of 
a  comparison  of  Selsey  bill,  with  two  other  sa- 
lients of  the  south  coast.  The  beautiful  mean- 
ders of  the  Arun  in  its  transverse  valley  through 
the  Downs  are  passed  over  without  explanation 
and  without  reference  to  similar  features  else- 
where, although  the  square  cross-roads  of  Chi- 
chester are  interestingly  explained  as  of  Roman 
origin,  and  the  mean  values  of  hours  of  sunshine 
and  of  atmospheric  pressure  are  properly  stated 
in  relation  to  the  values  that  obtain  in  other 
parts  of  Britain.  As  to  the  origin  of  the  Arun 
valley,  we  find  only  the  skeptical  statement  that 
it  ''  might  possibly  be  explained  by  supposing 
that  the  river  *  *  *  course  was  determined  by 
the  original  dip  slope  of  the  Wealden  Dome.'' 
Cocking  pass,  a  notch  in  the  Downs  west  of  the 
Arun  gorge  in  all  probability  marks  the  former 
path  of  a  consequent  stream  whose  head- waters 
have  been  diverted'  to  the  Arun  system  by  the 
subsequent  Bother,  yet  no  mention  is  made 
even  of  the  possibility  of  such  a  change,  al- 
though space  is  found  for  Reid's  venturesome 
theory  that  the  dry  valleys  of  the  Downs  were 
formed  during  'the  end  of  the  glacial  period,' 
when  the  usually  pervious  chalk  '  was  frozen 
into  hard  and  impervious  rock  in  which  the 
torrents  resulting  from  the  melting  of  the 
higher  snow  cut  out  the  valleys';  no  consid- 
eration being  here  given  to  the  work  of  ordi- 
nary subaerial  erosion  on  the  chalk  during  a 
preglacial  time  that  was  long  enough  to  witness 
the  excavation  of  the  interior  lowland  of  the 
Weald. 

Dr.  Mill's  paper  contains  a  large  amount  of 
well  chosen  and  well  presented  material.  It 
will  probably  be  taken  as  a  model  upon  which 
later  essays  will  be  framed.  It  is  therefore  all 
the  more  to  be  regretted  that  physiographic  de- 
scription was  not  more  fully  and  systematically 
supplemented  by  explanation,  and   that   the 


many  local  types  of  land  and  wateT  forms  were 
not  presented  as  members  of  their  class,  rather 
than  as  (apparently)  isolated  examples. 

THE  PESCADORES  ISLANDS. 

The  Pescadores  or  Hoko  islands,  lying  be- 
tween Formosa  (Taiwan)  and  the  Chinese  coast, 
are  described  by  Koto  (Notes  on  the  Geology  of 
the  dependent  isles  of  Taiwan,  Joum,  CM,  Set., 
Imp.  Univ.,  Tokyo,  xiii,  1899,  pt.  1)  as  the 
ragged  remnants  of  a  series  of  nearly  horizon- 
tal basalt  sheets  with  intercalated  strata  of 
supposed  Tertiary  age.  The  islands  and  islets, 
67  in  number  (besides  countless  reefs  and 
ledges),  are  low  and  tabular  or  mesa-like,  with 
deep  weathered  soil  on  the  uplands.  Their 
original  area  has  been  much  lessened  erosion, 
especially  by  the  attack  of  the  waves,  as  the 
uplands  descend  to  the  irregular  shore  line  in 
steep  slopes,  broken  at  different  levels  by  the 
edges  of  thin  basalt  sheets.  The  surfiBuse  is 
barren  and  desolate,  '  a  quasi-desert,  and  not 
an  oasis,  amidst  the  green  island-world  of  south- 
eastern Asia,'  a  condition  that  is  attributed  to 
the  savage  violence  of  the  wind,  which  blows 
from  the  northeast  during  three  quarters  of  the 
year.  The  rains  of  the  southwest  winds  in 
summer  sink  into  the  ground,  forming  few 
streams ;  erosion  at  present  is  chiefly  per- 
formed by  the  winds  and  waves.  Fringing  and 
barrier  coral  reefs  grow  nearly  all  around  the 
island  upon  the  basaltic  shelf. 

W.  M.  Davis. 


CURRENT  NOTES  ON  METEOROLOGY. 
CLIMATE  OF  SAN  FBANCISOO. 

Under  the  direction  of  the  present  Local 
Forecast  Official  of  the  Weather  Bureau,  at  San 
Francisco,  Mr.  A.  G.  McAdie,  special  attention, 
is  being  paid  to  studies  of  local  climates  in  Cali- 
fornia. The  Monthly  Review  of  Qimate  and  Crops: 
California  Section,  has  thus  lately  contained  re- 
ports upon  the  climates  of  Eureka,  Fresno,  Los 
Angeles,  Sacramento,  San  Bernardino,  San 
Diego,  San  Francisco,  Stockton  and  Visalia. 
Now  there  has  been  issued  The  Climate  of  San 
Francisco,  Cal.,  as  Bulletin  No.  28,  of  the 
Weather  Bureau,  prepared  by  A.  G.  McAdie  and 
G.  H.  Willson.  The  records  which  have  been 
studied  go  back,  in  the  case  of  the  monthly  and 
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annual  rainfalls,  to  1849,  while  the  temperature 
record  begins  in  1871.  The  warmest  month  at 
San  Francisco  is  September,  with  60.9^,  the 
coldest  is  January,  with  50. 1  ®.  The  highest  tem- 
perature oyer  recorded  was  100^,  on  June  29, 
1891,  and  the  lowest  was  29°,  on  January  15, 
1888.  A  comparison  of  the  observations  at  San 
Francisco  with  those  made  at  the  Weather  Bu- 
reau Station  at  Mt.  Tamalpais  (2373  ft.)  brings  to 
light  several  interesting  facts.  During  June, 
1899,  the  temperature  rose  at  the  average  rate 
of  1°  in  every  208  feet  of  elevation  between 
San  Francisco  and  the  mountain  station.  Fogs 
seem  to  occur  at  times  of  steep  inverted  gradi- 
ents, when  the  temperature  at  2500  feet  is  con- 
siderably higher  than  at  sea  level.  The  annual 
rainfall  is  23  inches.  The  largest  yield  of  crops 
follows  a  generous  rainfall  in  March  and  April. 
The  average  number  of  clear  days  is  149 ;  of 
partly  cloudy  days,  187,  and  of  rainy  days,  69. 

koppsn's  yTjBfAT.mntE. 

Koppen's  Klimalehre  is  a  compact  summary 
of  the  principles  of  climatology.  It  is  a  small 
octavo  volume  of  122  pages  and  7  plates,  and 
therefore  cannot  for  a  moment  be  compared 
with  Hann's  Handimch  der  KUmatologie  as  re- 
gards completeness  of  presentation  and  breadth 
of  view.  Kdppen's  little  book  will,  however, 
serve  very  well  for  those  who  wish  to  learn 
something  of  general  climatology  without  going 
far  into  the  subject.  Considering  the  very  lim- 
ited size  of  the  volume  the  matter  is  admirably 
presented.  The  book  appears  in  the  SamnUung 
Ooaehen  (Leipzig,  1899.  Price,  80  Pfgs.),  in 
which  collection  there  has  already  been  pub- 
lished Trabert's  Meteorologiey  also  an  excellent 
brief  discussion  of  the  essential  portions  of  the 
subject  with  which  it  deals. 

DESTRUCTION  OF  BIBD8  BT  A  HUSSICANE. 

Nature  for  April  5th  notes  a  remarkable  fact 
in  connection  with  the  West  Indian  hurricane 
of  September,  1898.  It  appears  that  before  the 
hurricane  one  of  the  tamest  and  commonest 
birds  on  the  island  of  St.  Vincent  was  a  small 
humming-bird,  but  none  of  these  birds  have 
been  seen  since  September,  1898.  Other  hum- 
ming-birds, which  were  formerly  less  common 
than  the  one  now  missing,  are  still  to  be  seen  in 


St.  Vincent,  but  in  diminished  numbers.  The 
bird  which  has  thus  apparently  been  extermi- 
nated was  the  smallest  of  the  threespecies  known 
on  the  island,  and  hence  probably  also  the  most 
easily  killed. 

THE  JUNGFRAU  RAILWAY  AND  MOUNTAIN 

SICKNESS. 

An  interesting  note  in  connection  with  the 
physiological  effects  of  diminished  pressure  at 
high  altitudes  is  contained  in  an  article  on  the 
Jungfrau  railway,  published  in  the  Engineering 
Magazine  for  April.  The  work  of  construction 
is  now  being  carried  on  very  largely  by  Italians, 
but  when  the  tunnel  reaches  an  altitude  of  about 
8000  meters  it  is  considered  almost  certain  that 
Swiss  mountaineers  will  have  to  be  employed. 
The  latter  will,  it  is  believed,  be  tea  better  able 
to  do  the  necessary  hard  labor  at  the  g^reater 
altitudes. 

A  BBMABKABLE  DIURNAL  RANGE  OF  TEM- 
PERATURE. 

del  et  Terre,  for  April  16th,  contains  a  record 
of  an  extraordinary  diurnal  range  of  tempera- 
ture observed  in  Mongolia  during  the  year  1898 
by  the  traveller  M.  Zichy.  At  Urga  the  ther- 
mometer at  5  A.  M.  stood  at  30.2^,  whUe  the 
temperature  at  noon  was  105.8*. 

R.  Dec.  Ward. 
Harvard  Univebsitt. 


TEE  CONGRESSES  OF  THE  PARIS  EXPOSITION. 

More  than  one  hundred  and  fifty  Interna- 
tional Congresses,  dealing  with  various  subjects 
of  scientific,  industrial  and  social  importance, 
are  to  be  held  this  summer  in  Paris,  and  will  form 
no  small  part  of  the  interest  of  the  Exposition, 
supplementing  as  they  do  the  exhibits,  furnish- 
ing the  theory,  as  the  exhibits  set  forth  the  ac- 
complishments, of  art  and  industry. 

The  delegates  will  be  divided  into  three  clas- 
ses, those  who  oflGicially  represent  the  Grovem- 
ment,  the  representatives  of  local  and  national 
organizations,  and  those  who  attend  out  of  per- 
sonal interest  purely,  the  two  latter  classes 
paying  a  membership  fee  varying  usually  from 
two  to  five  dollars.  As  all  Congresses,  even 
those  of  a  permanent  character  of  long  stand- 
ing, such  as  the  Congresses  of  Medicine,  Geol- 
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ogy  and  Chemistry,  will  be  held  this  year  under 
the  auspices  of  the  Exposition,  many  of  them 
meeting  within  the  Exposition  grounds  in  the 
Palais  des  Congr^  erected  especially  for  this 
purpose.  The  official  delegates  will  be  ac- 
credited by  the  Commissioners  General,  acting 
on  behalf  of  the  president  or  monarch  of  their 
respective  countries. 

Commissioner  Peck  has  recognized  the  im- 
portance of  this  feature  of  the  Exposition  and 
the  permanent  value  which  comprehensive  re- 
ports of  the  deliberations  of  these  bodies  would 
represent,  and  with  this  idea  in  view  a  syste- 
matic propaganda  has  been  carried  on  under 
the  direction  of  Professor  J.  Howard  Gore,  of 
Columbian  University,  Washington,  D.  C,  ak 
Director  of  the  Department  of  Organization  of 
International  Congresses,  with  the  result  that 
about  one  hundred  and  fifty  persons,  eminent 
in  their  several  specialties,  have  been  accred- 
ited as  delegates.  In  this  work  the  Govern- 
mental Departments  have  been  first  consulted, 
then  local  and  national  organizations  and  in- 
dividuals. 

It  is  suggested  that  all  men  of  science  who 
attend  these  congresses,  in  whatever  capacity, 
register  at  the  office  of  the  Director,  at  No.  20 
Avenue  Bapp,  Paris.  Those  in  charge  will 
take  pleasure  in  giving  all  information  in  their 
possession  concerning  the  programs,  places  of 
meeting,  proposed  f(&tes  and  excursions  in  con- 
nection with  the  Congresses,  etc.,  and  may  thus 
be  able  to  put  persons  with  whom  they  have 
not  previously  corresponded,  in  touch  with 
such  Congresses  as  may  be  most  congenial  and 
profitable. 

We  have  already  published  details  regarding 
many  of  the  congresses  but  the  following  list 
giving  the  complete  list  in  chronological  order 
will  prove  usefhl  to  those  visiting  the  Exposi- 
tion this  summer. 

May  25-27.  Horticaltnre. 

Jane  4-  7.  Forestry. 

4-  7.  Moyable  Property. 

8-11.  Joint  Stock  Companies. 

11-13.  Landed  Property. 

11-13.  Aid  Sooieties  of  Working  Youth. 

14-16.  Teaching  of  Agrioaltnre. 

14-16.  Numiflmatics. 

18-21.  ComparaUve  History. 


18-20.    Agricaltoial  Stations. 
18-21.     Cheap  Dwellings. 
18-25.    Mines  and  Metallurgy. 
18-23.    Women's  Work  and  Institutions. 
20-23.    Yitioaltnre. 
21-23.    Cattle-feeding. 
25-30.    Insurance. 
25-30.    Actuaries. 

25-30.    Labor  Aooidents  and  Society  Insur- 
ance. 
26-30.    Ornithology. 
July.  Chronometry. 

1-  7.    Agriculture. 

8.  Agriculture  Co-operation. 

8-10.    Peoples'  Credit   Bank.    (Loan  So- 
cieties, eta) 

9.  Aeronautics. 
9.    Automobiles. 

9-13.    Prisoners'  Aid  Societies. 

9-16.    Testing  of  Materials. 
10-18.    Profit-Sharing. 
11-13.    Workmen's  Co-operative  Productiye 

Associations. 
15-ia     Profit  Sharing. 
16-18.    Steam  Engines,  etc. 
16-20.    Teaching  of  Social  Science. 
17-23.    Life  Saving. 
18-21.     Commercial  Sohoote. 
18-21.    Homeopathy. 

18-22.    International  Co-operative  Alliance. 
19-21.    Naval  Architecture  and  Construction . 
19-25.    Applied  Mechanios. 
23-28.    Meteorology. 
23-28.    Professional  Medicine. 
23-28.     Photography. 
23-29.    Commerce  and  Industry. 
23-28.    Indnstrial  Property  Bight. 
23-31.    Applied  Chemistry. 
24-29.    Teaching  of  Living  Languages. 
30-Aug.  4.    Architecture. 
30- Aug.  4.    Colonial  Sociology. 
30-Aug.  4.    R^ulation  of  Customs. 
28-Aug.  3.     Navigation. 
30-Aug.  4.    Tariff  Regulations. 
30-Ang.  4.    Higher  Education. 
30-Aag.  5.     Poor  Belief. 
30-Aug.  5.    Public  and  Private  Charities. 
31-ADg.  4.    Comparative  Law. 
Aug^ust.  Music. 

Municipal  Art 
Stage. 

2-  8.    Pharmacy. 

2-  5.    Primary  Education. 
2-  5.    Secondary  Education. 
2-  7.    Philosophy. 
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2-  9.    Hedioine. 

2-  9.    Dermatology. 

6-  -.    Blind. 

6-  8.    Deaf  Mutes. 

6-  8.    Anti-Slavery. 

6-  9.    Hoosing. 

.    RedCroM. 

6-11.    Colonial. 

5-11.    Kathematiof. 

e-11.    Phyaios. 

6-11.    Teohnioal  and  Indnatrial  Edooation. 

8-14.    Dentistry. 

9-15.    Stenography. 

9-11.    Ednoational  Press. 
10-17.    Hygiene  and  Demography. 
10-18.    Bibliography. 
12-14.    Alpinists. 
12-15.    Hypnotism. 
16-2a    Geology. 
18-25.    Eleotridly. 
20-25.    Anthropology  and  Prehistorio  Ar6h»- 

ology. 
22-25.    Psychology. 
25-Sept.  1.    Ethnography. 
27-31.    Economic  and  Ck>mmercial  Geogra- 
phy. 
29-Sept.  1.    Teaching  of  Art. 
29-Sept.  1.    Teaching  of  Design. 
29-8epi  L    Teaching  of  Dtawing. 
30-Sept.  6.    Physical  Edncation. 
September.    Geld  and  SiWer. 

2-8     Ethnographical  Sciences. 

3-5.    Basque  Studies. 

3-8.    History  of  Religions. 

6-^.    Women's  Rights. 

6-9.    Social  Education. 
10-12.    Apiculture 
10-12.    Fruit  Culture. 
10-12.    Folklore. 
10-13.    Popular  Education. 
14-19.    Aquiculture  and  Fishery. 
15-23.    Railroads. 
17-21.    Americanists. 
24-29.    Fisheries. 
25-28.    Sunday  Rest. 
29-6.    Peace. 
October.    1-3.    Maritime  Law. 
1-7.    Botany. 

Fireman  (officers). 
Medical  Press. 

Thread  Numbering  (textile). 
Tramways  (street  railways). 


ANTI' VIVISECTION  LEGISLATION. 

The  following  letter  from  President  Eliot  of 
Harvard  University  to  the  Hon.  James  Mc- 
Millan, Chairman  of  the  Senate  Committee  of 
the  District  of  Columbia,  ia  printed  in  the  medi- 
cal journals: 

Habvard  Univebsity, 

Cambbidob,  March  19,  1900. 

Dear  Sir: — ^I  observe  that  a  new  bill  on  the 
subject  of  vivisection  has  been  introduced  into 
the  Senate,  Bill  No.  34.  This  bUl  is  a  slight 
improvement  on  its  predecessor,  but  is  still 
very  objectionable.  I  beg  leave  to  state  very 
briefly  the  objection  to  all  such  legislation. 

1.  To  interfere  with  or  retard  the  prc^gress  of 
medical  discovery  is  an  inhuman  thing.  Within 
fifteen  years  medical  research  has  made  rapid 
progress,  almost  exclusively  through  the  use  of 
the  lower  animals,  and  what  such  research  has 
done  for  the  diagnosis  and  treatment  of  diph- 
theria it  can  probably  do  in  time  for  tubercu- 
losis, erysipelas,  cerebro-spinal  meningitis,  and 
cancer,  to  name  only  four  horrible  scourges  of 
mankind,  which  are  known  to  be  of  germ 
origin. 

2.  The  human  race  makes  use  of  animals 
without  the  smalleBt  compunctions  as  articles 
of  food  and  as  laborers.  It  kills  them,  con- 
fines them,  gelds  them,  and  interferes  in  all 
manner  of  ways  with  their  natural  lives.  The 
liberty  we  take  with  the  animal  creation  in 
using  utterly  insignificant  members  of  them  for 
scientific  researches  is  infinitesimal  compared 
with  the  other  liberties  we  take  with  animals, 
and  it  is  that  use  of  animals  from  which  the 
human  race  has  most  to  hope. 

3.  The  few  medical  investigators  can  not, 
probably,  be  supervised  or  inspected  or  con- 
trolled by  any  of  the  ordinary  processes  of  Gov- 
ernment supervision.  Neither  can  they  prop- 
erly be  licensed,  because  there  la  no  competent 
supervising  or  licensing  body.  The  Gk>vem- 
ment  may  properly  license  a  plumber,  because 
it  can  provide  the  proper  examination  boards 
for  plumbers ;  it  can  properly  license  young 
men  to  practice  medicine,  because  it  can  pro- 
vide the  proper  examination  boards  for  that 
profession,  and  these  boards  can  testify  to  the 
fitness  of  candidates,  but  the  Government  can 
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not  provide  any  board  of  officials  competent  to 
testify  to  the  fitness  of  the  medical  investigator. 

4.  The  advocates  of  anti-vivisection  laws  con- 
sider themselves  more  humane  and  merciAil 
than  the  opponents  of  such  laws.  To  my  think- 
ing these  unthinking  advocates  are  really  cruel 
to  their  own  race.  How  many  cats  or  guinea 
pigs  would  you  or  I  sacrifice  to  save  the  life  of 
our  child  or  to  win  a  chance  of  saving  the  life  of 
our  child?  The  diphtheria-antitoxin  has  already 
saved  the  lives  of  many  thousands  of  human 
beings,  yet  it  is  produced  through  a  moderate 
amount  of  inconvenience  and  suffering  inflicted 
on  horses  and  through  the  sacrifice  of  a  moder- 
ate number  of  guinea  pigs.  Who  are  the  merci- 
ftil  people — ^the  few  physicians  who  superintend 
the  making  of  the  antitoxin  and  make  sure  of 
its  quality,  or  the  people  who  cry  out  against 
the  infliction  of  any  suffering  on  animals  on 
behalf  of  mankind  ? 

It  is,  of  course,  possible  to  legislate  against 
an  improper  use  of  vivisection.  For  instance, 
it  should  not  be  allowed  in  secondary  schools 
or  before  college  classes  for  purposes  of  demon- 
stration only  ;  but  any  attempt  to  interfere  with 
the  necessary  processes  of  medical  investiga- 
tion is,  in  my  judgment,  in  the  highest  degree 
inexpedient,  and  is  ftindamentally  inhuman. 

Yours  very  truly, 

C.  W.  Eliot. 
Hon.  Jambs  McMillan. 


A  NATIONAL  REPOSITORY  FOB  SCIENCE  AND 

ART, 

A  LECTUBB  was  delivered  at  the  Society  of 
Arts  on  May  18th  by  Professor  Flinders  Petrie 
on  'A  National  Repository  for  Science  and 
Art.'  Professor  Petrie,  as  reported  in  the 
London  Times^  said  that  the  preservation  of 
material  for  study  had  become  an  urgent  ques- 
tion. Many  of  the  sciences  rested  on  proofii 
and  bases  which  were  partly  or  entirely  vanish- 
ing. Looking  at  our  present  needs,  and  first 
of  all  those  which  he  knew  of  personally,  he 
asked  where  was  the  possibility  of  preserving 
all  the  new  world  of  prehistoric  man  that  had 
opened  before  us  in  the  last  30  years.  There 
was  scarcely  a  single  burial  preserved  intact  in 
any  museum,  though  they  might  see  long  rows 
of  objects  from  such  tombs,  divorced  from  all 


else  that  belonged  to  them.  We  had  nothing 
yet  but  stray  examples  of  the  prehistoric  ages 
of  other  countries.  In  Egypt  alone  the  pre- 
historic pottery  extends  to  900  varieties ;  when 
he  made  an  offer  to  the  British  Museum  he  was 
asked  to  send  as  few  as  possible.  To  get  ten 
square  yards  more  in  English  museums  was  a 
problem.  The  bulk  of  the  Greek  and  Latin  in- 
scriptions that  we  possessed  was  stored  in  cellars 
of  the  British  Museum  in  the  worst  of  lights. 
When  the  earliest  Greek  tools  were  offered  to  the 
British  Museum  they  were  declined  as  being  too 
ugly;  and  they  were  lost  beyond  recall.  The  sub- 
ject of  casts  was  a  national  scandal.  As  to  the 
last  1500  years  the  prospect  was  far  worse.  Of 
our  own  architecture  there  was  no  collection, 
except  a  small  one  belonging  to  the  Institute 
of  British  Architects.  There  was  no  home  for 
any  remains  of  the  innumerable  buildings  that 
were  wiped  away  by  modem  changes.  Every 
year  the  tribes  of  our  Empire  were  dwindling, 
becoming  extinct,  or  merging  with  their  rulers. 
Our  civilization  had  wiped  out  races  at  a  greater 
rate  in  this  century  than  in  any  other  of  the 
world's  history.  Yet  there  was  no  place  where 
the  remains  of  these  peoples  and  of  their  civil- 
izations could  be  preserved.  The  study  of 
variations  were  only  just  beginning,  and  was 
the  key  to  the  great  question  of  species.  Yet 
series  of  hundreds  or  thousands  of  the  same 
objects,  however  needftil,  however  irreplace- 
able, could  not  be  kept  in  existing  museums. 
The  larger  geological  specimens  were  scarcely 
ever  preserved.  Most  of  the  remains  of  man 
were  irreplaceable,  and  to  suppose  that  the  re- 
mains of  all  the  past  civilizations  of  the  whole 
world  were  to  be  compressed  into  one  square  Air- 
long  at  Bloomsbury  was  manifestly  absurd.  At 
the  beginning  of  the  century  the  British  Museum 
was  begun  in  an  airy  suburb.  At  the  end  it 
was  in  the  midst  of  square  miles  of  houses, 
with  land  of  high  valtie  around  it.  It  is  hope- 
less to  suppose  that  such  a  site  could  be  fit  for 
the  expansion  of  historical  material.  To  say 
that  nothing  should  be  preserved  that  was 
not  worth  many  pounds  for  each  square  foot 
was  to  destroy  all  hopes  of  progress.  Yet 
we  virtually  did  so  by  saying  ''  The  price  of 
preservation  is  £5  or  £10  per  square  foot ;  per- 
ish all  that  is  not  worth  so  much."    Two  very 
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different  daaaes  of  buildings  and  of  conserva- 
tion were,  in  the  lecturer's  opinion,  required. 
For  valuable  objects  of  which  no  possible  dete- 
rioration must  be  permitted,  and  which  must 
be  safeguarded  from  risks  of  theft,  such  build- 
ings as  our  present  museums  were  admirable. 
But  for  rougher  objects  and  things  jof  small  in- 
dividual value  a  much  less  costly  and  elaborate 
system  was  needed.  A  fine  site  in  a  city,  a 
noble  building,  costly  glaiss  cases  were  quite  in- 
appropriate to  the  greater  part  of  the  material 
which  was  to  be  kept  and  studied.  The  system 
to  which  the  necessities  pointed  was  that  of 
long  galleries,  fiir  apart,  against  which  much 
larger  annexes  could  be  attached  at  any  point. 
This  might  be  called  the  gridiron  pattern,  and 
the  building  must,  of  course,  be  placed  outside 
of  London  rents.  Some  said  :  ''  Let  us  leave 
everything  to  local  care  ;  let  local  museums 
keep  everything  as  found."  They  might  as  well 
leave  things  safely  buried  instead.  The  local  mu- 
seum had  its  own  uses  for  elementary  instruction, 
but  no  student  could  possibly  race  over  the  whole 
world  to  find  the  examples  of  any  subject  he 
needed.  Professor  Petrie  suggested  that  a  square 
mile  of  ground  should  be  obtained  somewhere 
within  an  hour's  train  from  London  at  a  com- 
paratively cheap  rate.  It  would,  in  a  genera- 
tion or  so,  be  to  Greater  London  what  South 
Kensington  was  to  the  Lesser  London  50  years 
ago.  This  village  that  would  grow  up  around  it 
might  very  appropriately  be  called,  after  the 
founder  of  the  British  Museum,  the  village  of 
Sloane.  The  Sloane  Galleries  would  soon  out- 
grow any  confusion  with  the  little  collection  of 
Sir  John  Sloane  in  Lincoln's-inn-fields.  The 
lecturer  worked  out  in  considerable  detail  the 
form  of  the  galleries,  the  cost,  the  arrange- 
ments for  the  staff,  and  the  fittings,  and  said 
that  at  first  the  Sloane  would  be  the  clearing 
ground  for  freeing  the  existing  museums  from 
everything  of  small  value  and  attractiveness. 
That  the  British  Museum  should  thus  devolve 
the  care  of  its  contents  of  lesser  value  was  a 
necessity  that  was  to  be  met  in  the  library  by 
powers  of  very  free-handed  disposal  to  locate 
centers,  or  even  destruction.  Such  powers  in 
other  departments  were  therefore  to  be  expected 
sooner  or  later.  As  yet  nothing  could  legally 
leave  the  museum,  but  useless  lumber  could  be 


interred  in  the  grounds.  The  normal  average 
increase  of  the  vote  for  the  British  Museun 
was  £10,000  every  four  years  of  its  history 
If  the  proposed  national  repository  enabled  tfai 
British  Museum  to  expand  by  weeding  out,  in 
stead  of  by  fresh  building,  the  former  would  b< 
paid  for  to  all  time.  All  that  was  absoluteh 
required  could  be  provided  on  the  present  sys 
tern  of  expenditure  if  the  British  Museum  wer 
to  be  weeded  during  eight  years  of  its  mori 
cumbrous  and  less  valuable  contents  sufficiently 
to  take  in  its  new  acquisitions. 


SCIENTIFIC  NOTES  AND  NEWS. 

Db.  J.  WiLLABD  GiBBS,  profcssor  of  mathe 
matical  physics  in  Yale  University,  has  beei 
elected  a  corresponding  member  of  the  Pari 
Academy  of  Sciences. 

The  gold  medal  of  the  Linnean  Society  o 
London  has  been  awarded  to  Professor  Alfred 
Newton,  F.B.S.,  in  recognition  of  his  importan 
contributions  to  zoological  science.  The  meda 
is  awarded  annually,  alternately  to  a  zoology 
and  to  a  botanist. 

On  May  8  th  the  Prince  of  Wales,  presideo 
of  the  Society  of  Arts,  presented  the  Albei 
medal  to  William  Crookes,  F.B.S.,  ''  for  his  es 
tensive  and  laborious  researches  in  chemistr 
and  in  physics ;  researches  which  have,  in  man 
instances,  developed  into  useftil  practical  appl 
cations  in  the  arts  and  manu&ctures." 

The  Boston  Society  of  Natural  History  ha 
awarded  the  first  Walker  prize  of  $100  to  Di 
Budolph  Buedemann,  assistant  N.  T.  Stat 
paleontologist,  the  subject  of  whose  essay  is  th 
'Hudson  River  formation  of  the  vicinity  < 
Albany,  N.  Y. ,  and  its  taxonomic  equivalents 
The  paper  will  be  published  as  a  bulletin  < 
the  N.  Y.  State  Museum. 

At  the  meeting  of  the  Paris  Acad6mie  d 
M6decine  on  May  1st,  Professors  Behring  (< 
Marburg),  Golgi  (of  Pavia),  Tilanus  (of  Amste 
dam),  and  Pawloff  (of  St.  Petersburg),  wei 
elected  Foreign  Associates. 

Pbofessobs  W.  Pfeffbr  of  Leipzig,  vo 
Bichthofen  of  Berlin,  and  S.  0chwendener  ah 
of  Berlin,  have  been  elected  members  of  tl 
Academy  of  Sciences  of  Ghristiania. 

The  following  candidates  have  been  selecte 
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by  the  Boyal  Society  for  election  into  the  So- 
ciety :  Qeorge  James  Burch,  lecturer  at  Uni- 
versity College  Beading;  T.  W.  Edgeworth 
David,  professor  of  geology  in  the  University  of 
Sydney;  John  Bretland  Farmer,  professor  of 
botany,  Boyal  College  of  Science,  London ; 
Leonard  Hill,  lecturer  on  physiology,  London 
Hospital  Medical  College  ;  John  Home,  senior 
geologist  of  the  Geological  Survey  of  Scotland; 
Joseph  Jackson  Lister,  demonstrator  of  com- 
parative anatomy  in  the  University  of  Cam- 
bridge ;  James  Gordon  MacGregor,  professor  of 
physics,  Dalhousie  College,  Halifax,  N.  S.; 
Patrick  Manson,  physician  and  medical  ad- 
viser to  the  Colonial  Office;  Thomas  Muir, 
superintendent-general  of  education  in  Cape 
Colony ;  Arthur  Alcock  Bambaut,  BadclifTe 
Observer,  late  astronomer  royal  of  Ireland; 
William  James  Sell,  senior  demonstrator  of 
chemistry.  University  of  Cambridge ;  W.  Bald- 
win Spencer,  professor  of  biology  in  the  Mel- 
bourne University,  and  James  Walker,  pro- 
fessor of  chemistry.  University  College,  Dundee. 

Thb  Craggs  Besearch  Scholarship  of  £800  a 
year  has  been  awarded  to  Dr.  G.  L.  Low,  M.A., 
M.B.,  CM.,  of  the  London  School  of  Tropical 
Medicine. 

M.  CoBNU  and  M.  Darboux  Jean  have  been 
nominated  as  candidates  for  election  to  the 
permanent  secretaryship  of  the  Paris  Academy 
of  Sciences. 

An  informal  reception  will  be  given  to  Dr. 
H.  S.  Pritchett,  president-elect  of  the  Massachu- 
setts Listitute  of  Technology,  by  the  Technol- 
(^^r  Club,  on  June  5th. 

Mb.  Otto  H.  Ttttmank,  assistant  superin- 
tendent of  the  Coast  and  Geodetic  Survey,  will 
go  to  Alaska,  where  he  will  trace  the  boundary 
line  established  by  the  fnodusvivendi  of  October, 
1899,  between  the  British  government  and  the 
United  States.  He  will  be  absent  for  about  two 
months. 

President  Oilman  and  Professor  Paul 
Haupt  will  represent  the  Johns  Hopkins  Uni- 
versity at  the  celebration  connected  with  the 
600th  anniversary  of  the  University  of  Cracow 
on  June  7th.  Cambridge  University  will  be 
represented  by  Dr.  Alexander  Hill  and  Mr.  C. 
H.  Monroe. 


Professor  Harris,  of  the  department  of 
geology,  Cornell  University,  will  take  a  class 
with  the  steam  launch  the  Orihoceraa  to  Lake 
Champlain  for  geological  work. 

Dr.  Albert  B.  Prescotp,  dean  of  the  phar- 
maceutical department  of  the  University  of 
Michigan,  was  elected  president  of  the  Amer- 
ican Conference  of  Pharmaceutical  Faculties  at 
its  first  meeting  held  in  Washington,  May  11th. 

SiGNOR  Marconi  left  Southampton  for  New 
York  on  May  26th.  It  is  said  that  he  will  con- 
duct extensive  experiments  on  wireless  teleg- 
raphy in  this  country. 

Jonas  Oilman  Clark,  the  founder  of  Clark 
University  at  Worcester,  Mass.,  died  on  May 
28d,  at  the  age  of  eighty-five  years.  Mr.  Clark 
had  no  children  and  it  is  hoped  that  by  his  will 
Clark  University  will  be  adequately  endowed. 

Gardiner  S.  Williams,  emeritus  professor 
of  the  science  and  art  of  teaching  at  Cornell 
University,  died  on  May  19th,  at  the  age  of 
seventy-two  years. 

The  death  is  announced  of  Dr.  Edmund 
Atkinson,  at  the  age  of  sixty*nine  years.  He 
was  associated,  as  assistant  to  the  late  Sir 
Edward  Frankland,  with  the  early  days  of  the 
chemical  laboratory  of  Owens  College,  Manches- 
ter. Afterwards  he  was  for  many  years  profes- 
sor of  experimental  science  at  the  Boyal  Mili- 
tary College,  Sandhurst,  and  at  the  Staff  Col- 
lege. 

Dr.  a.  Claus,  who  recently  resigned,  on  ac- 
count of  ill  health,  from  the  chair  of  chemistry, 
in  the  University  of  Freiburg  i.B.,  died  on  May 
7th,  aged  60  years. 

We  must  also  record  the  death  at  Ealing, 
England,  of  Brigade-Surgeon-Lieutenant-Colo- 
nel William  Center.  Lieut.  Colonel  Center 
joined  the  Indian  Medical  Department  in  1865, 
and  from  1871  served  in  the  Punjaub  as  chem- 
ical examiner  and  professor  in  the  Lahore  Med- 
ical School.  In  1882  he  was  statistical  officer 
in  the  sanitary  department  of  the  Government 
of  India,  and  afterwards  received  the  appoint- 
ment of  civil  surgeon,  Lahore,  and  superin- 
tendent of  the  lunatic  asylum.  From  1888  un- 
til his  retirement  in  1893  he  held  one  of  the 
chairs  at  Lahore  Medical  College. 
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The  Groonian  lectures  before  the  Boyal  Col- 
lege of  Physicians  of  London,  will  be  delivered 
on  June  19th,  2l8t,  26th  and  28th,  by  Dr.  F. 
W.  Mott,  F.R.S.,  pathologist  to  the  London 
County  Asylums,  who  has  taken  for  his  subject 
'  The  D^;eneration  of  the  Neuron.' 

A  FiBE  occurred  in  the  Astronomical  Observa- 
tory of  Yale  University  on  May  22d.  Damage 
to  the  extent  of  about  $500  was  caused,  and  at 
one  time  the  entire  observatory  was  in  danger. 
The  fire  was  caused  by  a  defective  gas  jet  in 
the  photographic  room. 

Several  positions  of  a  partly  scientific  char- 
acter will  be  filled  by  a  competitive  examina- 
tion in  the  State  of  New  York  on  June  2d. 
These  include  an  assistant  commissioner  of 
agriculture  and  a  bridge  designer  in  the  office  of 
the  State  Engineer  and  Surveyor. 

As  we  have  already  announced,  the  Univer- 
sity of  Illinois  has  fallen  heir  to  the  Bolter 
Collection  of  Insects.  The  collection  numbers 
approximately  fifteen  thousand  species,  repre- 
sented by  about  seventy  thousand  specimens, 
besides  thirty  thousand  duplicates  not  in  the 
systematic  collection.  This  collection,  accum- 
ulated during  the  last  fifty  years  by  the  late 
Andreas  Bolter,  a  business  man  of  Chicago,  is 
remarkable  for  the  excellence  of  the  material 
and  for  the  exquisite  care  with  which  it  has 
been  prepared  and  arranged.  It  represents  all 
orders  of  insects  and  North  America  in  general, 
and  contains  also  a  considerable  amount  of  ex- 
otic material.  The  gift  was  made  by  the  exec- 
utors of  Mr.  Bolter,  in  accordance  with  the 
terms  of  his  will,  conditional  upon  its  mainte- 
nance* as  a  unit,  under  the  name  of  the  *  Bol- 
ter Collection  of  Insects,'  in  a  fire-proof  build- 
ing. 

The  valuable  series  of  specimens  collected 
by  Mr.  R.  T.  Gunther  in  N.  W.  Persia,  and  de- 
scribed by  him  and  others  in  the  Journal  of  the 
Linnean  Society  (London)  published  last  Janu- 
ary is  now  incorporated  with  the  collections  of 
the  British  Museum. 

A  COMMITTEE  of  the  Society  for  Plant  Mor- 
phology and  Physiology  consisting  of  Professor 
Farlow,  Dr.  MacDougal,  and  Dr.  Yon  Schrenk, 
will' report  to  a  business  meeting  of  that  body 


in  New  York  in  the  last  week  in  June  upon  th< 
feasibility  of  securing  an  improved  method  o 
bibliographical  reviews  in  botany. 

The  Bight  Hon.  W.  H.  Long,  M.P.,  Presi 
dent  of  the  British  Board  of  Agriculture,  has  ap 
pointed  a  Departmental  Committee  to  inquir 
into  the  conditions  under  which  agricultura 
seeds  are  at  present  sold,  and  to  report  whethe 
any  ftirther  measures  can  with  advantage  b 
taken  to  secure  the  maintenance  of  adequat 
standards  ofpurity  and  germinating  power.  Th 
Committee  will  consist  of  the  following  men 
bers,  viz:  The  Earl  of  Onslow,  G.C.M.G. 
chairman;  Sir  W.  T.  Thiselton-Dyer,  K.C.M.G. 
CLE.;  Sir  Jacob  Wilson ;  Mr.  B.  A.  Andei 
son.  Secretary  of  the  Irish  Agricultural  Organ 
ization  Society ;  Mr.  B.  Stratton,  The  Dufiryi 
Newport  (Mon.);  Mr.  Martin  J.  Sutton,  Henley 
park,  Oxon.;  Mr.  James  Watt,  KnowefieU 
Carlisle,  and  Mr.  David  Wilson,  Carbeth,  Ki 
learn,  N.  B.  Mr.  A.  E.  Brooke-Hunt  of  th 
Board  of  Agriculture,  will  act  as  secretary  t 
the  committee. 

The  Fourth  Annual  Report  of  the  New  Yor 
Zoological  Society  contains  besides  reports  < 
the  Executive  Committee,  Director  and  Treai 
urer,  a  list  of  members,  and  the  various  acts  n 
lating  to  the  Park,  as  well  as  a  number  of  plat4 
illustrating  details  of  construction  and  insta 
lation  and  positions  of  the  herds  of  elk  and  bisoi 
The  Society  is  to  be  congratulated  upon  the  rapi 
progress  it  has  made  since  assuming  control  \ 
the  grounds  in  August,  1898,  and  also  upon  tl 
fact  that  every  dollar  has  been  expended  1 
good  advantage.  It  is  to  be  hoped  that  it  me 
succeed  in  increasing  its  membership  and  i 
securing  the  funds  needed  for  the  proper  mau 
tenance  of  the  park.  The  number  of  anima 
in  the  park  on  Jan.  1, 1900,  was  781,  distribute 
as  follows:  mammals,  44  species,  151  in^ 
viduals;  birds,  48  species,  185  specimen; 
reptiles,  92  species,  445  specimens. 

The  authorities  of  the  British  Museum  ha 
decided  to  adopt  a  system  of  hydraulic  presaa 
upon  all  the  fire  mains  of  the  institution  as  i 
additional  precaution  against  fire.  By  tl 
adoption  of  this  system  a  pressure  of  water 
enormous  force  will  be  obtained  by  the  me 
turning  of  a  couple  of  wheels,  and  the  necessi 
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for  the  fire  engines  which  are  at  present  on  the 
roof  of  the  museum  will  be  obviated. 

The  new  British  National  Physical  Labora- 
tory will  not  be  erected  on  grounds  belonging 
to  Kew  (kirdens  as  has  been  stated  but  on 
crown  land  outside  the  (kirdens. 

The  coming  meeting  of  the  American  Asso- 
ciation will  offer  several  special  features  to  the 
botanists.  Among  these  we  note  that  Section  G. 
will  be  the  guests  of  the  New  York  Botanical 
Garden  on  Wednesday,  June  27th,  on  which  date 
the  Torrey  memorial  program  will  be  given  in  the 
lecture  hall  of  the  museum  of  the  Garden.  The 
special  features  of  this  program  have  been  noted 
in  a  previous  number  of  this  Joubnal.  The  Sec- 
tion and  the  Botanical  Society  of  America  will 
hold  a  joint  session  on  Thursday,  June  28th,  in 
which  the  program  of  the  latter  including  the 
president's  address  will  be  given.  A  general 
discussion  of  the  plant  geography  of  North 
America  has  been  arranged  for  Friday,  June 
29th,  in  which  Dr.  F.  Y.  Coville,  Dr.  John 
Macoun,  Professor  B.  L.  Robinson,  Dr.  John 
K.  Small,  Professor  W.  A.  Kellermann,  Dr. 
BoBCoe  Pound,  Dr.  H.  C.  Cowles,  Dr.  P.  A. 
Bydberg,  Dr.  J.  N.  Rose,  Professor  G.  Y.  Piper, 
Professor  W.  L.  Bray,  Mr,  T.  H.  Kearney,  Dr. 
N.  L.  Britton  and  perhaps  one  or  two  foreign 
botanists  will  participate.  The  last  general 
presentation  of  this  subject  in  a  systematic  man- 
ner was  given  at  the  Indianapolis  meeting  in 
1890,  since  which  time  such  advances  have  been 
made  in  the  development  of  the  principles  that 
govern  plant  distribution,  and  in  the  collation 
of  facts  from  the  careflil  study  of  the  flora  that 
the  coming  symposium  is  bound  to  be  of  great 
interest  and  lasting  value. 

*  Under  the  auspices  of  the  Boston  Society  of 
Natural  History,  a  series  of  courses  in  natural 
history,  including  geology,  zoology  and  botany, 
will  be  given  at  Bayville,  Linekin  Bay,  Maine, 
beginning  Friday,  July  6,  1900,  and  continuing 
for  three  weeks.  The  object  of  these  courses  is  to 
teach  the  elements  of  natural  history  by  obser- 
vation in  the  field  and  laboratory  under  trained 
instructors,  and  to  furnish  opportunity  for  more 
extended  work  in  one  or  more  of  the  branches 
taught,  to  those  who  desire  it,  under  the  guid- 
ance of  the  instructors.     Mr.  A.  W.  Grabau,  of 


Rensselaer  Polytechnic  Institute,  will  give  in- 
struction in  zoology ;  Mr.  Freeland  Howe,  Jr., 
of  Harvard  University,  in  zoology,  and  Mr.  G. 
E.  Preston,  assistant  in  Harvard  University,  in 
botany.  Further  particulars  may  be  obtained 
by  addressing  Mr.  A.  W.  Grabau,  Boston  So- 
ciety of  Natural  History,  Boston,  Mass. 

The  New  Mexico  Biological  Station,  con- 
ducted by  Professor  T.  D.  A.  Gockerell  and  Miss 
Wilmatte  Porter,  will  be  in  session  at  Las  Yegas 
during  June  and  July.  Special  attention  will 
be  given  to  the  local  plants  and  insects. 

A  few  years  ago  it  was  necessary  to  import 
from  abroad  most  of  the  scientific  apparatus  re- 
quired for  instruction  and  research.  At  present 
such  apparatus  is  to  a  large  extent  made  at 
home,  and  there  are  indications  that  it  will 
soon  be  exported  to  a  considerable  degree. 
Thus  Messrs.  Queen  &  Go.,  of  Philadelphia, 
have  recently  received  an  order  from  a  foreign 
government  for  two  Ruhmkorflf  induction  coils 
which  will  be  the  largest  ever  made.  The  cele- 
brated Spottiswoode  coil,  built  under  the  aus- 
pices of  the  Royal  Society,  gave  a  spark  of  42 
inches.  The  Queen  coils  are  to  give  a  spark  of 
45  inches,  expending  an  energy  of  8  to  4  horse- 
power, and  having  a  potential  of  half  a  million 
volts. 

At  a  meeting  of  the  Zoological  Society  of 
London  on  May  8th,  Mr.  J.  S.  Budgett,  F.Z.S., 
read  a  paper  entitled  'Some  Points  in  the 
Anatomy  of  Polypierus^'^  as  deduced  from  an  ex- 
amination of  specimens  lately  procured  by  the 
author  in  the  River  Chtmbia.  The  urinogenital 
organs  of  the  male  and  female  Polypierus  were 
described  in  detail;  those  of  the  male,  it  was 
believed,  for  the  first  time,  while  the  descrip- 
tion now  given  of  the  genital  ducts  in  the  female 
did  not  entirely  agree  with  those  of  previous 
writers.  The  later  stages  in  the  formation  of 
these  organs  were  also  described,  and  it  was 
shown  that  the  condition  found  in  the  Ganoid 
LepidostetJLs,  where  the  products  of  the  testis  are 
carried  away  by  the  tubules  of  the  kidney,  was 
not  primitive.  Some  new  points  of  interest  in 
the  vascular  system  were  communicated,  and 
reasons  were  given  for  not  regarding  the  ex- 
ternal gill  of  Polypterua  as  homologous  with  the 
hyoidean  pseudobranch  of  AcipenBer,  but  rather 
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with  the  external  gill  of  the  Dipnoi  and  the 
Amphibia.  The  formation  of  the  abdominal 
pores  of  PoU/pUru8  was  also  described,  and  the 
use  of  the  enlarged  anal  fin  of  the  male  in  the 
breeding-season  was  discussed. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

Th£  wills  of  John  Nicholas  Brown  and 
Harold  Brown  were  filed  in  Newport  on  May 
22d.  Brown  University  receives  $25,000  from 
them  each.  J.  N.  Brown  leaves  $150,000  for  a 
library  building  and  $500,000  for  an  endow- 
ment, the  place  of  the  library  to  be  selected  by 
the  trustees.  Both  wills  contain  a  number  cf 
charitable  bequests. 

Washington  and  Lee  Uniyebsity  receives 
$3000  for  a  scholarship  by  the  will  of  the  late 
Mrs.  Juliet  S.  Bradford. 

The  entomological  collection  belonging  to 
the  late  Dr.  J.  A.  Lintner,  for  many  years 
State  entomologist,  is  to  be  given  to  Cornell 
University  by  his  widow  as  a  memorial  to  her 
husband. 

Mb.  Thomas  Andrews,  F.B.S.,  has  given 
to  the  Chemical  Laboratory  of  Cambridge  Uni- 
versity one  of  the  Echelon  spectroeoopee,  in- 
vented by  Professor  A.  A.  Michelson. 

A  DOEMiTOBY  is  being  erected  by  Cornell 
University  on  the  tract  of  land  in  the  Adiron- 
dacks,  used  in  connection  with  the  School  of 
Forestry. 

It  is  said  that  a  commercial  university  will 
soon  be  established  at  Hamburg  with  all  the 
rights  of  the  German  universities  and  technical 
schools.  Provision  will  be  made  for  chairs  in 
all  scientific  subjects  connected  with  com- 
merce. 

On  May  9th,  the  Convocation  of  Oxford  Uni- 
versity established  the  new  degrees  of  Doctor 
in  Science  and  in  Literature.  Now  it  will  no 
longer  be  necessary  for  graduates  in  science 
of  this  ancient  seat  of  learning  to  take  the 
examinations  of  London  University  for  the 
sake  of  obtaining  a  doctorate.  Thus  the  im- 
pulse given  to  research  will  be  both  direct  and 
indirect. 

Mb.   Balfoub  has  consented    to  give  tlie 


inaugural  address  at  the  summer  meeting  for 
University  Extension  students  and  others  to 
be  held  at  Cambridge  in  August.  The  meeting 
will  last  from  August  2d  to  27th,  and  daring 
that  time  over  one  hundred  lectures  will  be 
delivered  upon  different  aspects  of  life  and 
thought  in  England  in  the  nineteenth  century. 
Amongst  those  who  will  lecture  are  Professor 
Jebb,  M.P.,  Professor  A.  V.  Dicey,  Professor 
Clifford  Allbutt,  Dr.  Augustus  Jessopp,  the 
Master  of  Trinity,  Sir  Robert  Ball,  Professor 
J.  J.  Thomson,  the  Bishop  of  Southampton,  Sir 
Joshua  Fitch,  and  the  Dean  of  Ely. 

• 

A  BEQUisrriON  addressed  to  Lord  Balfour  is 
being  signed,  asking  him  to  allow  himself  to  be 
nominated  for  the  chancellorship  of  St.  An- 
drews University,  vacant  by  the  death  of  the 
Duke  of  Argyll.  The  appointment  rests  with 
the  general  council  of  the  University,  and  is 
held  by  the  occupant  for  life. 

Mb.  Laubence  Edmonds  Qbiffin,  Bruce 
Fellow  and  candidate  for  the  degree  of  Doctor 
of  Philosophy  this  year  at  the  Johns  Hopkins 
University,  has  been  appointed  instructor  in 
biology  in  the  College  for  Women  of  the  West- 
em  Reserve  University,  in  the  place  of  the  late 
Dr.  N.  B.  Harrington. 

Alice  W.  Wilcox,  instructor  in  biology  at 
Yassar  College,  has  been  appointed  by  the  fac- 
ulty to  hold  the  Babbott  Fellowship  for  1900 
1901  and  will  do  graduate  work  in  biology  at 
the  University  of  Chicago. 

Seybbal  changes  have  recently  taken  place 
in  the  medical  staff  of  Univernty  CoUc^, 
London.  Dr.  Sydney  Ringer  has  retired  from 
the  Holme  professorship  of  Clinical  Medicine, 
and  has  been  succeeded  by  Dr.  F.  T.  Roberts. 
Mr.  Christopher  Heath  has  resigned  the  Holme 
professorship  of  Clinical  Surgery  and  is  suc- 
ceeded by  Mr.  Rickman  J.  Godlee.  Dr.  Rob- 
erts on  taking  up  the  Holmes  professorship  has 
resigned  the  professorship  of  the  principles  and 
practice  of  medicine,  and  the  counal  haYe  se- 
lected Dr.  Q.  Vivian  Poore  to  succeed  him. 

Db.  John  Wyllib  has  been  elected  professor 
of  medicine  in  the  University  of  Edinburgh  in 
succession  to  the  late  Sir  Thomas  Grainger 
Stewart. 
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VARIATION  AND  SOME  PHENOMENA  CON- 
NECTED WITH  REPRODUCTION 
AND  SEX* 

I. 

In  the  following  address  an  attempt  is 
made  to  treat  the  facts  of  variation  and 
heredity  without  any  theoretical  preconcep- 
tions. The  ground  covered  has  already 
been  made  familiar  to  us  by  the  writings 
of  Darwin,  Spencer,  Gal  ton,  Weismann, 
Romanes,  and  others.  I  have  not  thought 
it  advisable  to  discuss  the  theories  of  my 
predecessors,  not  from  a  want  of  apprecia- 
tion of  their  value,  but  because  I  was  an- 
xious to  look  at  the  facts  themselves  and 
to  submit  them  to  an  examination  which 
should  be  as  free  as  possible  from  all  theo- 
retical bias. 

*  Zoology  is  the  science  which  deals  with 
animals.  Knowledge  regarding  animals  is, 
for  convenience  of  study,  classified  into 
several  main  branches,  amongst  the  most 
important  of  which  may  be  mentioned ;  (1) 
the  study  of  structure;  (2)  the  study  of 
the  functions  of  the  parts  or  organs;  (3) 
the  arrangement  of  animals  in  a  system 
of  classification;  (4)  the  past  history  of 
animals ;  (5)  the  relations  of  animals  to 
their  environment;  (6)  the  distribution 
of  animals  on  the  earth's  surface.  That 
part  of  the  Science  of  Zoology  which  deals 

*  Address  of  the  president  to  the  Zoological  Sec- 
tion of  the  British  Association  for  the  Advancement  of 
Science,  Doyer,  1699. 
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with  the  fanctioDB  of  organs,  particularly  of 
the  organs  of  the  higher  animals,  is  fre- 
quently spoken  of  as  Physiology,  and  sepa- 
rated more  or  less  sharply  from  the  rest  of 
Zoology  ander  that  heading.  So  strong  is 
the  line  of  cleavage  between  the  work  of  the 
Physiologist  and  that  of  other  Zoologists, 
that  this  Association  has  thought  it  advisa- 
ble to  establish  a  special  Section  for  the  dis- 
cussion of  physiological  subjects,  leaving  the 
rest  of  Zoology  to  the  consideration  of  the 
old-established  Section,  D.  In  calling  at- 
tention to  this  fact,  I  do  not  for  one  mo- 
ment wish  to  question  the  advisability  of  the 
course  of  action  which  the  Association  has 
taken.  The  Science  of  Physiology  in  its 
modem  aspects  includes  a  vast  body  of  facts 
of  great  importance  and  great  interest  which 
no  doubt  require  separate  treatment.  But 
what  I  do  wish  to  point  out  is  that  it  is 
quite  impossible  for  ns  here  to  abrogate  all 
onr  functions  as  physiologists.  Some  of  the 
most  important  problems  of  tiie  physiolog- 
ical side  of  Zoology  still  remain  within  the 
purview  of  this  Section. 

For  instance,  the  important  and  far-reach- 
ing problems  connected  with  reproduction 
and  variation  are  very  largely  left  to  this 
Section,  and  that  large  group  of  intricate 
and  almost  entirely  physiological  phenom- 
ena connected  with  the  adaptations  of  or- 
ganisms to  their  environment  are  dealt  with 
almost  exclusively  here.  Indeed,  we  may 
go  further,  and  say  that  apart  altogether 
from  practical  questions  of  convenience, 
which  make  it  desirable  to  separate  a  part 
of  physiological  work  from  the  Zoological 
Section,  it  is,  as  a  matter  of  fact,  impossible 
to  divorce  the  intelligent  study  of  structure 
from  that  of  function.  The  two  are  indis- 
solubly  connected  together.  The  differen- 
tiation of  structure  involves  the  differenti- 
ation of  function,  and  the  differentiation  of 
function  that  of  structure.  The  conceptions 
of  structure  and  function  are  as  closely  as^ 
Boclated  as  those,  of  matter  and  force.     A 


zoologist  who  confined  himself  to  the  stadj 
of  the  structure  of  organisms,  and  paid  nc 
attention  to  the  functions  of  the  parts,  woulc 
be  as  absurd  a  person  as  a  philologist  wh( 
studied  the  structure  of  words  and  took  n< 
account  of  their  meaning.  In  the  early  par 
of  this  century,  when  the  subject  matter  o 
zoology  was  not  so  vast  as  it  is  at  present 
this  aspect  of  the  case  was  fully  recognized 
and  one  of  the  greatest  zoologists  of  th 
century,  whether  considered  from  the  poln 
of  view  of  modern  anatomy,  or  of  moden 
physiology,  was  Professor  of  Anatomy  an< 
Physiology  at  the  University  of  Berlin. 

Having  said  that  much  as  to  the  variou 
aspects  of  living  Nature,  of  natural  history 
if  you  like,  which  it  falls  within  the  provinc 
of  this  Section  to  deal  with,  I  may  now  pre 
ceed  to  the  subject  of  my  address.  An 
when  I  mention  to  you  what  that  subject  i 
yon  will  be  able  to  make  some  allowance  fc 
the  somewhat  commonplace  remarks  wit 
which  I  have  treated  you.  For  that  subjec 
though  it  has  its  important  morphologic^ 
aspects,  is  in  the  main  a  physiological  om 
at  any  rate,  no  study  which  does  not  tal 
account  of  the  physiological  aspect  of  it  ca 
ever  hope  to  satisfy  the  intellect  of  mai 

The  subject,  then,  to  which  I  wish  1 
draw  your  attention  at  the  outset  of  oi 
proceedings,  is  the  great  subject  of  Variatic 
of  Organisms. 

As  everyone  knows,  there  is  a  vast  nui 
ber  of  different  kinds  of  organisms.  Eac 
kind  constitutes  a  species,  and  consists 
an  assemblage  of  individuals  which  r 
semble  one  another  more  closely  than  tin 
do  other  animals,  which  transmit  the 
characteristics  in  reproduction  and  whi< 
habitually  live  and  breed  together.  But  tl 
members  of  a  species,  though  resemblii 
one  another  more  closely  than  they  resei 
ble  the  members  of  other  species,  are  n 
absolutely  alike.  They  present  difference 
differences  which  make  themselves  appare 
even  in  members  of  the  same  family,  t.  e., 
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the  offspring  of  the  same  parents.  It  is 
these  differences  to  which  we  apply  the  term 
variation.  The  immense  importance  of  the 
stady  of  variations  may  be  judged  from  the 
iSetct  that,  according  to  the  generally  received 
evolution  theory  of  Darwin,  it  is  to  them 
that  the  whole  of  the  variety  of  living  and 
extinct  organisms  is  due.  Without  varia- 
tion there  could  have  been  no  progress,  no 
evolution  in  the  structure  of  organisms.  If 
ofispring  had  always  exactly  resembled  their 
parents  and  presented  no  points  of  differ- 
ence, each  succeeding  generation  would 
have  resembled  those  previously  existing, 
and  no  change,  whether  backwards  or  for- 
wards, could  have  occurred.  This  phenom- 
enon of  genetic  variation  forms  the  bedrock 
upon  which  all  theories  of  evolution  must 
rest,  and  it  is  only  by  a  study  of  variations, 
of  tlieir  nature  and  cause,  that  we  can  ever 
hope  to  obtain  any  real  insight  into  the  ac- 
tual way  in  which  evolution  has  taken  place. 
Notwithstaading  its  importance,  the  subject 
is  one  which  has  scarcely  received  from  zo- 
ologists the  attention  which  it  merits. 

Though  much  has  been  written  on  the 
causes  of  variation,  too  little  attention  has 
of  late  years  been  paid  to  the  phenomenon. 
Since  the  publication  of  Darwin's  great 
work  on  the  'Variation  of  Animals  and 
Plants  under  Domestication,'  there  have 
been  but  few  books  of  first-rate  importance 
dealing  with  the  subject.  The  most  impor- 
tant of  these  is  Mr.  William  Bateson's  work, 
entitled  '  Materials  for  the  Study  of  Varia- 
tion.' I  have  no  hesitation  in  saying  that 
I  regard  this  work  as  a  most  important  con- 
tribution to  the  literature  of  the  Evolution 
theory.  In  it  attention  is  called,  with  that 
emphasis  which  the  subject  demands,  to  the 
supreme  importance  of  the  actual  study  of 
variation  to  the  evolutionist,  and  a  syste- 
matic attempt  is  made  to  classify  variations 
as  they  occur  in  Nature.  In  preparing  this 
book  Mr.  Bateson  has  performed  a  very  real 
service  to  zoology,  not  the  least  part  of 


which  is  that  he  has  made  a  most  effective 
protest  against  that  looseness  of  speculative 
reasoning  which,  since  the  publication  of 
the  'Origin  of  Species,'  has  marred  the 
pages  of  so  many  zoological  writers. 

The  Variations  of  Organisms  may  be 
grouped  under  two  heads,  according  to 
their  nature  and  source:  (1 )  There  are  those 
variations  which  appear  to  have  no  relation 
to  the  external  conditions,  for  they  take 
place  when  these  remain  unchanged,  a.  g., 
in  members  of  the  same  litter  ;  they  are  in- 
herent in  the  constitution  of  the  individual. 
These  we  shall  call  constitutional  varia- 
tions, or  as  their  appearance  seems  nearly 
always  to  be  connected  with  reproduction, 
they  may  be  called  genetic  (congenital,  blas- 
togenic)  variations,  (2)  The  second  kind 
of  variations  are  those  which  are  caused 
by  the  direct  action  of  external  conditions. 
These  variations  constitute  the  so-called  ae- 
quired  characters. 

My  first  object  is  to  consider  these  two 
kinds  of  variations,  their  nature,  their 
causes  and  their  results  on  subsequent  gen- 
erations and  to  inquire  whether  there  are 
any  fundamental  differences  between  them. 
In  this  connection  it  is  of  particular  im- 
portance that  we  should  inquire  whether 
acquired  modifications  are  transmitted  in 
reproduction.  As  is  well  known,  there  are 
two  schools  of  thought  holding  directly  op- 
posite views  as  to  this  matter.  The  one  of 
these  schools — the  so-called  Lamarckian 
school — holds  that  they  may  be  transmitted 
as  such  in  reproduction ;  the  other  school, 
on  the  other  hand,  maintains  that  acquired 
modifications  affect  only  the  individual 
concerned,  and  are  not  handed  on  as  such 
in  reproduction.  That  the  decision  of  the 
matter  is  not  only  theoretically  important, 
but  also  practically,  is  evident,  for  upon  it 
depends  the  answer  to  the  question  whether 
mental  or  other  facilities  acquired  by  the 
laborious  exercise  of  the  individual  are  ever 
transmitted  to  the  offspring — whether  the 
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facility  which  the  individual  acquires  in 
resisting  temptation  makes  it  any  easier  for 
the  offspring  to  do  the  same,  whether  the 
effects  of  education  are  cumulative  in  suc- 
cessive generations.  To  put  the  matter  as 
Francis  Oalton  has  put  it,  is  nature  stronger 
than  nurture,  or  nurture  than  nature? 

We  have  then  two  kinds  of  variation  to 
consider :  (1)  genetic  variation,  (2)  ac- 
quired modification.  It  is  the  former  of 
these — ^namely,  genetic  variation— with 
which  I  wish  primarily  to  deal.  Let  us 
examine  more  fully  the  mode  of  its  occur- 
rence. 

GENETIC   VARIATION. 

Organized  beings  present,  as  you  are 
aware,  two  main  kinds  of  reproduction, 
the  sexual  and  the  asexual.  These  two 
kinds  of  reproduction  present  certain  differ- 
ences, of  which  the  most  important,  and 
the  only  one  which  concerns  us  now,  is  the 
fact  that  genetic  variation  is  essentially  as- 
sociated with  sexual  reproduction,  and  is 
rarely,  if  ever,  found  in  asexual  reproduc- 
tion. In  other  words,  whereas  the  offspring 
resulting  from  asexual  reproduction  as  a 
rule  exactly  resemble  the  parent,  they  are 
always  different  from  the  parents  in  sexual 
reproduction.  I  am  aware  that  I  am  tread- 
ing on  disputed  ground.  You  will  observe 
that  I  do  not  make  the  assertion  that  asex- 
ually  produced  offspring  always  exactly  re- 
semble the  parent,  and  never  present  ge- 
netic variations.  To  say  that  would  be 
going  too  far  in  the  present  state  of  our 
knowledge.  Therefore  I  have  put  the 
matter  less  strongly,  and  merely  assert 
that  whereas  asexual  reproduction  is  on 
the  whole  characterized  by  identity  between 
the  offspring  and  the  parent,  sexual  repro- 
duction is  always  characterized  by  differ- 
ences more  or  less  marked  between  the  two  ; 
and  I  reserve  the  question  as  to  whether 
genetic  variations  are  ever  found  in  asexual 
reproduction  for  later  consideration. 

This  modified  form  of  the  statement  will, 


I  think,  be  admitted  on  all  hands,  but  be- 
fore going  on  I  will  illustrate  my  meaning 
by  reference  to  actual  examples. 

Asexual  reproduction  is  a  phenomenon 
comparatively  rare  in  the  animal  kingdom, 
and  when  it  does  occur  it  is  exceedingly 
difficult  to  investigate  from  this  particulair 
point  of  view.  In  the  vegetable  kingdom, 
on  the  other  hand,  it  is  quite  common.  All, 
or  almost  all,  plants  possess  this  power,  and 
in  a  very  great  many  of  them  the  result  of 
its  exercise  can  be  fully  followed  out,  and 
contrasted  with  that  of  sexual  reproduction. 
Let  us  follow  it  out  in  the  potato-plant. 
The  potato  can  and  does  normally  propa- 
gate itself  asexually  by  means  of  its  under- 
grpund  tubers.  As  you  will  know,  if  you 
take  one  of  these  and  plant  it,  it  gives  rise 
to  a  plant  exactly  resembling  the  parent. 
If  the  tuber  (seed  as  it  is  sometimes  erro- 
neously called)  be  that  of  the  Magnum  Bo- 
num,  it  gives  rise  to  a  plant  with  foliage, 
flowers  and  tubers  of  the  Magnum  Bonum 
variety ;  if  it  be  the  Snowdrop,  the  foliage, 
flowers,  habit  and  tubers  are  totally  differ- 
ent from  the  Magnum  Bonum,  and  are 
easily  identified  as  Snowdrops.  In  this 
way  a  favorable  variety  of  potato  can  be 
reproduced  to  almost  any  extent  with  all 
its  i>eculiarities  of  earliness  or  lateness, 
pastiness  or  mealiness,  power  of  resisting 
disease  and  so  forth.  By  asexual  repro- 
duction the  exact  fac-simile  of  the  parent 
may  always  be  obtained,  provided  the  con- 
ditions remain  the  same. 

Now  let  us  turn  to  the  results  of  sexual 
reproduction — the  seeds,  i.  e.,  the  real  seeds, 
which  as  you  know  are  produced  in  the 
flowers,  are  the  means  by  which  sexual  re- 
production is  effected.  They  are  produced 
in  great  quantity  "by  most  plants,  and  when 
placed  in  the  ground  under  the  proper  con- 
ditions they  germinate  and  produce  plants. 
But  these  plants  do  not  resemble  the  parent. 
Try  the  seed  of  the  Magnum  Bonum  potato 
and  raise  plants  from  it.     Do  you  think 
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that  any  of  them  will  be  the  Magnum  Bo- 
nnm  with  all  its  properties  of  keeping,  resist- 
ing disease  and  so  forth  ?  Not  a  bit  of  it. 
The  probability  is,  that  not  one  of  yonr 
seedling  plants  will  exactly  reproduce  the 
parents ;  they  will  all  be  different.  Again, 
take  the  apple ;  if  you  sow  the  seed  of  a 
Blenheim  Orange  and  raise  young  apple- 
trees,  you  will  not  get  a  Blenheim  Orange. 
All  your  plants  will  be  different,  and  prob- 
ably not  one  will  give  you  apples  with  the 
peculiar  excellence  of  the  parent.  If  you 
want  to  propagate  your  Blenheim  Orange 
and  increase  the  number  of  your  trees,  you 
must  proceed  by  grafting  or  by  striking  cut- 
tings, which  are  the  methods  by  which  such 
a  tree  may  be  asexually  reproduced.  And 
so  on.  Examples  might  be  multiplied  in- 
definitely. Every  horticulturist  knows 
that  variety  characterizes  seedlings,  i.  e., 
sexual  offspring,  whereas  identity  is  found 
in  slips,  grafts  and  offsets,  t.  e.,  in  asexual 
offspring ;  and  that  if  you  want  to  get  a 
new  plant  you  must  sow  seeds,  while  if  you 
want  to  increase  your  stock  of  an  old  one 
you  must  strike  cuttings,  plant  tubers  or 
proceed  in  some  analogous  manner. 

An  apparent  exception  to  this  rule  is 
afforded  by  so-called  bud  variation,  but  it 
is  not  certain  that  this  is  really  an  exception. 
In  so  far  as  these  bud  variations  are  not  of 
the  nature  of  acquired  variations  produced 
by  a  change  of  external  conditions,  and  dis- 
appearing as  soon  as  the  old  conditions  are 
renewed,  they  are  probably  stages  in  the 
growth  and  development  of  the  organism. 
That  is  to  say,  they  are  of  the  same  nature 
as  those  peculiarities  in  animals  which  ap- 
pear at  a  particular  time  of  life,  such  as  a 
single  lock  of  hair  of  a  different  color  from 
the  rest  of  the  hair,*  the  change  in  color  of 
hair  with  growth,!  the  appearance  of  insan- 
ity or  of  epilepsy  at  a  particular  age.    There 

*  Darwin,  Variation^  Vol.  I.,  p.  449. 
t  As  an  example  I  may  refer  to  the  Himalayan  rab- 
bit ;  Darwin,  Variation^  Vol.  I.,  p.  114. 


is  nothing  more  remarkable  in  a  single  bud 
on  a  tree  departing  from  the  usual  charac- 
ter at  a  particular  time  of  life,  than  in  a 
particular  hair  of  a  mammal  doing  the 
same  thing. 

We  have  seen  that,  speaking  broadly, 
genetic  variation  is  connected  with  sexual 
reproduction,  and  it  becomes  necessary  to 
examine  this  mode  of  reproduction  a  little 
more  fully.  What  is  the  essence  of  sex- 
ual reproduction,  and  how  does  it  differ 
from  asexual  ?  What  I  am  now  going  to 
say  applies  generally  to  the  phenomenon 
whether  it  occurs  in  plants  or  animals.  Sex- 
ual reproduction  is  generally  carried  on  by 
the  co-operation  of  two  distinct  individu- 
als— these  are  called  the  male  and  female 
respectively.  They  produce,  by  a  process 
of  unequal  fission  which  takes  place  at  a 
part  of  their  body,  called  the  reproductive 
gland,  a  small  living  organism  called  the 
reproductive  cell.  The  reproductive  cell 
produced  by  the  male  is  called  in  animals 
the  spermatazoon,  and  is  different  in  form 
from  the  corresponding  cell  produced  by  the 
female,  and  called  in  animals  the  ovum. 
The  object  with  which  these  two  organisms 
are  produced  is  to  fuse  with  one  another 
and  give  rise  to  one  resultant  uninucleated 
organism  or  cell,  which  we  may  call  the 
zygote.  This  process  of  fusion  between  the 
two  kinds  of  reproductive  cells,  which  are 
termed  gametes^  is  called  coiyugation.  The 
difference  in  structure  between  the  male 
and  female  gamete  is  a  matter  of  secondary 
importance  only,  and  is  connected  with  the 
primary  function  of  coming  into  contact 
and  fusing.  The  same  may  be  said  with 
regard  to  the  so-called  sexual  differences  of 
the  parents  of  the  two  kinds  of  gametes, 
and  to  the  powerful  instincts  which  regu- 
late their  action.  The  conjugation  of  the 
male  and  female  gamete,  or  the  fertilization 
of  the  ovum,  as  it  is  sometimes  called,  con- 
sists in  the  fusion  of  two  distinct  masses  of 
protoplasm  which  are  nearly  always  pro- 
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duced  by  different  individaals.  In  the  case  of 
hermaphrodites,  the  term  applied  to  organ- 
ifims  which  prodaoe  both  male  and  female 
gametes  in  the  same  indlvidaal,  there  is 
generally  some  arrangement  which  tends  to 
prevent  the  male  gamete  from  conjugating 
with  the  female  gamete  of  the-same  parent ; 
but  this  phenomenon  is  not  absolutely  ex- 
cluded, and  takes  place  as  a  normal  phenom- 
enon in  many  plants  and  possibly  in  some 
animals. 

This  fusion  of  the  protoplasm  of  the  two 
gametes  gives  ns  a  uninucleated  organism 
— for  the  fusion  of  the  nuclei  of  the  two 
gametes  seems  to  be  an  essential  part  of  the 
process — in  which  the  potencies  of  the  two 
gametes  are  blended.  The  zygote,  as  the 
mass  formed  of  the  fused  gametes  is  called, 
is  formed  by  the  combination  of  two  indi- 
vidualities, and  is  therefore  essentially  a 
new  individuality,  the  characters  of  which 
will  be  different  from  the  characters  of 
both  of  the  parents.  This  fact,  which  is  not 
apparent  in  the  zygote  when  first  estab- 
lished, because  the  parts  are  hardly  distin- 
guishable by  our  senses,  becomes  obvious  as 
soon  as  organs,  with  the  appearance  of 
which  we  are  familiar,  are  formed.  As  a 
general  rule  this  cannot  be  said  to  have  oc- 
curred until  what  we  call  maturity  has  been 
nearly  reached,  because  we  are  not  familiar 
enough  with  the  features  of  immature  or- 
ganisms to  detect  individual  differences. 
But  you  may  rest  assured  that  such  differ- 
ences exist  at  all  stages  of  growth  from  that 
of  the  uninucleated  zygote  till  death.  How 
the  characters  of  the  two  parents  will  com- 
bine in  the  zygote  it  is  impossible  to  pre- 
dict, and  the  result  is  never  the  same  even 
though  the  conjugations  have  been  between 
gametes  of  identical  origin.  There  may  be 
an  almost  perfect  mixture,  the  blending  ex- 
tending to  even  quite  minute  details;  or 
the  characters  of  the  one  parent  may  pre- 
dominate— be  prepotent,  as  we  call  it — 
over  those  of  the  other  ;  or  they  may  blend 


in  such  a  way  that  the  zygote  offers  char- 
acters found  in  neither  parent.  Or,  finally, 
the  features  of  one  parent  may  come  out  at 
one  stage  of  growth,  those  of  the  other  at 
another  stage.  But,  however  the  char- 
acters may  blend,  the  product  never  exactly 
resembles  the  parents.  The  extent  to  which 
it  differs  from  them  is  the  measure  of  the 
variation. 

To  resume,  it  will  be  observed  that  in 
the  method  of  reproduction  sometimes 
called  sexual,  two  distinct  processes  occur. 
One  of  these  is  the  real  reproductive  act, 
which  consists  in  the  production  by  fission 
of  uninuclear  individuals  called  gametes  ; 
the  second  is  the  fusion  of  the  gametes  to 
form  the  zygote*  The  gametes  are  of  two 
kinds,  and  the  reason  of  there  being  two 
kinds  is  intelligible  when  we  consider  the 
parts  they  have  to  play.  The  male  gamete 
is  nearly  always  endowed  with  locomotive 
power,  and  the  female  gamete  is  stored 
with  food  material  to  be  used  by  the  zygote 
in  the  first  stages  of  growth.  The  destiny 
of  these  two  uninucleated  organisms  is  to 
fuse  with  one  another,  and  so  to  give  rise 
to  a  zygote  which  ultimately  assumes  the 
typical  form  of  the  species.  As  a  general 
rule  the  gametes  have  but  a  limited  dura- 
tion *  of  life  unless  they  conjugate,  and  this 
is  quite  intelligible  when  we  remember  that 
they  have  no  oi^ans,  e.g.,  digestive  organs, 
suitable  for  the  maintenance  of  life.  It  is 
rarely  found  that  they  have  the  power  of 
assuming  the  form  of  their  parent,  unless 
they  conjugate.  This  never  happens  in  the 
case  of  the  male  gamete  (at  any  rate  in 
animals),  and  only  rarely  in  that  of  the 
female.  When  it  occurs — that  is  to  say, 
when  the  ovum  develops  without  conju- 
gation— we  call  the  phenomenon  partheno- 
genesis.   Parthenogenesis    is  found   more 

^Under  favorable  oonditions  they  may  live  a  oon- 
sideiable  time — e,  g. ,  the  spermatozoon  of  certain  ants, 
whioh  are  stated  by  Sir  John  Lubbock  to  live  in  some 
oases  for  seven  years. 
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commonly  in  Arthropods  than  in  other 
groape,  but  it  may  be  more  common  than  is 
snppoBed.* 

In  seznal  reproduction  then,  in  addition 
to  the  real  reprodactive  act,  which  is  the 
division  by  fission  of  the  parent  into  two 
unequal  parts,  the  one  of  which  continues 
to  be  called  the  parent,  while  the  other  is 
the  gamete,  there  is  the  subsequent  con- 
jugation process.  It  is  to  this  conjugation 
process  that  that  important  concomitant  of 
sexual  reproduction  must  be  attributed, 
namely  genetic  variation.  We  have  thus 
traced  genetic  variation  to  its  lair.  We 
have  seen  that  it  is  due  to  the  formation  of 
a  new  individuality  by  the  fusion  of  two 
distinct  individualities.  We  have  also 
seen  that  in  the  higher  animals  it  is  al- 
ways associated  with  the  reproductive  act. 

Let  us  now  take  a  wider  survey  and  en- 
deavor to  ascertain  whether  this  most  im- 
portant process,  a  process  upon  which 
depends  the  improvement  as  well  as  the 
degradation  of  races,  ever  takes  place  inde- 
pendently of  the  reproductive  act.  In  the 
Metazoa,  to  which  for  our  present  purpose 
I  allude  under  the  term  higher  animals, 
conjugation  never  takes  place  except  in 
connection  with  reproduction.  It  is  im- 
possible from  the  nature  of  the  process  that 
it  should  do  so,  as  I  hope  to  explain  later 
on.  But  among  the  Protozoa,  the  simplest 
of  all  animals,  it  is  conceivable  that  con- 
jugation might  take  place  apart  from  repro- 
duction, and  as  a  matter  of  fact  it  does  do 
so.  Let  us  now  examine  a  case  in  which 
this  occurs.  Amongst  the  free-swimming 
ciliated  Infusoria  it  frequently  happens  that 
two  individuals  become  applied  together, 
and  that  the  protoplasm  of  their  bodies  be- 
comes continuous.  They  remain  in  this 
condition  of  fusion  for  some  days,  retaining 

*It  may  be  mentioned  as  a  carious  foot  that  par- 
thenogenesis is  rarely  foand  in  the  higher  plants,  and, 
as  I  have  said,  is  not  known  for  the  male  gamete 
among  animals. 


however  their  external  form  and  not  under- 
going complete  fusion.  While  the  con- 
tinuity lasts  there  is  an  exchange  of  living 
substance  between  the  two  bodies,  in  which 
exchange  a  bit  of  the  nucleus  of  each  par- 
ticipates. It  thus  happens  that  at  the  end 
of  conjugation,  when  the  two  animals  sepa- 
rate, they  are  both  different  from  what  they 
were  at  the  commencement ;  each  has  re- 
ceived protoplasm  and  a  nucleus  from  its 
fellow,  and  the  introduced  nucleus  fuses,  as 
we  know,  with  the  nucleus  which  has  not 
moved.  It  would  therefore  appear  that  all 
the  essential  features  of  the  conjugation 
process,  as  we  learned  them  in  the  case  of 
the  conjugation  of  the  gametes  in  the 
Metazoa  are  present,  and  it  is  impossible  to 
doubt  that  we  have  here  an  essentially  simi- 
lar phenomenon.  The  phenomenon  differs, 
however,  from  the  conjugation  first  de- 
scribed in  this  interesting  and  important 
respect,  that  the  two  animals  separate  and 
resume  their  ordinary  life.  It  is  true  that 
their  constitution  must  have  been  pro- 
foundly changed,  but  they  retain  their 
general  form.  I  say  that  the  constitution 
of  the  exconjugates,  as  we  may  call  them 
after  they  are  separated,  must  be  different 
from  what  it  was  before  conjugation,  but  so 
£Bir  as  I  know  no  difference  in  structure 
corresponding  with  this  difference  in  con- 
stitution has  been  recorded.  I  feel  no  sort 
of  doubt,  however,  that  structural  differ- 
ences, t.  e.,  variations,  will  be  detected 
when  the  exconjugates  are  closely  scrutin- 
ized and  compared  with  the  animals  before 
conjugation,  and  I  would  suggest  that  defi- 
nite observations  be  made  with  a  view  to 
testing  the  point.  Here,  then,  we  have  a 
case  of  conjugation  entirely  dissociated 
from  reproduction.  Other  cases  of  a  simi- 
lar character  are  known  among  the  Pro- 
tozoa, though  as  a  general  rule  the  fusion 
between  the  conjugating  organisms  is  com- 
plete and  permanent.  Among  plants,  con- 
jugation is  generally  associated  with  repro- 
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dnction,  bat  not  always,  for  in  certain 
fungi*  fusion  of  hyphse  and  consequent 
intermingling  of  protoplasm  occurs,  and  is 
not  followed  by  any  form  of  reproduction. 
Among  bacteria  alone,  so  far  as  I  know, 
has  the  phenomenon  of  conjugation  never 
been  observed. 

To  sum  up,  we  have  seen  that  the  phe- 
nomenon of  conjugation  is  very  widely  dis- 
tributed. Excluding  the  bacteria,  there  is 
reason  to  believe  that  it  forms  a  part  of  the 
vital  phenomena  of  all  organisms.  Its  es- 
sential features  are  a  mixture  and  fusion  of 
the  protoplasm  of  two  different  organisms, 
accompanied  by  a  fusion  of  their  nuclei. 
It  results  in  the  formation  of  a  new  indi- 
viduality, which  differs  from  the  individu- 
alities of  both  the  conjugating  organisms. 
This  difference  manifests  itself  in  differences 
in  habit,  constitution,  form  and  structure  ; 
such  differences  constituting  what  we  have 
called  genetic  variations. 

The  conjugation  of  the  ovum  and  sper- 
matozoon in  the  higher  animals,  and  the 
corresponding  process  in  the  higher  plants, 
are  special  cases  of  this  conjugation,  in 
which  special  conjugating  individuals  are 
produced,  the  ordinary  individuals  being 
physically  incapable  of  the  process.  The 
phenomenon  of  sex,  with  all  its  associated 
complications,  which  is  so  characteristic  of 
the  higher  animals  and  plants,  is  merely  a 
device  to  ensure  the  coming  together  of  the 
two  gametes.  In  the  lower  animals  it  is 
possible  for  the  ordinary  organism  to  con- 
jugate ;  consequently  the  phenomenon  does 
not  form  the  precursor  of  developmental 
change,  and  is  in  no  way  associated  with  re- 
production. Indeed,  in  such  cases  it  is  often 
the  opposite  of  reproduction,  inasmuch  as 
it  brings  about  a  reduction  in  the  number 


*  It  miiBt  be  mentioned,  however*  that  in  the 
of  these  fungi  the  fusion  of  nnolei  has  not  been  ob- 
served, nor  has  it  been  noticed  whether  the  habit, 
stmctnre,  or  constitution  of  the  conjugating  plants 
are  altered  after  the  fusion. 


of  individuals  two  separate  individuals  fue 
ing  to  form  one. 

AOQXTIBED   CHARACTESS. 

We  now  come  to  the  consideration  of  th 
second  kind  of  variations — ^namely,  thoe 
which  owe  their  origin  to  the  direct  actioi 
of  external  agencies  upon  the  particula 
organism  which  shows  the  variation  ;  or,  a 
Darwin  puts  it,  to  the  definite  action  of  ei 
temal  conditions.  These  are  the  variation 
which  I  have  called  acquired  variations  o 
acquired  characters.  This  is  not  a  goo 
name  for  them,  but  at  the  present  moment 
when  I  am  about  to  submit  them  to  a  criti 
cal  examination,  I  do  not  know  of  any  oth€ 
which  could  be  suitably  applied.  Later  oi 
when  I  sum  up  the  various  effects  of  th 
direct  action  of  external  agencies  upon  th 
oi^nism,  I  may  be  able  to  use  a  moresui 
able  term. 

The  main  peculiarities  of  acquired  varis 
tions  are  two  in  number :  (a)  they  mak 
their  appearance  as  soon  as  the  organisi 
is  submitted  to  the  changed  conditions  ;  (l 
speaking  generally  they  are  more  or  lesstli 
same  in  all  the  individuals  of  the  specie 
acted  upon.  As  examples  of  this  kind  < 
variations,  I  may  mention  the  effect  of  tl: 
sun  upon  the  skin  of  the  white  man ;  tl 
Porto  Santo  rabbit,  an  individual  of  whic 
recovered  the  proper  color  of  its  fur  in  foe 
years  under  the  English  climate;*  tl 
change  of  Artemia  talina  to  Arienda  miXkax 
9enii ;  the  increase  in  size  of  muscles  as  tl 
result  of  exercise ;  and  the  development  \ 
any  special  facility  in  the  central  nervot 
system.  Among  plants,  variations  of  th 
kind  are  very  easily  acquired,  by  alterii 
the  soil  and  climate  to  which  the  indivi< 
uals  are  submitted.     8o  common  are  the 

« 

that  it  is  quite  possible  that  a  large  numb 
of  species  are  really  based  upon  charftcte: 
of  this  kind  ;  characters  which  are  produce 
solely  by  the  external  conditions  and  whic 

♦  Darwin,  VariaixQn,  ed.  2,  Vol.  L,  p.  119. 
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frequently  disappear  when  the  old  condi- 
tions are  reverted  to. 

With  regard  to  these  variations,  we  want 
to  ask  the  following  question :  Do  they  ever 
last  after  the  producing  cause  of  them  is 
removed,  and  are  they  transmitted  in  re- 
production ?  In  a  great  number  of  cases 
they  either  cease  when  the  cause  which  has 
produced  them  is  removed,  or  if  they  last 
the  life  of  the  individual  they  are  not  trans- 
mitted in  reproduction.  But  is  this  always 
the  case  ?  That  is  the  important  question 
we  now  have  to  consider. 

But  before  doing  so  let  us  inquire  what 
acquired  characters  really  are.  The  so- 
called  adults  of  all  animals  have,  as  part  of 
their  birthright,  a  certain  plasticity  in  their 
capacity  of  reacting  to  external  influences  ; 
they  all  have  a  certain. power  of  acquiring 
bodily  and  mental  characters  under  the  in- 
fluence of  appropriate  stimuli.  This  power 
varies  in  degree  and  in  quality  in  difierent 
specie^.  In  plants,  for  instance,  it  is  mainly 
displayed  in  habit  of  growth,  form  of  foli- 
age, etc.;  in  man  in  mental  acquirements, 
and  so  on.  But  however  it  is  displayed,  it 
is  this  property  of  organisms  which  permits 
of  the  acquisition  of  those  modifications  of 
structure  which  have  been  so  widely  dis- 
cussed as  acquired  characters.  Now  this 
power,  when  closely  considered,  is  in  reality 
only  a  portion  of  that  capacity  for  develop- 
ment which  all  organisms  possess,  and  with 
which  they  become  endowed  at  the  act  of 
conjugation.  A  newly  formed  zygote  pos- 
sesses a  certain  number  of  hidden  proper- 
ties which  are  not  able  to  manifest  them- 
selves unless  it  is  submitted  to  certain  ex- 
ternal stimuli.  It  is  these  stimuli  which 
constitute  the  external  conditions  of  exis- 
tence, and  the  properties  of  the  organism 
which  are  only  displayed  under  their  influ- 
ence are  what  we  call  acquired  characters. 
They  are  acquired  in  response  to  the  exter- 
nal stimuli. 

It  would  appear,  then,  that  every  feature 


which  successively  appears  in  an  organism 
in  the  march  from  the  uninucleated  zygote 
to  death  is  an  acquired  character.     At  first 
the  stimuli  which  are  necessary  are  quite 
simple,  being  little  more  than  appropriate 
heat  and  moisture ;  later  on  they  become 
more  complicated,  until  finally,  when  the 
developmental  period  is  over  and  the  ma- 
ture life  begins,  the  necessary  conditions 
attain  their  greatest  complexity,  and  their 
fulfilment  constitutes  what  we  call  in  the 
higher  animals  education.    Education  is 
nothing  more  than  the  response  of  the  nearly 
mature  organism  to  external  stimuli,  the 
penultimate  response  of  the  zygote  to  ex- 
ternal stimuli,  the  ultimate  being  those  of 
senile  decay,  which  end  in  natural  death. 
Acquired  properties,   it  will  be  seen,  are 
really  stages  in  the  developmental  history. 
They  differ  in  the  complexity  of  the  stim- 
ulus required  to  bring  them  out.     For  in- 
stance, the  segmentation  of  the  egg  requires 
little  more  than  heat  and  moisture,  the 
walking  of  the  chick  the  stimulus  of  light 
and  sound  and  gravity,  the  evolutions  of  an 
acrobat  the  same  in  greater  complexity,  and 
lastly  the  action  of  a  statesman  requires 
the  stimulation  of  almost  every  sense  in  the 
greatest  complexity.    Moreover,  not  only 
are  there  differences  in  the  complexity  of 
the  stimulus  required,  but  also  in  the  ra- 
pidity with  which  the  organism  reacts  to  it. 
The  chick  undergoes  its  whole  embryonic 
development  in  three  weeks,  a  man  in  nine 
months;   the  chick  develops  its  walking 
mechanism  in  a  few  minutes,  while  a  man 
requires  twelve  months  or  more  to  effect 
the  same  end.    Chickens  are  much  cleverer 
than  human  beings  in  this  respect.    There 
is  the  same  kind  of  difference  between  them 
that  there  is  between  the  power  of  learning 
displayed  by  a  Macaulay  and  that  displayed 
by  a  stupid  child. 

An  instinct  is  nothing  more  than  an  in- 
ternal mechanism  which  is  developed  with 
great  rapidity  in  response  to  an  appropriate 
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BtimnluB.  It  is  difficult  for  us  to  understand 
instincts,  because  with  us  almost  all  devel- 
opmental processes  are  extremely  slow  and 
gradual.  This  particularly  applies  to  the 
development  of  those  nervous  mechanismsi 
the  working  of  which  we  call  reason. 

Within  certain  limits  the  external  condi- 
tions may  vary  without  harming  the  organ* 
ism,  but  such  variations  are  generally  ac- 
companied by  variations  in  the  form  in  which 
the  properties  of  the  zygote  are  displayed. 
If  the  variations  of  the  conditions  are  too 
great,  their  action  upon  the  organism  is  in- 
jurious, and  results  in  abortions  or  death. 
And  in  no  case  can  the  external  conditions 
call  out  properties  with  which  the  zygote 
was  not  endowed  at  the  act  of  conjugation. 

It  would  thus  appear  that  acquired  char- 
acters are  merely  phases  of  development ; 
they  are  the  manifestations  of  the  proper- 
ties of  the  zygote,  and  m^  called  forth  only 
under  appropriate  stimulation;  moreover, 
they  are  capable  of  varying  within  certain 
limits,  according  to  the  nature  of  the  stim- 
ulus, and  it  is  to  these  variations  that  the 
term  acquired  character  has  been  ordinarily 
applied. 

A  genetic  character,  on  the  other  hand, 
is  the  possibUity  of  acquiring  a  certain 
feature  under  the  influence  of  a  certain 
stimulus ;  it  is  not  the  feature  itself— that 
is  an  acquired  character —  but  it  is  the  pos- 
sibility of  producing  the  feature.  Now  as 
the  possibility  of  producing  the  feature  can 
only  be  proved  to  exist  by  actually  produc* 
ing  it,  the  term  genetic  character  is  fre- 
quently applied  to  the  feature  itself,  which 
is,  as  we  have  seen,  an  acquired  character. 
In  consequence  of  this  fact,  that  we  can 
only  determine  genetic  characters  by  exam- 
ining acquired  characters,  a  certain  amount 
of  confusion  may  easily  arise,  and  has  in- 
deed often  arisen,  in  dealing  with  this  sub- 
ject. This  can  be  avoided  by  remembering 
that  in  describing  genetic  characters  account 
must  always  be  taken  of  the  conditions. 


For  example,  the  white  fur  of  the  Arctic 
hare  is  an  acquired  character,  acquired  in 
response  to  a  certain  stimulus ;  while  the 
power  of  so  responding  to  the  particular 
stimulus  when  applied  at  the  correct  time 
is  a  genetic  character.  Thus  a  genetic 
character  is  a  character  which  depends 
upon  the  nature  of  the  organism,  while  an 
acquired  character  depends  on  the  nature 
of  the  stimulus. 

If  we  imagine  a  zygote  to  be  a  machine 
capable  of  working  out  certain  results  on 
material  supplied  to  it,  then  we  should 
properly  apply  the  term  genetic  character 
to  the  features  of  the  machinery  itself,  and 
the  words  acquired  character  to  the  results 
achieved  by  its  working.  These  clearly 
will  depend  primarily  on  the  structure  oi 
the  machinery,  and  secondarily  up<m  the 
material  and  energy  supplied  to  it — that  ie 
to  say,  upon  the  way  in  which  it  is  worked. 

Variations  in  genetic  characters  are  vari- 
ations in  the  machinery  of  different  zygotes 
that  is  to  say,  in  the  constitution— while 
variations  in  acquired  characters  are  vari- 
ations in  the  results  of  the  working  of  one 
zygote  according  to  the  conditions  under 
which  it  is  worked. 

For  instance,  let  us  take  the  case  of  those 
twins  which  arise  by  the  division  of  one 
zygote,  and  are  consequently  identical  in 
genetic  characters,  t.  tf.,in  constitution.  li 
they  are  submitted  to  different  conditions, 
they  will  develop  differences  which  will  de- 
pend entirely  upon  the  conditions  and  the 
time  of  life  when  the  differentiation  in  the 
conditions  occurred.  These  differences  then 
will  be  a  function  of  the  external  conditions, 
i,  e.j  of  the  manner  in  which  the  machinery 
is  worked,  and  constitute  what  we  call  vari- 
ation in  acquired  characters. 

ARE  AOQUIBED    CHABACTEBS    TRANSMISSIBLE 
AS  SUCH   IN  BEPBODUCTIOK  ? 

To  return  to  our  question,  are  the  so- 
called  acquired  characters  ever  transmitted 
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in  reprodaction  ?  Let  ua  consider  what 
this  question  means  in  the  light  of  the  pre- 
ceding discassion .  Acquired  characters  are 
features  which  arise  in  the  zygote  in  re- 
sponse to  external  stimuli.  Now  the  zy- 
gote at  its  first  establishment  has  none  of 
the  characters  which  are  subsequently  ac- 
quired. All  it  has  is  the  power  of  acquir- 
ing them.  Clearly,  then,  acquired  charac- 
ters are  not  transmitted.  The  power  of 
producing  them  is  all  that  can  be  trans- 
mitted ;  and  this  power  resides  in  the  re- 
productive organs  and  in  the  gametes  to 
which  the  reproductive  organs  give  rise,  so 
that  the  question  must  be  put  in  another 
form.  Is  it  possible  by  submitting  an  or- 
ganism to  a  certain  set  of  conditions,  and 
thus  causing  it  to  acquire  certain  charac- 
ters, so  to  modify  its  reproductive  organs 
that  the  same  characters  will  appear  in  its 
offspring  as  the  result  of  the  application  of 
a  different  and  simpler  stimulus  ? 

For  instance,  the  power  of  reading  con- 
ferred by  education,  the  hardness  of  the 
hands  and  increased  size  of  the  muscles 
produced  by  manual  labor:  is  it  possible 
that  these  characters,  now  produced  by 
complex  external  stimuli  applied  at  a  par- 
ticular period  of  life,  should  ever  in  future 
ages  be  produced  by  the  simpler  stimuli 
found  within  the  uterus,  so  that  a  man  may 
be  bom  able  to  read  or  write,  or  with  hands 
homy  and  hard  like  those  of  a  navvy  ? 

In  trying  to  find  an  answer  to  this  ques- 
tion let  us  first  of  all  look  into  the  proba- 
bilities of  the  case,  to  see  if  we  can  relate 
the  question  to  any  other  class  of  phenom- 
ena about  which  we  have,  or  think  we 
have,  definite  knowledge. 

When  an  organism  is  affected  by  external 
agents  the  action  may  apply  to  the  whole 
organization  or  principally  to  one  organ. 
Let  us  take  a  case  in  which  one  organ  only 
appears  to  be  affected,  e.  g, ,  the  enlargement 
by  exercise  of  the  right  arm  of  a  man.  Now, 
although  in  this  case  it  is  only  the  muscles 


of  the  arm  which  appear  at  first  sight  to  be 
affected,  we  must  not  forget  that  the  organs 
of  the  body  are  correlated  with  one  another, 
and  an  alteration  of  one  will  produce  an 
alteration  in  others.  By  exercise  of  the 
right  arm  the  muscles  of  that  arm  are  ob- 
viously enlarged,  but  other  changes  not  so 
obvious  must  also  have  taken  place.  The 
bones  to  which  the  muscles  are  attached 
will  be  altered ;  the  blood-vessels  supplying 
the  muscles  will  be  enlarged,  and  the  nerves 
which  act  upon  the  muscles,  and  probably 
the  part  of  the  central  nervous  system 
from  which  they  proceed,  will  also  be  al- 
tered. These  are  some  of  the  more  obvi- 
ous correlated  changes  which  will  have  oc- 
curred ;  no  doubt  there  will  have  been 
others — indeed  it  is  not  perhaps  too  much 
to  say  that  all  the  organs  of  the  body  will 
have  reacted  to  the  enlargement  of  the  arm 
— but  the  effect  on  organs  not  in  functional 
correlation  with  the  muscles  of  the  right 
arm  will  be  imperceptible,  and  may  be  neg- 
lected. Thus  the  color  of  the  hair,  the 
length  and  character  of  the  alimentary 
canal,  size  of  the  leg  muscles,  the  renal  or- 
gans, etc.,  will  not  show  appreciable  altera- 
tion. Above  all,  the  other  arm  will  not  be 
affected,  or  if  it  is  affected  the  alteration 
will  be  so  slight  as  not  to  be  noticeable. 
Now,  we  know  that  homologous  parts, 
whether  symmetrically  homologous  or  seri- 
ally so,  are  in  some  kind  of  close  connec- 
tion. For  instance,  when  one  member  of 
an  homologous  series  varies,  it  is  commonly 
found  that  other  members  of  the  same 
series  will  also  vary.  Yet  in  spite  of  this 
connection  which  exists  between  the  right 
and  left  arms  and  between  the  right  arm 
and  right  leg  there  is  no  similar  alter- 
ation either  in  the  left  arm  or  in  the 
right  leg.  Now,  if  parts  which  from 
these  facts  we  may  suppose  to  be  in  some 
connection  are  not  affected,  how  can  we  ex- 
pect the  reproductive  organs  not  only  to  be 
modified,  but  also  to  be  so  modified  that 
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the  germs  which  are  aboat  to  be  badded  off 
from  them  will  be  so  affected  as  to  produce 
exactly  the  same  character — in  this  case 
enlarged  mascle,  etc. — ^without  the  applica- 
tion of  the  same  stimalus,  viz,  exercise? 
Thus,  while  I  freely  admit  that  every  altera- 
tion of  an  organ  in  response  to  external 
agents  will  react  through  the  whole  organi- 
zation, affecting  each  organ  in  functional 
correlation  with  the  affected  organ  in  a 
way  which  will  depend  upon  the  function 
of  the  correlated  organ,  and  possibly  other 
organs  not  in  functional  correlation  in  an 
indefinite  way  and  to  a  slight  extent,  yet  I 
maintain  that  it  is  very  hard  to  believe  that 
^  it  will  have  such  a  sharp  and  precise  effect 
upon  every  spermatozoon  and  ovum  subse- 
quently produced  that  not  merely  will  these 
products  be  altered  generally  in  all  their 
properties,  but  that  one  particular  part  of 
them — ^and  that  part  of  them  always  the 
same — will  be  so  altered  that  the  organisms 
which  develop  from  them  will  be  able  to 
present  the  same  modification  on  the  appli- 
cation of  a  different  stimulus.  It  is  incon- 
ceivable ;  unless,  indeed,  we  suppose  that 
the  very  molecules  of  the  incipient  organs 
in  the  germ  are  more  closely  correlated 
with  corresponding  parts  of  the  parent 
body  than  are  the  homologous  parts  of  the 
parent  body  with  one  another. 

Now,  to  prove  the  existence  of  such  a  re- 
markable and  intimate  correlation  would 
surely  require  the  very  strongest  and  most 
conclusive  evidenee.  Is  there  any  such 
strong  evidence?  I  think  I  may  fairly  an- 
swer this  question  in  the  n^ative.  The 
evidence  which  has  been  brought  forward 
in  favor  of  the  so-called  inheritance  of  ac- 
quired characters  is  far  from  conclusive. 
That  such  evidence  *  exists  I  do  not  deny, 
but  it  is  all,  o;*  almost  all,  capable  of  receiv- 
ing other  interpretations. 

*  For  a  good  statement  and  disctiBBion  of  the  evi- 
deDce  in  favor  of  this  view,  see  Romanes'  Dartoin 
and  after  Dancin^  Vol.  II.  chaps.,  3  and  3. 


EFFECT   OF   CHANGED   CONDITIONS  UPON    THE 
REPRODUCTIVE  ORGANS. 

On  the  other  hand,  all  the  certain  evi- 
dence we  have  concerning  what  happens 
when  the  reproductive  organs  are  affected, 
either  directly  or  by  correlation,  by  a 
change  of  conditions — ^and,  as  we  have 
seen  above,  they  must  be  affected  if  there 
is  to  be  any  change  in  the  offspring — tends 
to  show  that  there  is  not  any  relation  be- 
tween the  effect  produced  on  the  parent  and 
that  appearing  in  the  offspring. 

The  only  means  of  judging  whether  the 
reproductive  organs  are  affected  by  external 
conditions    is    by  observing    any   change 
which  may  occur  in  their  function.     Now, 
only  two   such  physiological  effects  of  a 
change  of  conditions  are  certainly  known  ; 
these  are  ( 1 )  the  production  of  sterility  or  of 
partial  sterility ;  (2)  the  production  of  an 
increased  but  indefinite  variability  in  the 
offspring.     With  regard  to  the  first  of  these 
effects :  One  of  the  most  common,  or  at  any 
rate  one  of  the  most  noticeable  alterations 
in  an  organism,  effected  by  change  in  tbe 
external  conditions,  is  an  alteration  of  the 
reproductive  system,  an  alteration  ot  such 
a  kind  that  organisms  whicb   had  previ- 
ously freely  interbred  with  one  another  are 
no  longer  able  to  do  so.     One  of  the  most 
common    results    of  removing   organisms 
from  their  natural  surroundings  is  to  indnce 
sterility  or  partial  sterility.    There  is  no 
reason  to  doubt  that  this  sterility  or  ten- 
dency to  sterility  is,  broadly  speaking,  dae 
to  an  affection  of  the  reproductive  system. 
In  the  case  of  the  higher  animals,  it  may 
in  some  cases  be  due  to  an  action  upon  the 
instincts,  but  in  the  lower  animals  and  in 
plants  we  can  hardly  doubt  that  it  is  due 
to  a  direct  action  upon  the  reproductive 
organs.     Indeed  in  plants  these  organs  are 
often    visibly    affected.    Among    animals, 
however,  there  does  not  appear  to  be  any 
satisfactory  evidence  on  the  point,  and  it  is 
not  known  what  organs  are  affected,whether 
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it  is  the  aotaal  gametes,  or  the  reprodactive 
glands,  or  some  of  the  other  organs  con- 
cerned.* 

The  other  resalt  of  changed  conditions 
which  is  certainly  known  is  to  induce  an 
increased  amount  of  variability  of  the  ge- 
netic kind,  though  not  immediately,  often 
indeed  not  until  after  the  lapse  of  some 
generations.  On  this  point  Darwin  says : 
'^  Universal  experience  shows  us  that  when 
new  flowers  are  first  introduced  into  our 
gardens  they  do  not  vary ;  but  ultimately 
all,  with  the  rarest  exceptions,  vary  to  a 
greater  or  less  extent"  ('Variation,'  2,  p. 
249  ) .  t  With  regard  to  the  variability  thus 
induced,  it  is  to  be  noticed  that  it  is  not 
confined'  to  any  particular  organ,  nor  does 
it  show  itself  in  any  particular  way.  On  the 
contrary,  the  whole  organization  is  affected, 
and  the  variations  are  quite  indefinite. 

To  sum  up  the  argument  as  it  at  present 
stands  :  (1)  a  change  in  conditions  cannot 
affect  the  next  generation  unless  the  repro- 
ductive organs  are  affected ;  (2)  from  a 
consideration  of  the  facts  of  the  case,  it  is 
almost  inconceivable  that  the  effect  pro- 
duced upon  any  organ  of  a  given  organism 
by  a  change  of  conditions  should  so  modify 
the  reproductive  organs  of  that  organism 
as  to  lead  to  a  corresponding  modification 
in  the  offspring  without  the  latter  being 
exposed  to  the  same  conditions;  (3)  the 
only  effects,  which  are  certainly  known,  of 
changed  conditions  upon  the  reproductive 
organs  are  (a)  the  production  of  sterility ; 
(6)  an  increase  in  genetic  variability. 

*  The  exact  cause  of  this  sterility  in  the  higher 
animals  is  a  point  which  specially  needs  inyestigation. 

t  The  phenomenon  of  increased  variability  follow- 
ing npon  change  of  conditions  has  most  often  been 
ohserred  when  the  change  has  been  from  a  state  of 
nature  to  a  state  of  cultiyation.  Hence  the  conclu- 
sion has  been  drawn  that  the  kind  of  change  involved 
in  domestication  alone  induces  variation.  But  there 
is  no  evidence  in  favor  of  this  view.  The  evidence 
shows  that  change  of  conditions  in  itself  may  induce 
greater  variability. 


As  far  then  as  our  certain  knowledge 
goes,  it  would  appear  that  a  change  of  con- 
ditions may  have  one  or  both  of  the  follow- 
ing effects : 

(1)  A  definite  change,  of  the  same  char- 
acter or  nearly  so,  in  all  the  individuals 
acted  upon .  Such  changes  may  be  adaptive 
or  non-adaptive,  but  they  are  not  perma- 
nent, lasting  only  so  long  as  the  change  of 
conditions,  or  at  most  during  the  life  of  the 
individual  acted  upon.  They  are  not  trans- 
mitted in  reproduction,  and  do  not  appear 
in  the  ofiBspring  unless  it  is  submitted  to  the 
same  conditions.  These  variations  are  the 
direct  result  of  the  action  of  the  environ- 
ment upon  the  individual,  with  the  excep- 
tion of  the  reproductive  organs. 

(2)  Increase  in  the  variations  of  the  ge- 
netic kind.  These  are  seen  not  in  the  gen- 
eration* first  submitted  to  the  changed  con- 
dition, but  in  the  next  or  some  subsequent 
generations.  The  effect  is  produced  through 
the  reproductive  organs.  These  variations 
are  non-adaptive,  and  different  in  each  in- 
dividual. 

If  the  reproductive  organs  are  affected 
we  get  an  increase  in  the  variations  of  the 
genetic  kind.  These,  we  have  seen,  are 
usually  of  an  indefinite  character ;  they  are 
different  in  every  case,  and  their  nature 
cannot  be  predicted  from  experience.  But 
we  still  have  to  ask:  Is  this  a  universal 
rule  ?  Does  it  never  happen  that  a  change 
of  conditions  so  affects  the  reproductive  or- 
gans as  to  produce  a  definite  non-adaptive 
change  of  the  same  character  or  nearly  so 
in  all  the  descendants  of  the  individual 
acted  upon?  This  is  the  most  obscure 
question  connected  with  the  study  of  vari- 
ations.   If  such  changes  occur,  they  might 

*  No  doubt  the  individuals  of  the  generation  first 
submitted  to  the  changed  conditions  would  be  affected 
as  regards  their  reproductive  organs,  which  would  be 
altered  in  structure,  but  this  has  not  been  made  out, 
though  there  are  indications  of  such  an  effect  in  cer- 
tain plants. 
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be  cumalative,  being  iDcrea49ed  in  amount 
by  the  continued  action  of  the  conditions. 
They  would  be  non-adaptive,  their  nature 
depending  on  the  constitution  of  the  repro- 
ductive cells  and  having  no  functional  rela- 
tion to  the  original  stimulus. 

As  possible  examples  of  such  variation, 
I  may  recall  those  variations  referred  to  by 
Darwin  as  *  fluctuating  variations  which 
sooner  or  later  become  constant  through  the 
nature  of  the  organism  and  of  the  sur- 
rounding conditions,  but  not  through  nat- 
ural selection '  (*  Origin,'  ed.  6,  p.  176)  ;  to 
the  variations  in  turkeys  and  ducks  which 
take  place  as  the  result  of  domestication 
('Variation,'  2,  p.  250);  to  those  varia- 
tions which  Darwin  had  in  his  mind  when 
he  wrote  the  following  sentence  Q  Origin,' 
p.  72):  <' There  can  be  little  doubt  that 
the  tendency  to  vary  in  the  same  manner 
has  often  been  so  strong  that  all  the  in- 
dividuals of  the  same  species  have  been 
similarly  modified  without  the  aid  of  selec- 
tion." 

It  is,  however,  as  I  have  said,  extremely 
doubtful  if  variations  of  this  kind  really 
occur.  The  appearance  of  them  may  be 
caused  by  the  combination  of  the  two  other 
kinds  of  variation.  In  all  cases  which  might 
be  cited  in  support  of  their  occurrence, 
there  are  the  following  doubtful  elements  : 
(1)  no  clear  statement  as  to  whether  the 
variations  showed  themselves  in  the  indi- 
viduals first  acted  upon  ;  (2)  no  history  of 
the  organisms  when  transported  back  to  the 
old  conditions. 

Moreover,  a  general  consideration  of  the 
facts  of  the  case  renders  it  improbable  that 
such  similar  and  definite  genetic  variations 
should  often  occur  at  any  rate  in  sexual  re- 
production. For  although  the  effect  upon 
the  reproductive  organs  may  possibly  be 
almost  the  same  in  nearly  all  the  individ- 
uals acted  upon,  it  must  not  be  forgotten 
that  the  reproductive  elements  have  to 
combine  in  the  act  of  conjugation,  and  that 


it  is  the  essence  of  this  act  to  produce  pro* 
ducts  which  differ  in  every  case. 

Adam  Sedgwick. 
Cahbridok  Univbbsity. 

(  To  he  Concluded, ) 


THE  LANGUAGE  OF  HAWAII. 

II. 

V. — SPECIAL   PECULIABITIES. 

Yolvbiliiy, — The  language  of  Hawaii  i 
extremely  voluble.  The  comparative  eas 
with  which  the  same  ideas  may  be  re 
peatedly  expressed  in  a  different  form,  an* 
apparently  as  new  material,  is  shown  b 
the  following  incident  which  happened  dui 
ing  my  visit. 

Owing  to  the  mixed  composition  of  th 
Hawaiian  legisl|bture,  it  is  necessary  t 
employ  continually  two  languages.  A 
speeches  in  English  are  immediately  tram 
lated  into  Kanaka,  and  vice  versa.  On  th 
occasion  the  interpreter  innocently  expose 
a  fundamental  characteristic  of  the  natii 
tongue  in  replying  to  a  member.  An  Ha^ 
aiian  had  spoken  possibly  ten  minutes  8in< 
his  last  words  were  translated.  A  frien* 
anxious  that  nothing  of  importance  shou 
be  lost,  asked  why  the  interpreter  did  n* 
perform  his  duty  and  give  the  Englis 
speaking  members  the  benefit  of  tbe  wor< 
just  uttered.  The  reply  was  :  '^  He  h 
said  nothing  fresh  yet."  The  speaker  lu 
simply  repeated  in  new  phraseology  tl 
substance  of  his  previous  remarks,  and 
skillfully  was  it  done  that  the  frien 
although  somewhat  conversant  with  t 
tongue,  was  misled  by  Kanaka  volabilil 

Here  we  have  a  distinguished  feature 
Polynesian  methods  of  thought.  By 
very  simplicity,  its  lack  of  generic  tern 
and  its  flexibility,  the  Hawaiian  tongue 
capable  of  almost  endless  expressioa  of  t 
simplest  ideas.  As  we  trace  the  growth 
the  language,  influenced  by  the  peculi 
environment  and  temperament  of  the  p 
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pie,  the  causes  of  its  unique  construction 
become  apparent.  In  illustration  of  this 
idea  we  shall  add  a  few  remarkable  char- 
acteristics of  Oceanic  speech : 

Three  Numbers — They  have  three  num- 
bers :  the  singular,  dual  and  plural.  This 
appeared  also  in  the  parent  speech  of  West- 
ern tongues,  and  was  preserved  in  the 
Aryan,  old  Bulgarian,  and  in  (Homeric 
and  Attic)  Greek ;  and  however  strange  in 
Eoglish,  is  but  one  of  the  many  traces  of 
an  early  contact  in  the  primitive  tongues. 

Throughout  all  Polynesia,  and  even  as  far 
east  as  the  Indian  archipelago,  we  find  that 
peculiar,  but  very  rational,  idea  which  re- 
quires the  use  of  a  distinguishing  word  when 
the  person  addressed  is  included  or  ex- 
cluded in  the  statement  made.  The  rule 
applies  both  to  the  dual  and  plural  num- 
bers. 

Hde  maua  means  we  two  went,  excluding  the  per- 
son spoken  to. 

HeU  kaua  means  we  two  went,  including  the  per- 
son addressed. 

Of  course,  the  first  expression  requires 
the  presence  of  at  least  three  persons  ;  the 
second  admits  the  presence  of  only  two. 

Bde  makou  means  that  we  (myself  and  party) 

went,  bat  not  yon. 
Hele  kakoUf  we  (myself  and  party)  went,  and 

you  as  well. 

Changed  Mean,ings  of  Wards, — It  is  a  fact 
frequently  observed  that  one  nation  often 
takes  a  word  from  a  foreign  language  and 
gives  it  a  debased  meaning  in  its  own,  much 
in  the  same  spirit  that  one  religion  supplants 
another  and  makes  the  gods  of  the  old  one 
the  devils  of  the  new.  Apporter  (to  carry) 
in  French  is  transformed  into  apportieren  in 
German  and  applied  to  dogs  as  a  hunting 
term. 

Take  the  word  manger.  With  us  it  is  for 
horses  ;  in  French  it  means  to  eat,  and  ap- 
plies also  to  men  and  women.  The  word 
saloon  here  means  a  low  drinking  place  ;  in 
France  it  is  the  parlor.     These  linguistic 


compliments  are  mutual  between  two  of  the 
Latin  countries  of  Europe.  The  French 
word  to  speak  (parler)  is  used  in  Spanish 
to  designate  one  who  talks  too  much  and 
says  little  of  importance  (parlero),  Becip- 
rocally,  the  Spanish  word  to  talk  (hablar) 
serves  a  similar  purpose  across  the  Pyrenees, 
and  a  Hahleur  is  one  with  many  words 
and  few  thoughts,  who  goes  about  telling 
lies.  Each  nation,  by  implication,  casts  a 
slur  on  the  other.  We  all  know  what  it  is 
to  take  French  leave.  So  do  the  French — 
only  they  call  the  same  thing  going  off,  after 
the  English  fashion,  a'en  aUer  d.  Vanglaise, 
We  speak  of  the  leprosy  being  a  disease  of 
the  Hawaiian  islands.  The  Hawaiians  call 
it  mai  pake  (Chinese  disease).  The  same 
principle  was  exemplified  in  Europe  in  the 
sixteenth  century.  The  Italians  called  it 
French.  These,  in  turn,  threw  it  on  the 
Spanish ;  and  so  it  went.  No  country  was 
willing  to  father  it. 

These  facts  are  cited  by  way  of  contrast 
with  what  took  place  in  Hawaii.  The  ten- 
dency here  was  to  give  words  and  ideas 
absorbed  through  external  intercourse  an 
elevated  meaning.  Their  conception  of  for- 
eigners was  one  of  superiority.  Captain 
Cook  was  the  personification  of  their  God, 
and  he  is  still  spoken  of  as  Lono,  one  of  the 
four  deities  of  Hawaiian  mythology.  No 
human  being  was  ever  feared  or  worshipped 
as  he,  and  notwithstanding  the  tragic  cir- 
cumstances of  his  death,  the  natives  could 
not  entirely  relinquish  the  supernatural 
idea,  nor  bring  themselves  to  give  up  the 
illusion  of  a  reappearance  of  their  Savior, 
to  which  many  still  cling  after  long  asso- 
ciation with  the  whites. 

It  so  happened  that  words  that  came  to 
the  natives  through  the  medium  of  beings 
believed  to  be  associated  with  the  Gods 
were  taken  to  represent  better  things  than 
they  originally  designated. 

Special  Descriptive  Terms. — The  Hawaiian 
is  a  child  of  nature.     Nothing  can  exceed 
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the  yividness  with  which  natural  things  are 
portrayed.  Almost  every  oonceiyable  wind 
has  a  special  name.  K(ma  is  a  wind  from 
the  southwest ;  hoolua^  a  strong  north  wind ; 
ea,  the  sea  breeze  at  Lahaina  ;  vlumano,  a 
violent  wind  at  night  on  the  west  side  of 
Hawaii ;  mumukuj  a  wind  blowing  between 
two  mountains ;  hiuj  a  northwest  wind  at 
Hana  Kanpo ;  hau,  a  land  breeze  that  blows 
at  night ;  and  so  on  almost  indefinitely. 
Notice  that  special  terms  are  given  to  local 
winds.  Just  how  the  sea  breeze  at  Lahaina 
differs  from  that  at  other  places  does  not 
appear ;  nevertheless  ea  applies  to  this  lo- 
cality and  to  none  other. 

Every  day  of  the  month  has  its  special 
name.  They  count  by  nights  and  not  by 
days.  Po  akahi  means  the  first  night,  t.  e., 
Monday,  po  alua,  the  second  night,  or  Tues- 
day, and  so  on.  There  are  six  different 
words  meaning  to  carry ;  ten  to  express  the 
different  ways  of  standing ;  twenty  that  ap- 
ply to  various  positions  of  sitting.  This 
shows  with  what  vivid  imagery  the  Ha- 
waiian describes  the  actions  of  everyday 
life.  Here  are  a  few  examples  of  shades  of 
meaning  for  the  word  carry : 

Aoit,         to  oarry,  in  general. 

auamo,     to  oarry  on  the  thonlder  with  a  ttiok. 

kaH  kaHf  to  oany  in  the  hands. 

Att,  to  oarry,  as  a  ohild  in  the  arma. 

Jbof ,  to  oarry  on  a  stick  between  two  men. 

haatci,      to  oarry  on  the  hack,  eta,  etc,  etc. 

When  the  missionaries  came  to  translate 
the  Bible  they  met  an  unexpected  difficulty. 
It  was  necessary  to  decide  between  the  ages 
of  Mary  and  Martha,  because  it  is  impos- 
sible to  speak  of  two  sisters  in  the  Hawaiian 
language  without  indicating  which  is  the 
older.  I  do  not  know  that  anything  is 
said  in  the  Scriptures  fixing  definitely  the 
relative  ages  of  these  two  persons.  The 
translators  were  obliged  to  decide  from  the 
context,  in  the  absence  of  explicit  and  posi- 
tive information  on  the  subject. 

The  childlike  and  primitive  character  of 


the  language  is  shown  in  the  absence  of 
abstract  words  and  general  terms,  as  also 
in  the  continual  repetition  of  syllables. 
The  first  words  pronounced  by  our  own  chil- 
dren are  a  repetition  of  two  of  the  easiest 
sounds,  pa-pa,  ma-ma.  The  Hawailans 
carry  this  to  excess.  Take  the  word  Bumu 
humu  nuku  nuku  apuaa.  This  consists  large- 
ly of  repetitions,  and  is  the  name  of  a 
small  fish  considerably  shorter  than  its 
name  as  ordinarily  written.  Here  is  an- 
other fish — Muhu  muku  to<ihanui.  However, 
in  this  case  it  suits  Hawaiian  ideas  equally 
well  whether  you  say  Muku  muku  or  Kumu 
kumu.  The  mere  fact  of  a  transposition  of 
syllables  is  nothing  in  a  language  where 
there  are  20  conjugations  and  where  the 
verb  has  nearly  3500  forms. 

Cadence.  ~  Cadence  is  one  of  the  prime 
features  in  all  the  South  sea  dialects.  So 
essential  is  this  considered  that  the  tonic 
accent  must  be  carried  forward  when  an  en- 
clitic is  employed.  The  stress  is  usually  on 
the  penultimate  in  the  word  Lani  (heaven), 
but  with  the  addition  of  la  it  &lls  on  ni, 
and  we  say  ma  ha  lani- 2a.  Ua  mohd-la^  al- 
ready given,  is  another  example. 

How  much  more  rhythm  is  regarded  in 
tropical  than  in  northern  languages  may  be 
seen  by  comparing  the  examples  just  cited 
with  the  Spanish,  where  they  say  dtme  for 
give  me  and  dhndo  for  give  me  it.  No 
matter  how  many  enclitics  are  employed, 
the  accent  is  still  retained  in  its  original 
place. 

Mathematical  Ideas. — Examine  their  sys- 
tem of  counting.  The  unit  is  four.  This 
arose  from  taking  cocoanuts  and  fish — ^two 
in  each  hand.  After  laying  aside  ten  units 
of  four,  or  forty  they  turned  back  and 
counted  another  forty.  This  process  was 
continued  for  ten  forties,  which  took  the 
name  of  lau.  Ten  of  these  made  4000,  or 
mano ;  and  so  they  went  on  until  400,000 
was  reached,  beyond  which  they  had  no 
conception.    This  was  the  old  system.     The 
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missionaries  introduced  the  modern  way 
of  going  to  ten  (umi)  then  joining  this  with 
names  previously  used,  as — 

umikumamdkdhiy  ten  with  one,  for  11, 
umikumamalvMy  ten  with  two,  for  12  ; 

and  so  on  to  twenty,  which  was  iwdkalua. 
Then  the  same  method  was  continued,  as : 

iwakaluakumamdkahi^  twenty  with  one,  etc. 

There  is  no  word  in  any  of  the  Polynesian 
languages  to  express  the  idea  of  a  definite 
fraction.  Many  words  exist  to  indicate  a 
part ;  but  an  aliquot  part — ^something  that 
is  contained  an  entire  number  of  times  in 
the  whole — was  entirely  beyond  their 
mathematical  powers. 

Abundance  of  Words, — The  peculiar  char- 
acter of  the  Hawaiian  language  is  shown 
by  the  great  number  of  words  employed  as 
compared  with  the  Aryan  tongues.  Some- 
times the  ratio  is  three  to  one.  We  say, 
"  Forgive  our  debts  as  we  forgive  our  deb- 
tors." Eight  words  express  the  idea  in 
English.  Twenty-four  must  be  employed 
in  Hawaiian,  since  it  is  necessary  to  say : 

E  kala  mai  hoi  ia  makou  i  ka  makou  latoehala  ana 
me  makou  e  kala  nei  i  kapoe  i  lawehala  %  ka  makou. 

A  few  examples  will  show  how  cumber- 
bersome  in  a  Polynesian  tongue  are  some 
of  the  commonest  and  simplest  terms  in 
English.  Take  the  word  across.  In  Ha- 
waiian this  is  mai  kekahi  aoao  a  i  kekahi  aoao 
aCf  making  eight  words,  and  no  shorter  way 
of  rendering  the  idea  exists. 

Daily  would  be  expressed  by  kela  la  keia 
{a,  meaning  that  day,  this  day ;  being  some- 
thing akin  to  the  Spanish  locution  for  every 
other  day,  un  dia  «i  y  otro  no. 

Oratory,  Bdigion,  and  Poetry, — Besides  the 
ordinary  language  of  life,  there  is  a  style 
appropriate  to  oratory  and  one  to  religion 
and  poetry.  Any  one  who  has  heard  the 
Kahuna  chant  his  incantations  can  never 
forget  the  doleful,  plaintive  tone  which  in- 
variably accompanies  such  service. 

The  Hawaiians  are  passionately  fond  of 


poetry.  They  have  no  rhyme  or  meter  in 
the  modem  sense,  and  no  conception  of 
the  change  of  the  length  of  feet,  nor  the 
shifting  of  the  accent,  which  lends  such  a 
charm  to  English  versification ;  but  they 
have  a  style,  highly  figurative,  appropriate 
to  different  classes  of  poetry. 

There  are,  first,  religious  chants.  Then 
the  Inoas  or  name  songs ;  these  were  com- 
posed at  the  birth  of  kings.  Then  came 
the  dirges,  and  finally  the  Ipos  or  love 
songs.  Here  is  an  example  of  a  dirge 
composed  at  the  death  of  Keeaumoku  and 
cited  by  Alexander  in  his  history  of  the 
Hawaiian  people.  The  translation  is  by 
Ellis : 

Alas,  alas,  dead  is  my  chief  ; 

Dead  is  my  lord  and  my  friend  ; 

My  friend  in  the  aeaeon  of  famine  ; 

My  friend  in  the  time  of  drought ; 

My  friend  in  my  poverty  ; 

My  friend  in  the  rain  and  the  wind  ; 

My  friend  in  the  heat  and  the  buu  ; 

My  friend  in  the  oold  from  the  mountain  ; 

My  friend  in  the  storm  ; 

My  friend  in  the  calm  ; 

My  friend  in  the  eight  seas ; 

Alas,  alas,  gone  is  my  friend  ; 

And  no  more  will  return. 

Imagery, — Notwithstanding  the  exceed- 
ingly primitive  nature  of  the  Hawaiian 
language,  it  has  been  successfully  em- 
ployed to  express  the  abstractions  of  mathe- 
matics, and  is  found  flexible  enough  to  deal 
with  law  and  theology.  Of  the  three  classes 
of  words  found  in  all  languages,  namely, 
those  expressing  sensations,  images,  and 
abstract  ideas,  the  Polynesian  dialects  are 
most  copious  in  the  second.  The  several 
dozen  words  already  cited,  indicating  dif- 
ferent positions  of  the  body  during  activity 
or  repose,  give  abundant  evidence  of  their 
love  of  imagery. 

Their  vocabulary  is  exceedingly  rich  in 
terms  relating  to  the  sea,  the  sky,  and  the 
surf;  their  cloud  terms  mighty  well  rival  in 
exhaustiveness  the  scientific  nomenclature 
of  the  modern  student  of  meteorology. 
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Almost  every  stick  in  a  native  hoase 
bears  its  special  name.  Each  one  of  the 
six  hoases,  that  every  well-to  do  Hawaiian 
was  snpposed  to  have,  before  the  advent  of 
the  whites,  had  its  appropriate  nse  and 
name. 

These  were — 

1.  The  Heiau,  where  the  idols  were  kept. 

2.  The  Jftto,  the  ealing-hoiifle  for  the  hnshaiid. 

3.  The  Nooj  or  aepaiate  house  for  the  wife. 

4.  The  Hale  atfui,  or  eating-house  for  the  wife. 

5.  The  iTtfo,  or  the  wife's  work-house. 

6.  The  Hale  pea^  or  the  hospital  for  the  wife. 

To  fully  understand  these  arrangements 
we  must  bear  in  mind  that  during  the  reign 
of  the  tabu,  men  and  women  never  ate  to- 
gether unde^  any  oircumstanoes.  The  food 
of  the  husband  could  not  be  cooked  in  the 
same  oven  used  by  the  wife,  and  pork  and 
many  kinds  of  fish  were  absolutely  pro- 
hibited to  females ;  but  they  could  eat  dog 
and  fowl. 

The  custom  of  applying  a  term  connected 
with  the  position  of  the  sun  to  designate  a 
locality,  common  in  other  countries,  finds 
usage  in  Hawaii.  France  has  her  Midi, 
Spain  her  LevarUe  and  PimierUey  and  the 
Kanakas  their  Kau.  Kau  means  summer 
or  warm  season,  and  is  used  to  designate 
the  most  southern  province  of  Hawaii.  In 
the  first  case  we  have  the  name  of  the  hot- 
test part  of  the  day  given  to  the  territory, 
and  in  the  latter  the  name  of  the  hottest 
part  of  the  year  is  so  utilized. 

Seat  of  Moral  Powers — Parallel  Italian  Ex- 
pressions,— The  Hawaiians  snpposed  that 
each  man  had  two  souls.  One  died  with 
the  body,  the  other  lived  on  as  a  ghost,  and 
was  known  by  strange  squeaking  or  whis- 
tling sounds  {muhi)j  like  the  ghosts  which 
did  '  squeak  and  gibber  in  the  Roman 
streets.'  Polynesian  ethics  also  taught 
that  the  seat  of  the  moral  powers  was  in  the 
small  intestines.  The  word  loho^  which 
means  within,  was  applied  to  the  moral 
state  or  disposition.      This    idea  was  so 


prominent  that  large  stomachs  were  culti- 
vated as  indicative  of  great  moral  strength. 
The  word  papio  was  applied  to  the  act  of 
lying  face  downward  with  nothing  for  the 
belly  to  rest  on  for  the  purpose  of  enlarging 
it  and  thus  augmenting  the  moral  powers. 

This  peculiar  thought,  after  all,  is  not 
very  far  removed  from  that  contained  in 
the  Italian  expressions,  amtco  sviseerato, 
bosom  friend,  and  un  amare  sviscerato,  an  in- 
tense passionate  love — ^literally  a  disem- 
boweled love.  No  doubt  the  idea  came 
through  sources  where  a  belief  was  held 
similar  to  that  prevalent  in  Hawaii.  Com- 
X>are  also  Mi  fia  levato  un  peso  dallo  stamaeo, 
He  took  a  weight  off  my  stomach ;  likewise 
the  sentence,  Questa  nuova  viferird,  netta  parte 
piiJi  eara  deUe  vostre  viseere.  Besides,  there 
has  always  been  more  or  less  connection, 
either  expressed  or  implied,  between  the 
mind  and  stomach.  It  was  in  the  Latin 
language  that  the  original  Greek  word 
ffrdfia  changed  its  meaning  from  mouth  to 
belly.  After  this  the  step  was  easy  from 
the  organs  of  digestion  to  those  of  senti- 
ment, and  we  find  many  examples  in  the 
Bomanoe  languages  of  tiiis  enlarged  mean- 
ing of  the  original  word.  So  the  idea  finds 
expression  not  alone  in  the  South  seas,  bat 
may  be  found  cropping  out  all  along  the 
road  of  linguistic  development,  whether  it 
be  in  Greece  or  Poljmeeia. 

£.  D.  Prebtox. 

XT.  S.  Coast  and  Gbodetic  Subvet, 
Washington,  D.  C. 


COAL  FLORAS  OF  THE  MISSISSIPPI  VALLEY. 
The  plant  remains  of  the  Trans-Missis- 
sippian  coal  field  have  received  but  scant 
notice.  Something  of  their  character  is 
found  recorded  in  the  writings  of  Lee- 
quereux,  Newberry  and  others.  These, 
however,  are  the  merest  glimpses,  and  give 
but  faint  conception  of  the  actual  extent 
and  multiplicity  of  form~  that  the  floras  of 
the  coal  measures  present. 
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The  idea  has  gained  currency  that  the 
Carboniferoas  fossil  plants  of  the  Mississippi 
valley  are  most  ineagerly  represented.  The 
present  note  endeavors  to  point  ont  that 
this  widespread  notion  is  wholly  erroneous. 
In  vastness,  in  great  variety,  in  extensive 
geological  range,  in  completeness  of  generic 
representation,  in  wealth  of  anatomical  ma- 
terial, the  fossil  floras  of  the  region  are  be- 
lieved to  have  but  few  equals. 

There  are  several  reasons  for  the  appar- 
ent paucity  of  plant  remains  in  the  beds  of 
the  coal  measures.  The  preservation  of 
the  plants  is  confined  almost  entirely  to  the 
clay  shales  and  shally  sandstones.  These 
readily  break  down  under  ordinary  weather- 
ing influences  into  soft  clays.  The  most 
prolific  plant  bed  may  be  thus  destroyed, 
giving  scarcely  a  sign  of  its  organic  con- 
tent. Even  in  coal  mines  the  oblitera- 
tion of  whatever  fossils  exist  goes  on  so 
rapidly  that  fossil  ferns  usually  fail  to  at- 
tract notice.  Only  when  the  perfectly  firesh 
shales  are  exploited  purposely  for  their  fos- 
sils can  they  be  made  to  give  up  their 
botanical  records. 

Many  plant  remains  are  preserved  or  re- 
placed by  iron  pyrite  and  quickly  decom- 
posed on  exposure.  The  finest  structures, 
displaying  anatomical  features  in  the  great- 
est perfection,  are  frequently  in  this  con- 
dition ;  but  it  is  only  when  in  the  fresh 
state  that  outlines  and  markings  of  the 
cells  are  capable  of  being  studied  with  satis- 
faction. 

Probably  the  greatest  drawback  to  the 
acquirement  of  a  complete  knowledge  of 
the  fossil  floras  is  the  lack  of  interest  shown 
by  local  collectors.  Few  fossil  gatherers 
give  any  attention  whatever  to  the  plants. 
The  Paleobotanists  are  not  given  to  mak- 
ing systematic  collections  themselves,  but 
study  only  those  scattered  chance  specimens 
in  cabinets  devoted  to  other  fossil  forms. 
As  a  result  we  have  no  complete  plant  col- 
lections. 


From  the  paleontological  literature  we 
get  only  a  faint  glimpse  of  the  Trans-Missis- 
sippian  flora.  Outside  of  a  few  isolated 
references  the  only  account  of  an  extensive 
flora  is  that  of  Lesquereux,  whose  material 
was  obtained  by  Dr.  G.  H.  Britts,  of  Clin- 
ton, Mo.  The  Britts'  collections  have  been 
studied  anew  by  David  White,  whose  re- 
cent excellent  monograph  on  the  Fossil 
Plants  of  Missouri  shows  only  too  clearly 
how  prolific  may  be  the  coal  plants  of  a 
single  locality  and  of  a  single  horizon.  No 
indication,  however,  is  given  regarding  the 
vast  possibilities  of  this  coal  district  as  a 
field  for  systematic  exploitation  along  paleo** 
botanic  lines. 

Attention  is  called  in  the  monograph  to 
some  of  the  obstacles  to  accuracy  in  cor- 
relation and  especially  to  the  lack  of  stan- 
dard paleobotanic  sections.  If  ever  there 
were  opportunity  of  establishing  a  standard 
section  it  is  in  the  Trans-Mississippian 
coal  field.  Plant  remains  occur  abundantly 
in  many  localities  and  at  many  horizons, 
extending  from  the  very  base  of  Des 
Moines  series,  up  through  Missourian,  into 
the  so-called  Permian.  The  monograph  on 
the  Missouri  fossil  fioras  considers  chiefly 
one  locality  and  one  horizon.  In  Missouri 
alone  there  are  no  less  than  150  known 
localities  and  30  horizons  for  coal  plants. 
In  Iowa  there  are  nearly  as  many  more. 
Kansas  likewise  offers  an  equally  inviting 
field.  If  a  single  location  yields  up  such 
prodigious  possibilities  as  Mr.  White  has 
demonstrated  what  may  we  not  expect  from 
the  rest  of  the  field  ? 

Of  Missouri,  localities  furnishing  fossil 
plants,  Bich  Hill,  Kansas  City,  Lexington, 
Versailles,  Huntsville,  Macon  and  Moberly 
afford  especially  attractive  fields  for  early 
exploration.  Exceptional  opportunities  for 
the  construction  of  standard  paleobotanic 
sections  are  offered  in  the  west-central  part 
of  the  State.  These  are  easily  made  in  a 
direction  east  from  Kansas  City,  along  the 
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Missouri  river,  and  continued  in  the  Mis- 
sourian  series  along  the  same  stream  north 
from  the  city.  Or,  a  direction  taken  south- 
east of  Kansas  City  is  equally  advantageous, 
besides  passing  through  the  Clinton  district, 
and  reaching  into  the  old  gorges  in  the 
Mississippian  series  which  are  exposed  on 
the  flanks  of  the  Ozarks.  Work  along  these 
lines,  both  in  the  floral  and  faunal  fields 
were  begun  by  the  Missouri  Geological  Sur- 
vey in  connection  with  the  detailed  strati- 
graphical  cross- sections,  and  much  valuable 
material  obtained,  but  the  eflbrts  had  to 
be  abandoned  before  the  data  were  com- 
plete. 

The  exposures  along  the  Des  Moines  and 
Baccoon  rivers,  in  central  Iowa,  afford  an- 
other excellent  field  for  making  up  a  stan- 
dard paleobotanic  section.  Plant  remains 
occur  in  many  localities  and  at  numerous 
horizons.  Some  exquisite  things  have  been 
observed.  Van  Meter  affords  beautiful  ter- 
nately  divided  fern  fronds  over  a  yard 
across.  Mud  Creek,  below  the  city  of  Dee 
Moines,  furnishes,  in  profusion,  plant-bear- 
ing nodules  similar  to  Mazon  Creek,  in  Illi- 
nois. Ford  supplies  structural  specimens, 
showing  the  wood  cells  and  their  workings 
as  perfectly  as  if  they  were  taken  from  the 
living  plant.  Knoxville  has  extensive  plant 
beds  and  the  bluffs  of  the  streams  in  Marion 
county  often  have  tons  of  shale-slabs  with 
plants  in  sight  at  one  time.  At  one  time 
the  Iowa  Geological  Survey  began  to  get 
material  of  this  kind  together  for  a  report 
on  the  coal  floras  of  the  State  supplementary 
to  the  reports  on  coal  deposits.  But  since 
the  appearance  of  the  first  volume  of  the 
latter  nothing  farther  seems  to  have  been 
done  regarding  the  plants. 

The  main  consideration,  however,  is  the 
fact  that  the  Trans-Mississippian  coal  field 
presents  for  the  study  of  fossil  plants  a 
wealth  of  material  unrivalled  in  the  whole 
country.  If  standard  paleobotanic  sections 
of  the  region  are  lacking,  it  is  certainly  not 


because  the  fossil  botanist  lacks  the  ma- 
terial and  opportunity  to  construct  them. 

Chables  E.  Ketes. 


ON  THE  ZOO-QEOGBAPHICAL  RELATIONS  OF 

AFRICA.^ 

The  speaker  prefaced  his  communication 
by  remarking  that  he  had  nothing  abso- 
lutely new  to  bring  forward,  but  that,  in- 
asmuch as  some  views  which  seemed  to 
be  contrary  to  evidence  had  been  urged  very 
recently,  a  presentation  of  the  conflicting 
evidence  was  timely,  if  not  necessary.  The 
views  in  question  were  broached  in  'A 
Geographical  History  of  Mammals,'  by  Mr. 
B.  Lydekker,  and  the  address  of  the  retir- 
ing president  of  the  New  York  Academy  of 
Sciences  (Professor  H.  F.  Osbom)  published 
last  week  in  Science  (April  13th). 

Beaumont's  apologue  of  the  shield  has  its 
counterpart  for  the  fauna  of  Africa.  It  has 
two  sides  facing  in  opposite  directions,  and 
it  cannot  be  understood  without  taking 
both  into  consideration.  The  proposition 
to  combine  Africa  with  Asia,  Europe  and 
North  America  into  a  realm  contrasted  with 
South  America  and  Australia  (or  even  to 
combine  again  Africa  and  India  against  the 
others)  may  apparently  be  justified  if  we 
look  only  to  the  present  mammalian  fauna, 
but  if  we  revert  to  the  past  and  consider 
other  classes,  we  must  be  led  to  different 
conclusions. 

The  fishes  are  by  far  the  most  instructive 
in  their  teaching.  Very  recent  discoveries 
recorded  by  Mr.  Boulenger  add  force  to 
their  testimony.  Those  animals  represent 
two  very  distinct  assemblages.  On  the  one 
side,  we  have  Cyprinids  of  genera  occurring 
also  in  India  or  very  closely  related  to  such 
genera.  On  the  other  side,  we  see  numer- 
ous species  belonging  to  families  having  no 
representatives  in  India  or  elsewhere  than 
in  tropical  America.    Such  are  the  Cichlids, 

*A  oommunioatioii  to  the  National  Aoademj  of 
Scienoes  made  April  18,  1900,  by  Dr.  Theodore  GilL 
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the  Characinids  and  the  Lepidosirenids, 
which  are  the  most  prominent  constituents 
of  the  African  faana.  These  families  are  also 
equally  characteristic  of  tropical  America, 
but  the  representatives  of  the  two  conti- 
nents belong  to  different  genera. 

The  deduction  seems  to  be  inevitable  that 
the  main  element  of  the  piscine  fauna  was 
derived  from  the  same  source  as  that  of 
America.  The  fact  that  generic  differentia- 
tion has  supervened  to  such  an  extent  sug- 
gests, if  it  does  not  prove,  that  the  time 
that  has  elapsed  since  the  derivation  of  the 
respective  faunas  is  great.  Equally  inevi- 
table appears  to  be  the  feust  that  the  cypri- 
noid  element  has  been  derived  from  an 
Asiatic  source,  and  the  slight  differentia- 
tions indicate  that  the  introduction  of  that 
element  has  been  comparatively  recent. 

If  we  now  examine  the  piscine  fauna  of 
Madagascar  we  find  that  one  of  the  most 
characteristic  African  genera  (^TlUipia)  is 
developed  in  that  island  and  that  there  is 
nothing  in  that  &una  to  contradict  the  evi- 
dence of  that  genus— that  it  has  been  de- 
rived from  Africa  or  the  same  main  source 
as  the  African  species. 

These  views  are  identical  with  those  pro- 
mulgated a  quarter  century  ago  (in  1875) 
in  the  Annals  and  Magazine  of  Natural  History  ^ 
and  then  Africa  and  South  America  were 
associated  together  with  Australia  in  a  hem- 
isphere called  Eoo^A  contrasting  with  an- 
ther named  Ganogjea,  comprising  North 
America,  Eurasia  and  India.  The  accum- 
ulating testimony  of  the  succeeding  years 
has  added  to  the  cogency  of  the  argu- 
ment. 

If  we  now  look  at  the  mammalian  fauna 
with  the  light  thus  reflected,  we  may  appre- 
ciate facts  of  an  analogous  nature,  but  more 
obscured  or  complicated  by  recent  inter- 
changes of  faunal  constituents. 

On  the  one  hand  are  numerous  and  con- 
spicuous mammalian  types  congeneric  or 
closely  related  to  Eurasian  or  Indian  forms. 


On  the  other  hand  are  many  smaller  and 
less  obtrusive  mammals  peculiar  to  the 
continent  and  without  any  near  rela- 
tives elsewhere  in  the  present  geological 
epoch. 

It  has  been  wisely  said  that  '^  the  final 
test  of  a  scheme  of  zoological  distribution 
must  be  the  paleontological  test."  But  the 
paleontology  of  Africa  has  not  yet  yielded 
the  test.  The  evidence  of  paleontology,  so 
far  as  it  goes,  points  to  the  origin  or  devel- 
opment of  most  of  the  conspicuous  animals 
of  Africa  elsewhere  than  on  the  continent. 
It  is  true  that  Africa  has  been  declared  to 
be  especially  the  '  center  of  adaptive  radia- 
tion during  the  Tertiary  period '  of  the 
Proboscideans,  as  well  as  of  the  Hyracoi- 
deans.  The  evidence,  for  this  claim,  how- 
ever, is  only  negative.  At  least,  so  far  as 
the  printed  record  goes,  no  early  remains  of 
Proboscideans  or  Hyracoideans  have  been 
found  in  Africa,  and  their  former  existence 
there  apparently  has  been  assumed  because 
their  remains  have  not  been  found  in  bet- 
ter explored  lands.  The  assumption  may 
be  right,  but  it  must  not  be  forgotten  that 
it  is  a  pure  assumption.  Madagascar,  how- 
ever, can  not  be  assumed  with  strict  pro- 
priety to  be  the  '  chief  centre  of  adaptive 
radiation '  of  all  Lemuroideans,  inasmuch 
as  that  order  was  formerly  widespread,  and 
the  great  island  is  rather  the  last  strong- 
hold of  the  restricted  group. 

If,  as  Professor  Osborn  well  urges,  it ''  is 
our  problem  to  connect  living  distribvlion  with 
distribution  in  past  time  and  to  propose  a  sys* 
tern  which  will  be  in  harmony  with  both  sets  of 
factSf^^  with  the  facts  of  distribution  of  the 
fishes  and  even  that  of  mammals  in  view, 
the  association  of  the  so-called  Arctogsean 
realms  is  illogical  and  falsifies  the  record. 
Whatever  facts  a  classification  may  be  in- 
tended to  embody,  the  African  fauna  must 
be  isolated.  If  we  wish  to  express,  in  our 
terminology,  a  former  condition  of  affairs, 
EogsBa  is  a  term  adapted  to  do  so. 
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The  Theory  of  Electrolytic  Diseociation  and  some 
of  its  AppliecUione.  By  Harry  C.  Jones, 
Associate  in  Physical  Chemistry  in  Johns 
Hopkins  University.  New  York,  The  Mac- 
millan  Company.  1900.  Pp.  zii  +  289. 
Price,  $1.60. 

For  several  decades  the  dominant  field  in 
chemistry  has  been  the  study  of  organic  com- 
pounds, and  it  is  only  within  the  last  ten  years 
or  so  that  the  tide  has  given  evidence  of  turn- 
ing in  other  directions.  Chemical  theory  has 
been  developed  very  largely  in  its  application 
to  organic  chemistry  and  it  is  partly  at  least 
because  these  theories  have  proved  inadequate 
in  their  wider  and  more  general  application  that 
attention  is  being  turned  more  strongly  to  inor- 
ganic chemistry  and  physical  chemistry.  There 
has  always  been  a  limited  number  of  chemists 
who  have  confined  themselves  largely  to  inor- 
ganic chemistry,  but  the  great  impetus  in  this 
direction  has  come  from  Mendeleers  generaliza- 
tion of  the  periodic  law,  and  the  consequent 
necessity  of  studying  closely  the  relations  which 
subsist  between  the  different  elements.  Bo, 
too,  physical  chemistry,  that  is,  the  study 
of  the  physical  properties  of  chemical  sub- 
stances, has  always  attracted  a  few  investi- 
gators. Perhaps  the  most  notable  workers 
have  been  Kopp,  who  determined  and  compared 
large  numbers  of  physical  constants  of  organic 
substances,  and  the  founders  of  thermo-chemis- 
try,  Berthelot  and  Julius  Thomsen.  But  with  the 
work  of  van' t  Hoff  and  Arrhenius  was  called  into 
being  a  new  physical  chemistry,  one  of  the  most 
important  fundamental  doctrines  of  which  is  the 
theory  of  electrolytic  dissociation,  and  whose 
most  influential  teacher  has  been  Ostwald.  The 
ZeUschrift  fur  anorganische  Chemie  and  the  Zeit- 
Bchrift  fur  phyeikaliache  Chemie,  as  well  as  the 
Journal  of  Physical  Chemistry  in  this  country, 
testify  to  the  activity  of  the  workers  in  these 
two  newer  fields. 

The  demands  of  teachers  have  also  occasioned 
the  production  in  physical  chemistry  of  a  very 
considerable  text-book  and  reference  book  of 
literature,  much  of  it  far  from  satisfactory,  as 
is  naturally  to  be  expected  in  a  department  of 
science  young  as  yet,  and  hence  in  a  very  im- 
mature state.  Some  of  these  books  attempt  a  sur- 


vey of  the  whole  field  of  the  older  and  the  newer 
physical  chemistry,  some  dwell  on  the  new 
almost  exclusively.  The  book  before  us  is  less 
ambitious,  aiming  only  to  treat  of  a  single, 
though  the  most  important  theory  of  physical 
chemistry  of  to-day.  In  doing  this,  however, 
a  view  of  the  relation  of  this  theory  to  the 
whole  field,  and  of  the  newer  to  the  earlier 
physical  chemistry  is  given.  Dr.  Jones  is  to  be 
congratulated  upon  having  written  a  book 
which,  while  brief,  is  clear  and  is  readable. 

The  book  is  divided  into  four  chapters: 
Chapter  I.  The  earlier  physical  chemistry,  70 
pages ;  Chapter  II.  The  origin  of  the  theory,  33 
pages;  Chapter  IH.  Evidence  bearing  upon 
the  theory,  67  pages ;  Chapter  lY.  Some  ap- 
plications of  the  theory,  112  pages ;  as  far  as 
space  goes  an  excellent  balance.  In  the  pre- 
face the  author  states  that  these  chapters  seek 
to  answer  respectively  the  questions  :  "  What 
was  physical  chemistry  before  the  theory  of  elec- 
trolytic dissociation  arose  ?  How  did  the  theory 
arise?  Is  it  true?     What  is  its  scientific  use?" 

Chapter  I.  takes  up  first  the  work  done  upon 
the  relations  between  properties  and  com- 
position, and  properties  and  constitution.  A 
few  pages  then  outline  the  development  of 
thermo-chemistry.  The  next  topic  is  develop- 
ment of  electro-chemical  theory;  the  later 
theories  of  electrolysis,  Hittorfs  work  on  the 
migration  velocity  of  the  ions  and  Kohlrausch's 
work  on  the  conductivity  of  solutions,  complete 
the  connection  between  the  older  and  newer 
physical  chemistry,  indeed,  these  last  rather  be- 
long to  the  new.  This  chapter  is  completed  by 
the  development  of  chemical  dynamics  and 
chemical  statics,  including  the  law  of  mass 
action,  and  the  work  of  Willard  Gibbs.  The 
treatment  of  these  topics  is  necessarily  brief, 
but  it  suffices  well  to  lead  up  to  the  main  topic 
of  the  book. 

Chapter  II.  It  is  a  curious  fact  that  the 
origin  of  some  of  the  great  ideas  of  chemistry 
must  be  credited  to  those  who  were  not  chem- 
ists. The  atomic  theory,  Avogadro's  theory, 
the  discovery  of  the  inert  gases  are  examples ; 
so  also  the  theory  of  electrolytic  dissociation 
owes  its  origin  to  the  osmotic  investigations 
of  a  botanist,  W.  Pfeffer,  working  in  the  field 
of    vegetable    physiology.      Pfeffer    in     1877 


Junk  8, 1900.] 


SCIENCK 


903 


published  a  series  of  quantitative  studies  of 
osmotic  pressure,  using  the  copper  ferrocyanid 
cell,  which  was  destined  to  be  much  used  at  a 
later  period.  At  not  far  from  the  same  time, 
ideas  on  the  arrangement  of  atoms  in  space 
began  to  germinate  in  the  mind  of  van't  Hoff. 
''From  this  he  (van't  Hoff)  was  led  to  study 
reaction  velocity,  and  from  this  the  conditions 
of  equilibrium.  But  closely  connected  with  the 
problem  of  equilibrium  was  that  of  affinity.  He 
took  up,  as  an  example  of  affinity,  the  attraction 
of  salts  for  their  water  of  crystallization,  and 
sought  to  measure  this  more  directly  than  had 
been  done."  It  was  at  this  point  that  his  at* 
tention  was  called  to  the  work  of  Pfeffer,  and 
after  studying  concentrated  solutions  he  turned 
to  dilute.  In  1887  just  ten  years  after  Pfeffer's 
work,  van't  Hoff  published  a  paper  entitled 
'  The  R61e  of  Osmotic  Pressure  in  the  Analogy 
between  Solutions  and  Gases,'  and  in  this 
shows  the  application  of  Boyle's  law  to  dilute 
solutions.  The  next  step  was  to  show  that 
Gay-Luaeac's  law  also  applied  to  dilute  solu- 
tions, and  finally  that  these  could  only  be  true 
on  the  assumption  that  the  law  of  Avogadro  was 
equally  true,  that  is  ''that  solutions  which  at 
the  same  temperature  have  the  same  osmotic 
pressure,  contain  in  a  given  volume  the  same 
number  of  dissolved  particles." 

It  soon  however  became  clear  that  "the  os- 
motic pressures  of  large  classes  of  chemical  sub- 
stances do  not  conform  to  these  laws.  The 
exceptions  include  all  the  acids,  all  the  bases 
and  all  the  salts,"  that  is  electrolytes,  and  in  all 
these  the  osmotic  pressure  is  greater  than  would 
be  expected.  Thus  far  van't  Hoff.  The  next 
step  is  taken  by  Arrhenius  who  reasoned  that 
as  the  anomalous  vapor  density  of  ammonium 
chlorid,  etc.,  was  due  to  the  dissociation  of  the 
compound  into  simpler  molecules,  so  in  dilute 
solution  the  salt  is  dissociated  and  this  dissoci- 
ation is  into  its  ions,  thus  going  back  to  Glaus- 
ius'  theory  of  electrolysis.  In  this  way  came 
into  existence  the  theory  of  electrolytic  dissoci- 
ation as  advanced  by  Arrhenius,  which  is  briefly, 
that  all  electrolytes  when  in  aqueous  solution 
are  dissociated  to  a  greater  or  less  extent  into 
their  ions,  which  are  the  positive  and  negative 
portion  of  the  molecule  laden  with  a  charge  of 
electricity. 


Such  is  an  outline  of  the  development  of  the 
theory  as  traced  in  this  chapter,  much  of  it  in 
the  language  of  Pfeffer,  van't  Hoff  and  Arrhen- 
ius, and  all  of  it  lucid  and  logical. 

Chapter  III.  is  devoted  to  a  presentation  of 
the  evidence  for  the  theory.  It  is  first  shown 
that  the  physical  properties  of  completely  dis- 
sociated solutions  should  be  additive,  as  is  the 
case  with  dilute  solutions  of  strong  salts.  Then 
the  evidence  from  the  heat  of  neutralization  is 
given.  The  next  section  is  perhaps  the  most 
important  in  the  chapter,  considering  the  rela- 
tions between  osmotic  pressure,  lowering  of 
freezing  point,  rise  in  boiling  point  and  electri- 
cal conductivity ;  it  is  just  here  that  to  the  older 
chemists  who  have  not  been  raised  on  this 
theory,  the  evidence  for  it  appears  most  con- 
vincing, indeed  it  is  the  phenomena  connected 
with  these  points  which  it  is  most  difficult  to 
account  for  on  any  other  theory  than  that  of 
electrolytic  dissociation.  Experiments  to  show 
the  presence  of  free  ions,  effect  of  an  excess  of 
one  of  the  ions  and  the  relation  between  disso- 
ciation and  chemical  activity  are  the  next  sub- 
jects considered  and  the  chapter  ends  with  the 
effect  of  water  on  chemical  activity.  Numer- 
ous exi^mples  are  given,  taken  largely  from  the 
work  of  H.  Brereton  Baker,  showing  the  neces- 
sity of  the  presence  of  at  least  a  trace  of  water 
in  many  chemical  reactions. 

For  instance,  dry  chlorin  will  not  act  on  me- 
tallic sodium ;  dry  hydrochloric  acid  will  not 
act  on  carbonates ;  dry  hydrochloric  acid  and 
ammonia  will  not  unite  and  dry  sodium  will 
not  decompose  concentrated  sulfuric  acid. 
Since  the  publication  of  the  book,  Baker  has 
succeeded  in  distilling  phosphorous  in  an  at- 
mosphere of  dry  oxygen.  The  question  \a  now 
asked,  "  Why  is  water  essential "  and  an  answer 
is  foun^  "  in  that  water  has  a  very  high  dissoci- 
ating power,  breaking  down  the  molecules  into 
ions  which  then  react.  These  facts  are  just 
what  would  be  predicted  if  the  theory  of  elec- 
trolytic dissociation  is  true." 

Chapter  IV.  discusses  first  the  application  of 
the  theory  of  electrolytic  dissociation  to  solu- 
tions, and  here  are  brought  up  a  large  number 
of  the  problems  most  interesting  the  physical 
chemists  of  to-day.  This  portion  is  particularly 
vivid,  so  much  of  it  is  descriptive  of  the  au- 
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thor's  own  work.  Here  also  is  given  Thom- 
son's theory  of  the  cause  of  electrolytic  dissocia- 
tion which  while  ofiering  a  simple  explanation  of 
the  phenomena,  has  not  as  yet  been  fairly  tested 
experimentally.  The  next  section  treats  of  the 
application  of  the  theory  to  a  physical  problem, 
that  of  the  seat  of  electromotive  force  in  pri- 
mary cells,  and  closely  connected  with  this  is  a 
review  of  Ostwald's  work  on  '  Chemische  Ferne- 
wirkung.'  Then  follows  the  closing  section  on 
the  application  of  the  theory  to  biological  prob- 
lems with  especial  reference  to  the  toxic  action 
of  ions. 

Such  is  an  outline  of  the  book,  whose  perusal 
will  well  repay  anyone  who  desires  to  become 
familiar  with  the  most  important  phase  of  mod- 
ern physical  chemistry.  It  seems  ungracious  to 
offer  any  criticism  of  a  book  which  limits  itself 
to  a  definite  field  and  so  well  carries  out  its  aim, 
but  after  reaching  the  end  of  the  book,  one  can 
hardly  help  feeling  that  he  would  like  to  hear 
the  other  side.  The  author's  position  is  practi- 
cally that  of  an  advocate,  and  he  makes  the 
best  of  his  case.  It  is  true  that  he  speaks  of 
diflSculties,  but  he  does  not  discuss  them  or 
even  allude  to  many  of  them.  He  says,  indeed, 
'*  It  has  already  been  mentioned,  and  stress 
should  be  laid  upon  it,  that  there  are  fieusts  to 
which  the  theory,  as  we  now  conceive  it,  does 
not  seem  to  apply.  But  the  evidence  in  favor 
of  the  theory  is  so  overwhelming,  in  compari- 
son with  the  few  apparent  exceptions,  that  we 
should  examine  the  latter  very  closely  before 
concluding  finally  that  they  are  real  excep- 
tions. Without  for  a  moment  ignoring  the  facta 
for  which  the  theory  does  not  seem  to  en- 
tirely account,  the  writer  believes  that  the  evi- 
dence in  favor  of  a  g^eat  generalization  being 
expressed  by  the  theory  of  electrolytic  dissocia- 
tion is  as  strong  as  in  the  case  of  many  of 
our  so-called  laws  of  nature.  For  how  many 
of  these  apply  under  all  conditions,  and  are 
entirely  free  from  exceptions."  But  we  wish 
the  author  had  added  a  short  chapter  on  these 
apparent  exceptions,  for  if  one  reads  his  book 
to  gain  a  knowledge  of  the  theory,  one  desires 
to  hear  at  least  something  of  objections  raised 
to  it.  As  far  as  concerns  aqueous  solutions  the 
theory  seems  to  present  an  important  and  very . 
useful  generalization  and  yet  it  is  not  even  here 


free  from  difficulties.  It  is  also  limited  in  its 
field  in  that  it  does  not  account  for  the  fact  of 
solubility,  nor  answer  the  questions  why  this 
salt  is  soluble,  that  insoluble  ;  and  in  that  it  ap- 
plies only  to  electrolytes.  Again,  as  soon  as  we 
leave  the  field  of  aqueous  solutions  we  realize 
that  the  present  statement  of  the  theory  is  too 
narrow.  The  work  of  Franklin  on  liquid 
ammonia  as  a  solvent  presents  many  phe- 
nomena wholly  inexplicable  on  the  theory  of 
electrolytic  dissociation,  and  work  with  other 
solvents  raises  other  difficulties. 

That  such  advances  have  been  made  along 
the  line  of  this  theory,  as  yet  hardly  in  its 
teens,  is  a  source  of  wonder ;  but  much  more 
remains  to  be  done.  The  greatest  proportion 
of  this  work  has  been  confined  to  aqueous  solu- 
tions, but  it  is  only  by  extending  it  to  all  man- 
ner of  solvents  that  any  comprehensive  theory 
of  solutions  will  be  reached.  This  no  one  real- 
izes more  than  Dr.  Jones,  who  is  applying  his 
work  to  the  alcohols  and  other  solvents,  and 
the  same  is  true  of  other  American  chemists. 
Perhaps  after  all  Dr.  Jones'  book  is  the  more 
attractive,  and  even  more  useful,  because  its 
author  has  posed  less  as  judge  than  as  advo- 
cate. 

The  typography  of  the  book  and  its  general 
make-up  are  excellent,  the  proof  has  been  very 
carefully  read.  One  excellent  innovation  has 
been  partially  adopted,  that  of  giving  the  year 
in  addition  to  the  volume  in  the  references  to 
periodical  literature.  This,  while  entailing  little 
additional  work  upon  the  author,  not  only 
lightens  materially  the  labor  of  one  who  is 
looking  up  the  original  literature,  but  it  gives 
the  reader  a  much  more  definite  chronological 
idea  of  the  subject-matter.  The  custom  should 
be  uniformly  adopted  in  scientific  literature. 

The  book  is  provided  with  a  satisfactory 
index.  Jas.  Lewis  Howe. 

Washington  and  Lke  Univebsitt. 

An  Introduction  to  Physical  Chemistry.  By  James 
Walker,  D.Sc,  Ph.D.  London,  Macmillan 
&  Co.,  Limited;  New  York,  The  Macmillan 
Co.  1900.  Pp.  X  +  356.  Price,  $2.50. 
The  author  states  in  the  preface  that  his  main 
object  in  writing  this  new  work  on  physical 
chemistry  is  to  emphasize  the  important  bear- 
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ing  of  the  principles  of  the  science  on  the  ordi- 
nary work  of  the  chemist.  The  suhjects  dis- 
cussed in  the  book  are  accordingly  selected  with 
this  aim  in  view.  Thus  by  far  the  larger  part 
of  the  work  is  devoted  to  the  consideration  of  the 
principles  of  physical  and  chemical  equilibrium 
and  their  applications,  and  to  a  discussion  of  the 
theory  of  electrolytic  dissociation  and  the  expla- 
nations which  it  offers  of  the  physical  and  chem- 
ical properties  of  salt  solutions,  while  scarcely 
ninety  pages  are  occupied  by  the  description  of 
the  methods  of  atomic  and  molecular  weight 
determinations  and  by  the  treatment  of  the 
theoretical  conclusions  derived  therefrom  in  re- 
gard to  valence,  structure,  and  the  relation  of 
properties  to  atomic  weight  and  to  constitution. 
This  is  entirely  rational  from  the  point  of  view 
of  the  author ;  for  though  atomic  and  molec- 
ular weight  determinations  have  great  signifi- 
cance historically  and  theoretically  from  the 
fact  that  upon  them  is  founded  the  structure 
theory  of  organic  chemistry,  in  its  comprehen- 
siveness by  far  the  most  important  theory  that 
physical  science  has  yet  developed,  it  is  never- 
theless true  that  this  theory  is  now  employed 
without  much  reference  to  the  physical  rela- 
tions on  which  it  was  originally  based,  so  that 
a  knowledge  of  the  latter  is  not  of  great  value 
from  a  practical  standpoint.  On  the  other 
hand,  the  electrolytic  dissociation  theory  and 
the  laws  relating  to  equilibrium  and  reaction- 
velocity  find  constant  application  to  the  daily 
work  of  the  industrial,  the  analjrtical,  and  the 
synthetic  chemist. 

It  is  scarcely  justifiable  to  criticise  the  work 
adversely  on  account  of  the  lack  of  system  and 
logical  sequence  which  it  undeniably  exhibits, 
for  it  is  distinctly  not  intended  as  a  complete, 
precise,  and  consistent  presentation  of  the  sci- 
ence of  general  chemistry,  but  rather  as  a  direct 
accompaniment  of  a  concrete  and  highly  prac- 
tical character  to  the  instruction  ordinarily 
given  in  other  branches  of  chemistry.  It  is  a 
book  which  is  especially  suitable  for  use  in  con- 
nection with  the  brief  courses  on  theoretical 
chemistry  which  should  be  given  to  undergrad- 
uate college  students.  It  is  also  admirably 
adapted  to  the  needs  of  the  teachers  of  elemen- 
tary chemistry  and  of  workers  in  allied  sciences 
or  in  industrial  chemistry  who  desire  to  acquire 


readily  a  knowledge  of  the  more  concrete  and 
practical  side  of  the  subject.  It  is,  never- 
theless, the  opinion  of  the  reviewer  that  every 
thoroughly  trained  chemist,  whether  educated 
at  a  university  or  technological  institute,  should 
receive  a  more  systematic,  logical,  precise,  and 
thorough  course  in  theoretical  chemistry  than 
that  which  the  present  work  is  intended  to  give, 
primarily  in  order  that  he  may  acquire  the 
power  of  close  and  accurate  thinking,  in  which 
students  of  chemistry  are,  unfortunately,  as  a 
rule,  seriously  deficient  and  inferior  to  students 
of  physics,  and  secondarily  that  he  may  add  to 
his  store  of  specific  chemical  information  a 
thorough  knowledge  of  the  underlying  and  re- 
lated general  principles — a  kind  of  knowledge 
which  cannot  fail  to  be  of  great  practical  value 
to  him,  whether  he  engages  in  teaching  or  in- 
dustrial pursuits.  It  is,  however,  unfortunately 
true  that,  with  the  possible  exception  of  the  re- 
cent work  of  Nemst,  which  has  not  yet  been 
translated  and  which  is  too  difficult  of  compre- 
hension except  for  advanced  students,  there  is 
no  satisfactory  text-book  to  accompany  a  course 
of  the  latter  character. 

The  manner  in  which  the  task  of  the  author 
has  been  executed  is  highly  satisfactory.  The 
work  is  written  in  a  readable  and  unwearying 
style.  The  principles  are  clearly  stated,  and 
are  always  illustrated  by  concrete  examples. 
The  errors  to  which  beginners  are  liable  are 
especially  pointed  out.  The  treatment  is  a  de- 
scriptive, not  a  mathematical  one;  but  the  au- 
thor has  not  hesitated  to  employ  mathematical 
expressions  where  greater  clearness  is  thereby 
attained.  The  author,  who  has  supplemented 
his  university  instruction  in  physical  chemistry 
by  more  than  ten  years'  experience  in  teaching 
and  research,  shows  himself  throughout  the 
book  to  be  a  thorough  master  of  his  subject,  to 
have  a  sound  appreciation  of  the  relative  im- 
portance of  the  various  principles  and  theoriesi 
and  to  be  entirely  free  from  one-sidedness  and 
the  desire  for  radical  innovations. 

The  work  is  therefore  of  such  a  character  as 
to  justify  the  hope  that  it  will  mark  the  begin- 
ning of  a  new  epoch  in  the  teaching  of  general 
chemistry  in  this  country  and  in  England. 

Arthuk  a.  Notes. 

Massachusetts  Institute  of  Technoloot. 
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E89ai  9ur  la  eloMifieation  des  sciences.     By  Ed- 
MOND  GrOBLOT,  Docteur  6s  lettres,  Professeur 
aa  lyc6e  de  Toulouse,  ADcien  61dve  de  I'l^lcole 
normal    sup^rieure.      Paris,     Felix    Alcan, 
editeur.     Baiiliere  et  Cie.     1898. 
The  ezoellence  of  this  book,  such  as  it  has, 
lies  rather  in  the  way  in  which  the  details  of 
the  system  of  classification  adopted  are  worked 
out  than  in  any  fresh  or  important  general 
view  of  classification  itself,  in  this  respect  differ- 
ing widely  from  Spencer,  whom  the  book  aims 
largely  to  correct,  and  from  Comte,  whom  it 
aims  to  complete.     For  this  reason  it  is  not 
easy  to  give  in  a  few  words  a  fair  outline  of 
this    latest   serious    attempt    to    classify    the 
branches  of  human  knowledge. 

One  may  say  in  general  of  Professor  Goblot 
that  his  method  is  historical  and  critical.  He 
does  not  attack  the  problem  at  first  hand,  but 
has  continually  in  mind  what  has  been  done  al- 
ready in  this  field. 

The  author  tells  us  that  be  began  his  study 
with  the  problem  of  immaterial  wealth.  This 
led  him  to  study  political  economy  in  general ; 
whence  he  passed  to  sociology.  He  discovered 
that  sociology  includes  many  things,  logic 
among  the  rest,  and  that  it  was  desirable  to 
form  a  definite  concept  of,  and  to  define  if  pos- 
sible, this  new  science.  This  attempt  led  him 
inevitably  to  a  general  classification  of  the  in- 
tellectual wealth  of  the  race. 

Of  the  two  well-known  meanings  of  the  word 
science  which  we  recognize  in  our  English 
speech,  a  narrow  meaning  and  a  broad  one, 
Mons.  Goblot  always  has  in  mind  the  broad 
one,  of  which  he  regards  the  narrow  meaning 
as  a  special  case.  All  general  knowledge,  cer- 
tain or  probable,  belongs  to  science.  Philosophy 
is  a  part  of  science  :  even  metaphysics,  which, 
he  argues,  is  either  science  or  nonsense.  He 
will  have  none  of  a  chwe  en  «o».  8o  too  there 
is  no  valid  philosophy  of  the  unknowable.  The 
domain  of  science  is  the  entire  domain  of  human 
intelligence  and  interest.  Even  the  arts  are 
practical  or  applied  sciences  and  must  come 
into  the  general  scheme. 

Savants  divide  themselves  into  three  groups 
according  as  they  specialize  :  ( 1 )  mathematics, 
or  (  2  )  the  physical  and  natural  sciences,  or  (3  ) 
the  moral  sciences.     Between  the  last  group 


and  the  two  first  groups  there  is  a  deep  gulf, 
partly  on  account  of  the  almost  exclusively  lit- 
erary training  of  historians,  economists  and 
sociologists,  and  partly  by  their  traditions  and 
habits  of  thought.  The  first  two  groups  are 
closely  allied. 

Everything  tends  to  show  the  present  inferi- 
ority of  the  moral  sciences.  Although  they 
have  occupied  the  entire  field  of  human  interest 
from  early  antiquity,  they  are  still  poor  in  re- 
sults and  have  neither  a  fixed  object,  principle 
or  method.  Just  now  they  are  making  a  show 
of  becoming  positive,  of  freeing  themselves  from 
metaphysics  and  taking  rank  among  the  sciences 
of  nature.  Psychology  is  about  where  astron- 
omy was  in  the  time  of  Tycho  Brahe.  It  has 
already  created  for  itself  a  method  of  observa- 
tion and  a  technic  and  seems  ready  for  a  Kepler 
and  a  Newton.  So  psychology  essays  to  become 
a  true  natural  history  of  the  human  soul,  and 
sociology  of  human  society. 

So  we  are  coming  to  have  not  three,  but  two 
divisions  of  the  sciences  :  ( 1 )  sciences  of  reason- 
ing, deductive  and  abstract :  and  (  2  )  sciences 
of  observation,  inductive  and  concrete. 

Having  maintained  the  radical  opposition  of 
the  sciences  of  demonstration  to  those  of  obser- 
vation there  are  only  two  roads  to  a  proof  of 
the  fundamental  unity  of  science :  ( 1 )  the 
sciences  of  demonstration  (the  mathematical 
sciences)  may  be  regarded  as  having  passed 
through  an  early  concrete  stage  to  their  present 
form  :  or  (  2 )  the  sciences  of  nature,  beginning 
in  the  concrete,  are  now  passing  forward  and 
in  part,  have  already  progressed  to  the  demon- 
strative stage.  Mechanics  and  mathematical 
astronomy  exemplify  this  tendency. 

Of  the  two  contentions  named  above  the  latter 
is,  in  point  of  fact,  the  one  which  the  author 
adopts.  The  sciences  of  fact  tend  constantly 
to  become  more  and  more  ideal  until  at  last 
they  free  themselves  from  their  original  em- 
piricism, have  for  object  pure  concepts,  and 
proceed  by  abstract  definitions  and  deductive 
demonstrations.  The  demonstrative  sciences 
are  the  typical  sciences :  all  other  knowledge 
is  on  the  road  to  this  goal. 

He  does  not  think  that  our  conception  of  the 
universe  will  become  more  and  more  simple, 
passing  finally  into  one  unique  and  supreme 
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law.  Rather  in  each  order  of  knowledge  there 
is  a  unique  concept  which  serves  to  form  all  the 
other  concepts  of  the  same  order.  So  he  can- 
not with  Comte  conceive  that  the  highest  sci- 
ence consists  in  the  co-ordination  of  scientific  re- 
sults. ''This  new  specialty,  the  specialty  of 
generalization  is  philosophy."  No,  says  Mons. 
€k>blot,  the  co-ordination  of  the  results  of  science 
is  purely  literary  work.  It  is  the  literateur 
and  not  the  savant  who  has  much  to  say  of  the 
'majestic  unity  of  sicience.'  To  specialize 
generalization  is  to  specialize  ignorance. 

Historically,  philosophy  was  at  first  simply 
science  :  the  whole  of  science.  Then  it  was  sci- 
ence minus  a  few  special  sciences  which  began 
to  be  organized.  And  so  this  went  on,  phi- 
losophy being  continually  impoverished  by  new 
sciences  which  were  formed  from  time  to  time. 
Philosophy  is  thus  ever  the  residue :  the  yet 
unorganized  part  of  human  knowledge. 

The  book  nowhere  gives  evidence  of  any  con- 
siderable acquaintance  with  any  branch  of  phys- 
ical or  natural  science  at  first  hand.  It  does 
show  much  acute  thinking  and  a  wide  range  of 
reading,  especially  in  what  the  author  would 
call  '  the  moral  sciences.'  Of  the  296  pages  in 
the  book  169  are  occupied,  with  cosmology,  bi- 
ology, and  sociology. 

E.  A.  S. 

GBNEBAL. 

Announcement  is  made  by  Messrs.  Archi- 
bald Constable  &  Company  of  the  preparation 
of  a  '  Victoria  History  of  the  Counties  of  Eng- 
land,' to  be  published  in  no  fewer  than  one 
hundred  and  sixty  large  octavo  volumea.  Ac- 
cording to  the  prospectus  it  "  will  trace  county 
by  county  the  story  of  England's  growth  from 
its  prehistoric  condition,  through  the  barbarous 
age,  the  settlement  of  alien  peoples,  and  the 
gradual  welding  of  many  races  into  a  nation 
which  18  now  the  greatest  on  the  globe.  All 
the  phases  of  ecclesiastical  history  ;  the  changes 
in  land  tenure;  the  records  of  historic  and 
local  families ;  the  history  of  the  social  life  and 
sports  of  the  villages  and. towns ;  the  develop- 
ment of  art,  science,  manufactures  and  indus- 
tries— ^all  these  factors  which  tell  of  the  progress 
of  England  from  primitive  beginnings  to  large 
and  successflil  empire  will  find  a  place  in  the 


work,  and  their  treatment  be  entrusted  to  those 
who  have  made  a  special  study  of  them." 

Mr.  H.  Arthur  Doubleday,  F.R.G.S.,  is  the 
general  editor  of  the  whole  series,  and  the 
plan  of  arrangement  under  sectional  editors  is 
as  follows  : 

Nataral  History.  Edited  by  Aabyn  Trevor-Battye, 
M.A.,  F.L.  S.,  etc.  Geology,  Paleontology,  Flora, 
Fauna,  and  Meteorology  ooutributed  by  specialists. 

Prehistoric  Remains.  Edited  by  W.  Boyd  Dawkins. 
M.A.,  F.RS.,  F.S.A. 

Roman  Remains.  Edited  by  F.  Haverfield,  M.A., 
F.S.A. 

Anglo-Saxon  Remains.  Edited  by  C.  Hercules 
Read,  F.S.A.,  and  Reginald  A.  Smith,  B.A. 

Ethnography.  Edited  by  6.  Laurence  Gomme. 
Dialect  and  Place  Names,  Folklore,  Physical  Types 
contributed  by  various  authorities. 

Domesday  Book  and  other  ki  ndred  Records.  Edited 
by  J.  Horace  Round,  M.A. 

Architecture.  The  Sections  on  the  Cathedrals  and 
Monastic  Remains.  Edited  by  W.  H.  St.  John  Hope, 
M.A. 

Eoolesiastical  History  and  Political  Histoiy.  By 
various  authorities. 

Maritime  History  of  Coast  Counties.  Edited  by 
J.  K.  Laugh  ton,  M.A. 

Topographical  Accounts  of  Parishes  and  Manors. 
By  various  authorities. 

History  of  the  Feudal  Baronage.  Edited  by  J. 
Horace  Round,  M.A.,  and  Oswald  Barron. 

Family  History  and  Heraldry.  Edited  by  Oswald 
Barron. 

Agriculture.  Edited  by  Sir  Ernest  Clarke,  M.A., 
Sec.  to  the  Royal  Agricultural  Society. 

Industries,  Arts,  and  Manufactures,  Social  and 
Economic  History,  and  Persons  Eminent  in  Art,  Lit- 
erature, Science.    By  various  authorities. 

Ancient  and  Modern  Sport.  Edited  by  the  Duke 
of  Beaufort. 

Bibliographies. 

It  will  be  seen  that  the  general  scheme  of  the 
work  is  at  once  comprehensive,  scientific,  and 
complete.  The  history  of  each  county  will 
open  with  its  geology,  pass  on  to  its  paleontol- 
ogy, and  so  through  the  ascending  scale  of  the 
floral  and  animal  kingdoms  until  prehistoric 
man  is  reached. 

The  Scientific  Society  of  Colorado  College 
has  just  issued  Vol.  8  of  Colorado  College  Studies, 
containing  the  following  articles  : 

'  Equations  of  Motion  of  a  Perfect  Liquid  and 
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a  Viscous  Liquid  when  Referred  to  Cylindrical 
and  Polar  Co-ordinates/  by  Professor  P.  E. 
Doudna,  'The  Caprioorns,  Mammals  of  an 
Asiatic  Type,  Former  Inhabitants  of  the  Pike's 
Peak  Region,'  by  Dr.  F.  W.  Cragin ;  <Buchi- 
ceras  (Sphenodiscus)  Belviderensis  and  its  Vari- 
eties,'by  Dr.  F.  W.  Cragin;  *  The  Number 
Concept,'  by  Dr.  F.  Cajori. 

BOOKS  BECSIVKD. 

Dob  Tierreich^  9  Liefernng,  Ave^-TnKhilidae.  Ebkst 
Habtebt.  Berlin,  B.  Friedlander  and  Sohn. 
1900.     Pp.  ix  -f  254.    SabeoriptioD  prioe,  12  mark. 

Bird  Studies  with  Camera.  Fbank  M.  ChAPMAN. 
New  York,  D.  Appleton  &  Co.  1900.  Pp.  xiv 
+  214. 

La  tpilSologie  an  science  de$  eacemes.  £.  A.  Mab- 
tbl.  Paris,  Georges  Carr6  &  C  Naad.  1900.  Pp. 
126. 

./Ether  and  Matter,  Joseph  Labmob.  Cambridge, 
The  Univeniity  Press.  New  York,  The  Maomillan 
Company.     1900.     Pp.  xzviii  +  365.    10b. 


SCIENTIFIC  JOURNALS  AND  ARTICLES. 

The  American  Journal  of  Science  for  June 
contains  the  following  articles : 

Method  of  Studying  the  DifFosion  (Transpimtion) 
of  Air  through  Water,  and  on  a  Method  of  Barom- 
etry.    C.  Babus. 

Separation  and  Determination  of  Merouiy  as 
Menmrons  Oxalate.     C.  A.  Petebs. 

Electrical  Resistance  of  Thin  Films  Deposited  by 
Cathode  Disobarge.    A.  C.  Lonqdex. 

New  Meteorite  from  Oakley,  Logan  Connty,  Kan- 
sas.   H.  L.  Pbeston. 

Observations  on  Certain  Well-Marked  Stages  in 
the  Evolution  of  the  Testudinate  Hnmems.     G.  R. 

WiSLAND. 

Chemioal  Composition  of  Sulphohalite.  S.  L. 
Penfield. 

Phases  of  the  Dakota  Cretaoeons  in  Nebraska. 
C.  N.  Gould. 

Geothermal  Gradient  in  Michigan.     A.  C.  Lane. 

Prodaction  of  the  X-Rays  by  a  Battery  Current. 
J.  Tbowbbidge. 

American  ChemiccU  Journal^  ^fty»  1900. 
''Preparation  and  properties  of  the  so-called 
*  Nitrogen  Iodide,' ''  by  F.  D.  Chattaway  and 
K.  J.  P.  Orton.  Preparation  from  iodine  mono- 
chloride  and  ammonia  ;  '  The  action  of  reduc- 
ing agents  upon  nitrogen  iodide,'  by  F.  D.  Chat- 
taway and  H.  P.  Stevens.    Decomposition  with 


formation  in  every  case  of  hydriodic  acid ; 
'  On  certain  colored  substances  derived  from 
nitro  compounds,'  by  C.  L.  Jackson  and  F.  H. 
Gazzolo  ;  '  The  solution-tension  of  zinc  in  ethyl 
alcohol,'  by  H.  C.  Jones  and  A.  W.  Smith ; 
'  Notes  on  lecture  experiments  to  illustrate 
equilibrium  and  dissociation,'  by  J.  Stieglitz  ; 
'  A  contribution  to  the  knowledge  of  tellurium,' 
by  F.  D.  Crane.  Method  of  purifying  tellurium 
and  detecting  small  quantities  of  it ;  '  The  con- 
stitution of  gallein  and  coerulein,'  by  W.  R. 
Orndorff  and  C.  L.  Brewer ;  '  Permanganic 
acid  by  electrolysis,'  by  H.  N.  Morse  and  J.  C. 
Olsen ;  '  On  chlorine  heptoxide,'  by  A.  Michael 
and  W.  T.  Conn.  j^  ^^^  ^^^^^ 


SOCIETIES  AND  ACADEMIES. 
SCIENCE  CLUB  OF  THE  UNIVEBSITY  OF 

WISCONSIN. 

At  the  meeting  of  the  Science  Club  of  the 
University  of  Wisconsin,  held  May  22d,  Mr.  J. 
B.  Johnson  presented  a  paper  on  '  Recently  im- 
proved Methods  of  Sewage  disposal . '  The  paper 
was  devoted  to  a  consideration  of  the  principles 
underlying  modern  methods  of  treatment  rather 
than  the  details  of  construction  of  sewage  plants. 
The  chemical  and  the  bacteriological  methodr 
of  sewage  disposal  were  contrasted  and  the  for- 
mer shown  to  be  too  largely  an  artificial  process, 
since  it  fails  to  make  use  of  nature's  effective 
agents — the  bacteria — ^which  when  afforded 
suitable  conditions  change  organic  wastes  into 
soluble  products  and  finally  into  the  inorganic 
nitrates  and  nitrites  which  constitute  so  largely 
the  food  of  plants.  The  chemical  precipitation 
plants  were  considered  as  belonging  to  a  past 
stage  in  the  development  of  sanitary  science, 
and  wherever  installed  are  now  looked  upon  as 
an  incubus  to  be  got  rid  of  as  soon  as  pos- 
sible. 

The  combined  septic  tank  and  contact  bed 
method,  which  was  first  used  at  Exeter,  Eng- 
land, in  1896,  and  which  is  throughout  a  bac- 
teriological method,  Mr.  Johnson  regards  as  the 
most  satisfactory  solution  of  the  sewage  problem. 
The  essential  peculiarity  of  the  method  is  that 
it  affords  in  the  septic  tank  to  which  the  sewage 
is  first  conducted  the  ideal  conditions  for  the 
action  of  the  anaerobic  bacteria  whose  function 
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it  is  to  reduce  the  organic  matter,  by  putrefac- 
tion to  soluble  compounds.  Further,  in  the 
coarsely  porous  and  intermittently  aerated  con- 
tact beds,  in  which  the  soluble  material  from  the 
septic  tank  is  allowed  to  stand,  are  afforded  the 
best  conditions  for  the  action  of  the  aerobic 
or  nitrifying  bacteria.  Experience  with  this 
method  shows  that  even  the  solid  material  from 
the  raw  sewage,  which  in  the  septic  tank  is 
differentiated  as  a  scum  at  the  surface  and  a 
deposit  at  the  bottom,  is  also  slowly  acted  upon 
by  the  bacteria  so  that  the  quantity  in  the  tank 
is  not  appreciably  changed  after  the  colonies 
have  become  firmly  established.  In  the  contact 
beds  also  the  aerobic  bacteria  establish  their 
colonies  in  a  few  weeks  and  appear  in  the  form 
of  slime,  which  adheres  to  the  surface  of  the 
cinder  or  other  porous  material  composing  the 
bed.  Before  passing  from  the  septic  tank  to 
the  contact  beds  the  effluent  is  aerated  by  allow- 
ing it  to  flow  in  thin  films  over  weirs.  ' '  Perhaps 
never  in  the  history  of  engineering,"  said  Mr« 
Johnson,  '*  has  a  new  process,  as  revolutionary 
as  this  one,  established  itself  so  quickly  with  the 
highest  authorities  as  has  this  new  and  simple 
method  of  sewage  disposal." 

In  discussing  the  paper  Mr.  H.  L.  Russell 
likened  the  earlier  attempts  to  accomplish  the 
bacteriological  purification  of  sewage  in  a  single 
process  to  an  attempt  to  raise  the  subtropical 
rice  and  the  temperate  to  subpolar  barley  in  the 
same  field.  Mr.  F.  E.  Turneaure  also  discussed 
the  paper,  emphasizing  both  the  cheapness  and 
the  efficiency  of  the  new  method.  The  paper 
and  the  discussion  aroused  much  local  interest, 
due  partly  to  the  fact  that  the  city  of  Madison 
against  the  advice  and  the  urgent  protest 
of  members  of  the  Science  Club,  recently  in- 
stalled an  expensive  chemical  plant  for  dis- 
posal of  its  sewage,  but  has  now  been  compelled 
to  abandon  it  as  a  complete  failure  and  has 
elected  Mr.  F.  E.  Turneaure  to  be  City  Engineer. 

Mr.  Johnson's  paper  will  probably  be  pub- 
lished as  a  Bulletin  of  the  University  of  Wis- 
consin. 

Officers  of  the  Club  for  the  ensuing  year  were 
elected  as  follows  :  Mr.  E.  A.  Birge,  President ; 
Mr.  C.  S.  Slichter,  Vice-President ;  Mr.  E.  R. 
Maurer,  Secretary  and  Treasurer. 

Wm.  H.  Hobbs. 


DISCUSSION  AND  CORRESPONDENCE. 
REPLY   TO   PB0FES80B    KINGSLEY'S    CBITICI8M. 

Only  about  a  week  ago  my  attention  was 
called  to  the  criticism  by  Professor  Kingsley  of 
my  little  book  entitled  *  Outline  of  Comparative 
Physiology  and  Morphology'  in  Science  of 
April  27th.  I  delayed  answering  because  I  was 
at  that  time  too  much  absorbed  by  many  duties 
connected  with  the  close  of  the  academic  year 
to  allow  my  mind  to  be  distracted  by  unpleasant 
matters.  I  am  now  at  comparative  leisure  and 
undertake  to  show  that  many  at  least  of  his 
criticisms  are  unjust. 

His  points  of  criticism  may  be  classified  under 
several  heads: 

1.  First  and  most  numerous  are  general  state- 
ments which  are  true  but  not  without  ex- 
ceptions. This  was  unavoidable  in  a  bare  fnit'. 
line  such  as  the  work  professed  to  be.  Our 
distinctions  in  science  are  always  sharper  than 
in  nature.  This  is  especially  true  in  element- 
ary science.  If  exact  details  and  all  excep- 
tions were  given  we  should  certainly  fail  to  give 
a  clear  outline  to  be  filled  in  by  subsequent 
study.  Under  this  head  come— (a)  the  failure 
to  make  exception  of  Fungi  in  giving  the  broad 
distinction  between  animals  and  plants  in  the 
nature  of  their  food.  If  I  had  attempted  abso- 
lute exactness  I  should  have  been  compelled 
not  only  to  make  exception  of  greenless  plants, 
but  to  have  discussed  the  economy  of  carnivor- 
ous plants,  and  the  question  whether  all  plants, 
even  the  greenest^  do  not  supplement  their 
mineral  food  with  more  or  less  of  organic  food. 
And  then  what  would  have  become  of  my  Oiil-' 
line  t  The  very  first  necessity  in  an  elementary 
work  is  to  renounce  much,  very  much  that  we 
should  like  to  introduce,  (fr)  Under  the  same 
head  comes  the  statement  that  animals  by  vir- 
tue of  the  nature  of  their  food  must  have  a 
stomach,  without  mentioning  some  etceptions 
among  parasites,  as  the  tapeworm,  (c)  In 
speaking  of  the  general  absence  of  the  middle 
ear  in  amphibians  I  did  not  make  exception  of 
Anura.  (d)  In  omitting  mention  of  distinct 
renal  organs  in  Phyla  lower  than  Mollusca. 
Surely  these  objections  are  hypercritical  al- 
though in  some  cases  especially  (c)  a  foot-note 
might  be  added  giving  exceptions. 

2.  I  said  the  last  j^roup  may  be  regarded  as 


910 


SCIENCE. 


[N.  S.  Vol.  XI.  No.  284. 


examples  of  hypercriticism,  but  there  are  other 
objections  which  are  distinctly  so.  (a)  I  say, 
the  olfactive  nerve  is  specialized  for  the  percep- 
tion of  odors,  he  objects  that  the  terminaiioM 
alone  are  thus  specialized.  This  may  be  true, 
but  is  not  the  termination  also  included  in  my 
general  statement?*  (6)  I  say  a  muscle  is  an 
arrangement  for  changing  nerve-force  into  me- 
chanical power.  He  apparently  objects,  but 
why  he  does  not  say  and  I  cannot  imagine* 
The  statement  is  certainly  true,  (c)  He  re- 
proaches me  for  certain  important  omissions, 
e.  g. , ' the  mesodermal  origin  of  metameres.  Surely 
this  objection  implies  an  attitude  of  mind 
wholly  inconsistent  with  the  writing  of  an  out- 
line. 

3.  A  few  of  his  criticisms  are  pure  mistakes 
.or  else  misunderstandings  of  my  meaning.  For 
example  (a)  he  quotes  me  as  saying  that  *  no 
voice  is  known  below  hexapod  insects'  and 
cites  the  stridulation  of  spiders  and  crustaceans. 
I  did  not  say  so.  I  said  *  below  thie  department,^ 
t.  e.,  arthropods,  {b)  I  state  that  homologies  are 
not  distinctly  traceable  beyond  the  limits  of  a 
Phylum.  The  cases  of  homologies  beyond  these 
limits  which  he  mentions  are  not  certainly  ex- 
amples of  homology  but  of  analogy,  not  evi- 
dences of  common  origin  but  of  adaptive  modi- 
fication. But  in  any  case  it  must  be  remem- 
bered that  I  was  tracing  homology  only  in  the 
clearest  cases  and  as  an  argument  for  Evolu- 
tion, (c)  He  says  I  omit  all  mention  of 
branchisB  in  Asterias  although  I  mention  them 
in  Echinus.  Is  he  sure  that  there  are  any  such 
in  Asterias  ?  Perhaps  they  are  among  the  new- 
est things  which  he  accuses  me  of  neglecting. 

4.  Some  of  the  objections  he  makes  concern 
points  still  in  doubt,  e.  g, ,  the  function  of  the 
pedicillariffi  in  echinoids.  The  function  I  gave, 
viz,  that  of  carrying  food  to  the  mouth,  is  still 
held  and  is  not  inconsistent  with  that  which  he 
probably  had  in  mind,  viz,  the  cleansing  of  the 
body. 

5.  Besides  these  there  are,  I  frankly  ac- 
knowledge, some  real  mistakes.  It  would  be 
strange  if  there  were  not.  For  pointing  out 
these  I  most  heartily  thank  him.  I  will  profit 
by  his  criticisms. 

But  I  fear  I  weary  the  reader  with  personal 
matters  which  are  of  little  importance.     It  is 


with  real  pleasure  therefore  that  I  hasten  on 
to  take  up  the  last  point,  which  is  one  of 
great  interest  in  the  general  field  of  scientific 
thought. 

6.  The  worst  fault  which  Professor  Eangsley 
finds  in  my  book  is  '  the  recognition  of  a  vital 
force,^  Now  this  real ly^.  amuses  me.  Surely 
Professor  Kingsley  must  be  ignorant  of  the 
early  history  of  discussions  on  this  sub- 
ject or  he  would  be  aware  that  I  was 
myself  among  the  earliest  enforcers  of  the 
doctrine  of  '  the  correlation  of  vital  with 
physical  and  chemical  forces  and  the  conser- 
vation of  energy  in  the  phenomena  of  living 
things.'  I  even  suffered  somewhat  from  the 
odium  theologicum  on  that  account.  That  my 
contributions  to  the  discussion  were  not  unim- 
portant see  the  references  given  below.*  The 
position  I  held  then  is  so  universally  acknowl- 
edged now  that  the  history  of  the  discussion 
has  lost  something  of  its  interest  to  the  present 
generation.  But  some  would  go  farther.  In 
the  revulsion  against  the  old  idea  of  vitality  as 
an  independent  supra  natural  force  unrelated 
to  the  other  forces  of  nature  the  scientific 
mind  swung  too  far  in  the  contraiy  direction, 
and  it  become  the  fashion  for  scientific  men  to 
ridicule  even  the  use  of  the  term  vital  force  as 
the  useless  remnant  of  an  old  superstition  and 
indicating  a  wholly  unscientific  attitude  of 
mind  ;  and  thus  gradually  arose  an  odium  seien- 
tificum  forbidding  the  use  of  the  term  on  pain 
of  being  thought  unscientific.  And  yet  the 
same  men  who  repudiate  life  as  a  force  talk 
serenely  of  gravity  as  a  force  or  chemical  af- 
finity as  a  force,  or  the  force  of  attraction  or 
of  inertia,  wholly  unconscious  of  any  incon- 
sistency in  their  position.  The  fact  is,  all  of 
these  stand  on  the  same  footing.  They  are 
none  of  them  forces  in  the  old  sense  of  inde- 
pendent entities — they  are  M  of  them  forces  in 
the  sense  of  different  forms  of  the  one  universal 
energy,  they  are  all  derivable  from  and  con- 
vertible into  one  another.  They  are  all  different 
forms  of  energy,  determined  by  different  condi- 

*Am.  Jour.  Sei.,  Vol.  28,  p.  305,  Nov.,  1859 ;  I^L 
Mag.,  Vol.  19,  p.  133  and  243,  1860 ;  Pop.  8tL 
Monthly  for  Deo.,  1873  ;  Oarpenter^s  Physiology^  7th  ed., 
p.  7;  McGee,  Fifty  Years  of  Am.  Soi. ;  Atlantic  Momtkly 
Sept.,  1898. 
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tioDs,  giving  rise,  each,  to  its  own  characteristic 
group  of  phenomena,  the  subject  matter  of  its 
own  peculiar  department  of  science.  For  con- 
venience we  give  them  names.  Now  the  group 
of  phenomena  characteristic  of  living  things  is 
a  more  peculiar  group  than  any  other  lower 
group,  and  therefore  the  determining  form  of 
energy  httler  deserves  a  distinctive  name  than  any 
other  and  lower  form. 

But  some  one  will  say  :  ''  vital  force  is  a  met- 
aphysical conception  and  as  such  has  no  place 
in  science."  If  so,  then  must  we  banish  also 
all  ideas  of  force,  or  power,  or  cause  as  meta- 
physical. The  fact  is,  science  cannot  get  on 
without  metaphysical  conceptions.  We  strive 
in  vain  to  realize  a  science  such  as  Comte  imag- 
ined— a  mere  succession  of  phenomena  follow- 
ing one  another  like  the  trooping  shadows  of  a 
phantasmagoria  withotU  causative  nexus  between. 
Comte  repudiated  the  idea  of  atoms  and  of  a 
hypothetical  ether  as  metaphysical  ideas,  and 
yet,  who  can  estimate  the  service  done  to  science 
by  these  ideas  ? 

These  views  I  have  maintained  for  the  last 
80  years.  In  spite  of  the  odium  scientificum  I 
have  continued  to  use  the  term  vital  force,  not 
indeed  in  its  old  sense  but  in  a  true  rational 
sense.  But  the  reaction  toward  a  more  rational 
view  is  now  fairly  on.  It  may  again  go  a  little 
wrong.  I  cannot  sympathize  entirely  with  all 
the  recent  views  on  this  subject.  Some  of  them 
seem  to  smack  a  little  of  the  old  supra-natural- 
ism, but  it  will  come  right  in  the  end.  Mean- 
while, I  would  commend  to  the  attention  of  all 
who,  like  Professor  Kingsley,  are  afflicted  with 
a  dread  of  vital  force,  an  article  in  the  Monist 
for  July,  1899,  entitled  *  Biology  and  Metaphys- 
ics,' by  that  acute  thinker  and  lucid  writer. 
Professor  C.  Lloyd  Morgan,  as  being  altogether 
just.  Professor  Morgan  is  admitted  to  be  an 
exact  and  painstaking  biologist ;  but  he  is  also 
what  is  far  better  and  rarer,  a  profound  and 
philosophic  thinker. 

Perhaps  I  have  already  said  too  much.  All 
I  can  ask  is  that  those  interested,  unbiased  by 
the  fault-finding  criticism,  will  examine  for 
themselves  in  a  fair  and  sympathetic  spirit.  I 
do  not  fear  the  result. 

Joseph  Le  Conte. 

Bebkelby,  Cal.,  May  24, 1900. 


GLACIAL    EROSION    IN    THE    WHITE   MOUNTAIN 

NOTCHES. 

To  THE  Editor  op  Science  :  In  Appalachia 
for  March,  Professor  W.  M.  Davis  discusses  the 
glacial  erosion  of  certain  over-deepened  valleys 
in  the  Alps  and  the  relation  that  is  borne  to 
them  by  the  hanging  valleys  of  their  tribu- 
taries. He  suggests  that  ''the  head  of  the 
Saco  valley  in  the  White  mountains  below  Craw- 
ford notch  deserves  examination  to  see  how  far 
its  smooth  sides  and  U-shaped  cross-section  may 
be  explained  as  the  results  of  glacial  scouring 
by  an  ice  stream  that  hurried  through  the  deep 
opening  in  the  White  mountain  mass."  The 
present  note  may  throw  some  light  on  this  ques- 
tion. 

It  is  in  the  first  place  remarkable  that,  al* 
though  there  are  valleys  of  east  and  west  trend 
in  northern  New  Hampshire,  all  the  deeper 
notches  and  passes  practicable  for  roads  through 
the  main  mountain  group  extend  from  north  to 
south,  as  would  be  natural  if  the  notches  had 
been  deepened  by  ice  streams  moving  in  the 
general  direction  of  the  glacial  strise  in  New 
England.  Moreover,  Carter  notch  as  seen  from 
a  distance,  the  Crawford  notch  as  seen  from  Mt. 
Willard,  and  Franconia  notch,  all  present  essen- 
tially U-shaped  cross  sections,  their  troughs  be- 
ing bordered  by  continuous  clifik  rather  than  by 
projecting  spurs,  thus  suggesting  erosion  in  a 
roughly  horizontal  direction  along  the  sides  of 
a  glacial  channel,  rather  than  down-hill  erosion 
by  streams  on  the  side  slopes.  In  the  second 
place,  if  one  climbs  Carter  dome  from  the 
notch,  the  path  is  so  steep  for  the  first  eighth 
of  a  mile  that  one  must  clibg  to  the  trees  to  as- 
cend it ;  but  then  there  suddenly  comes  a  gentler 
slope.  As  a  boy  I  climbed  the  western  wall 
of  the  White  mountain  or  Crawford  notch 
by  way  of  the  bed  of  Brook  Kedron,  south 
of  the  Willey  House,  and  found  it  so  steep 
as  to  be  almost  impracticable  ;  but  here  again 
a  point  was  reached  from  which  the  stream 
was  seen  coming  leisurely  over  the  plateau 
south  of  Mt.  Willey  before  its  plunge  down  to  the 
Saco  on  the  floor  of  the  main  valley.  Standing 
on  Mt.  Willard,  one  looks  east  across  the  notch 
trough  to  where  the  Silver  and  Crystal  cascades 
slip  and  leap  down  over  the  shining  ledges, 
now  and  then  disappearing  in  narrow  clefts  that 
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they  have  worn  in  the  rock  ;  but  above  the  cas- 
cades, one  sees  the  wooded  valleys  of  the 
streams  as  mountain  hollows  enclosed  by  grad- 
ual slopes  that  lead  up  to  the  heights  north  of 
Mt.  Webster.  These  features  seem  to  corre- 
spond to  the  hanging  valleys  of  the  Alps,  al- 
though their,  dimensions  are  comparatively  in- 
significant. East  of  Mt.  Washington,  the  point 
of  the  spur  between  Tuckerman's  and  Hunting- 
ton's ravines  has  the  appearance  of  having  been 
sheared  off ;  and  over  the  verge  of  the  steep 
slope  thus  formed  swings  the  white  thread  of 
Raymond's  cataract,  recalling  the  gauzy  veils  of 
the  Yosemite  cliffs. 

Another  characteristic  of  the  glaciated  and 
over-deepened  Alpine  valleys  with  their  cliff 
walls  is  repeated  in  the  rock  falls  from  tiie 
sides  of  the  White  mountain  valleys.  The 
floor  of  Carter  notch  is  heaped  with  rough  rock 
fragments,  forming  two  little  ponds.  The  ava- 
lanche that  killed  the  dwellers  in  the  old  Willey 
house  is  famous ;  the  sides  of  the  upper  Saco 
trough  towards  Crawford  notch  are  scarred  with 
the  paths  of  many  other  slides ;  and  the  Saco 
flows  beneath  heaped  granite  blocks  that  have 
fallen  from  the  en  closing  cliffs.  Long  talus  slopes 
descend  from  the  foot  of  the  shear  cliffs  of  the 
Franoonia  notch.  These  phenomena  are  not  nor- 
mally characteristic  of  mountains  so  old  as  those 
of  New  Hampshire,  although  they  seem  appropri- 
ate enough  to  ice- cut  notches  in  old  mountains. 

The  notch  streams  are  not  large  enough  to 
have  produced  prominent  waste  fans ;  yet 
north  of  the  gate  of  Crawford  notch— evidently 
the  old  divide — the  streams  which  come  down 
from  the  east  and  west,  in  Gibb's  falls  and 
Beecher's  cascades  respectively,  have  built  a 
double  fan  where  the  Crawford  house  now 
stands,  thus  forming  a  new  divide,  on  which 
one  stream  turns  south  to  form  the  Saco. 
Probably  the  waste  here  was  largely  accumu- 
lated as  a  delta  when  the  district  to  the  north 
was  a  glacial  lake  that  had  its  outlet  southward 
over  the  old  divide  into  the  notch.  The  atti- 
tude of  the  headwaters  of  the  north-flowing 
Peabody  river  would  indicate  that  they  had 
been  diverted  similarly  from  a  southern  course 
into  the  south-flowing  Glen  Ellis  river  by  a 
waste  filling  on  the  floor  of  Pinkham  notch  near 
the  old  divide. 


The  general  form  and  the  recent  changes  in 

the  White  mountain  notches  thus  indicate  that 

they  are  the  result  of  strong  glacial  erosion 

along  the  course  of  north  and  south  valleys. 

Philip  Emsbson. 
Ltkk,  Mass. 

floating  sand  and  stones. 

Perusal  of  Dr.  Erland  Nordenskiold's  de- 
scription {Nature^  vol.  61,  p.  278,  January  18, 
1900)  of  the  floating  stones  which  he  observed 
during  his  journey  along  the  southwestern  coast 
of  Patagonia  and  of  Professor  Simonds^s  discus- 
sion of  the  topic  in  Science  (Vol.  XI,  N-  S., 
pp.  510-512,  March  30,  1900),  prompts  me  to 
add  a  locality  to  those  already  mentioned  at 
which  sand  and  stones  have  been  observed 
floating  on  water.  While  camping  on  the 
<  Thumb,'  or  West  Arm,  of  Yellowstone  Lake, 
Wyoming,  in  July,  1899,  the  writer  and  other 
members  of  the  party,  among  whom  were  sev- 
eral geologists,  saw  dark  patches  from  two  to 
six  inches  in  diameter  on  the  surface  of  the  lake. 
These  patches  were  numerous  near  the  shore, 
and  occasional  ones  were  noted  as  far  out  as 
we  could  see.  Examination  showed  that  they 
were  composed  of  the  coarse  black  and  red 
obsidian  sand  which  forms  much  of  the  lake 
shore.  The  sand  consisted  for  the  most  part 
of  subangular  particles  2  or  3  mm.  in  diameter, 
but  pebbles  5  or  6  mm.  across  were  frequently 
seen,  and  at  least  one  fully  10  mm.  long  and 
rudely  ellipsoidal  in  shape  was  observed  by  the 
writer  among  these  floating  aggregations.  The 
material  was  solid  glass,  not  cellular,  and  prob- 
ably had  a  specific  gravity  of  2.845  (see  J.  P. 
Iddings,  in  7th  Ann.  Rep.  U.  S.  G.  S.,  p.  291). 
The  sand  was  not  very  dry,  on  the  other  hand, 
it  seemed  to  be  rather  damp,  when  it  was 
picked  up  from  the  shore  by  the  gentle  ripples 
and  carried  out  by  the  moderate  current  pro- 
duced at  this  locality  by  the  inflow  from  an 
adjacent  hot  spring  area.  Ripples  which  did 
not  break  the  surface  of  the  water  did  not  de- 
stroy the  patches  of  floating  sand,  but  crested 
wavelets  precipitated  the  particles  at  once  and 
stopped  the  formation  of  other  patches  along 
the  shore  line.  The  conditions  therefore  at  this 
locality  are  a  sand  composed  of  material  some- 
what repellent  to   water  and  motion  of  the 
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water  strong  enough  to  lift  the  particles  of  rock 
without  agitating  them  enough  to  overcome  the 
surface  tension  of  the  water.  Here,  again,  as 
has  heen  noted  hy  other  observers,  the  fine 
particles  appear  to  gather  about  the  larger  ones 
and  help  to  support  them. 

E.  O.  HOVEY, 
Amebigan  Museum  of  Natural  History, 

New  York. 

DIURNAL  range  OF  TEMPERATURES. 

To  THE  Editor  of  Science  :  In  the  last 
issue  of  Science,  page  872,  attention  is  called 
by  Professor  R.  DeC.  Ward  to  a  remarkable 
diurnal  range  of  temperature.  Nothing  is  said 
about  the  elevation  or  other  conditions  of  the 
point  of  observation,  but  the  article  calls  to 
mind  my  own  experiences  near  the  summit  of 
Mauna  Kea,  on  the  Island  of  Hawaii.  We 
were  in  camp  on  the  shore  of  Lake  Waiau 
nearly  a  week  in  July,  1892.  The  elevation 
was  slightly  over  18,000  feet— 2000  feet  above 
the  last  limit  of  vegetation,  and  about  1000 
feet  below  the  summit.  The  thermometer,  al- 
ways occupying  the  same  position,  read  18°  F. 
at  night  and  108°  in  the  daytime. 

E.  D.  Preston. 

EOGAA  AND  ANTARCTICA. 

To  THE  Editor  of  Science  :  At  last  I  send 
an  abstract  of  my  remarks  '  On  the  zoo-geo- 
graphical relations  of  Africa,'  given  at  the  last 
session  of  the  National  Academy  of  Sciences.  I 
have  been  obliged  to  omit  some  points  for  want 
of  time.  As  I  find  that  some  of  my  views  long 
ago  promulgated  have  been  overlooked,  or  are 
being  taken  up  now  as  new  and  attributed  to 
others,  I  take  this  opportunity  to  refer  to  sev- 
eral articles,  including  especially  such  as  have 
been  published  in  Science  : 

1.  'On  the  Geographical  Distribution  of 
Fishes.'  (Ann.  Mag,  Nat.  Hist.  (4),  XV.,  251- 
265,  April,  1875.) 

2.  'Fish.'  (Johnson's  New  Univ.  Cyclop®- 
dia,  11.,  116-119,  1876.) 

3.  Wallace's  '  Geographical  Distribution  of 
Animals. '  [A  Review. ]  ( The  Nati(m,  XXIV. , 
27,  28  ;  42,  43,  July  12  and  19, 1877  ;  reprinted 
(FUld  and  Forest,  III.),  69-74 :  78-80  ;  98-101, 
1877.) 


4.  'Zoological Geography.'  (Johnson's New 
Univ.  Cyclopaedia,  IV.,  1754-1760,  1878.) 

6.  'The  Principles  of  Zoogeography.'  A 
presidential  address,  etc.  (Proc.  Bio.  8oe.  Wash.j 
II.,  1-89,  1883.) 

6.  'A  Comparison  of  Antipodal  Faunas.' 
(Nat.  Acad.  Sc.  Memoirs,  VI.,  89-124,  1894.) 

7.  'A  Text-book  of  Zoo-geography.'  By 
Frank  E.  Beddard.  [A  Review.]  (Scienob, 
N.  S.,  II.,  272-274,  August  30,  1895;  Correc- 
tions, 342,  Sept.  13,  1895.) 

8.  'The  Early  Segregation  of  Fresh-Water 
Types.'  (Science,  N.  S.,  IL,  678,  679,  Nov. 
22,  1895.) 

9.  '  The  Origin  and  Relations  of  the  Floras 
and  Faunas  of  the  Antarctic  and  Adjacent  Re- 
gions. '  (Science,  N.  S.  ,  III. ,  305-320,  February 
28,  1896.)—'  Vertebrata  of  the  Land  :  Fishes, 
Batrachia  and  Reptiles.'  (Op.  eit.,  814-317.) 
'  Vertebrata  of  the  Sea.'    (Op.  cit.,  319-320). 

10.  'Principles  of  Marine  Zoo-g^graphy.' 
(Science,  N.  S.,  III.,  514-516,  April  3,  1396.) 

11.  'The  Distribution  of  Marine  Mammals.' 

(Science,  N.  S.,  V.,  955,  956,  June  18,  1897.) 

Theo.  Gill. 
Washington,  May  26, 1900. 


NOTES  ON  PHYSICS. 

THE  absorption  OF  LIGHT  IN  A  RABEFIED  GAB 
AND  THE  sun's  CORONA. 

Mathias  Cantor  in  the  Annalen  der  Physik 
for  March,  1900,  describes  an  experiment  showing 
that  a  rarefied  gas  through  which  an  electric  dis- 
charge is  passing  has  no  perceptible  absorption 
spectrum  corresponding  to  its  emission  spec- 
trum, and  Professor  G.  F.  Fitz  Gerald  in  Nature 
May  3,  1900,  remarks  that  this  fact  confirms 
the  suggestion  that  the  sun's  corona  is  an 
aurora  around  the  sun  (an  electrical  discharge 
phenomenon)  inasmuch  as  the  bright  spectrum 
line  of  the  corona  is  not  represented  by  a  dark 
line  in  the  solar  spectrum. 

The  absence  of  an  absorption  spectrum 
corresponding  to  the  emission  spectrum  of  a 
rarefied  gas  through  which  an  electric  discharge 
is  passing  is  very  likely  due  to  very  great 
concentration  of  kinetic  energy,  among  a  few 
types  of  the  molecular  motion  of  the  gas  so 
that  in  regard  to  its  emission  the  gas  is 
potentially  at  an  excessively  high  temperature. 
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MODERN  VIEWS  OF  HATTER. 

Professor  Oliter  Lodge  in  the  Itdematumal 
Monthly  for  May  reviews  the  modern  views  of 
matter  touching  more  particularly  upon  J.  J. 
Thomson's  electro-corpuscular  theory,  and  upon 
Johnstone  Stoney's  electron  theory.  It  has 
heen  known  since  Maxwell's  time  that  a  mov- 
ing electric  charge  stores  kinetic  energy  so 
that  work  is  required  to  set  it  in  motion  and  it 
does  work  when  it  is  stopped,  that  is,  an  elec- 
trical charge  is  endowed  with  that  most  per- 
plexing proi>erty  of  matter  inertia.  Johnstone 
Stoney's  theory  is  that  atoms  of  matter  are  ag- 
gregates of  electrons,  an  electron  being,  as  it 
were,  a  stretched  spot  in  the  ether  or  a  very 
small  electric  charge.  J.  J.  Thomson's  cor- 
puscular theory  is  more  or  less  similar  to  the 
electron  theory  only  that  J.  J.  Thomson  has 
pretty  clearly  shown  by  experiment  that  what 
he  calls  a  corpuscle  exists,  that  its  mass  (inertia) 
is  about  1/500  of  the  mass  of  the  hydrogen  atom 
and  that  it  carries  a  definite  negative  electric 
charge. 

In  avery  interesting  communication  to  NcUurCj 
May  10,  J.  J.  Thomson  shows  that  many  phys- 
ical phenomena  can  be  interpreted  in  terms  of 
his  corpuscular  theory  ;  for  example  the  pro- 
portionality of  thermal  and  electric  conduc- 
tivity, and  the  variation  of  electrical  conduc- 
tivity with  temperature. 

W.  S.  F. 

NOTE  ON  A  NEW  ABYSSAL  LIMPET. 

Under  the  name  of  Bathysciadium  conicum 
Dautzenberg  and  H.  Fischer  have  described*  a 
new  deep  water  limpet  which  combines  some 
curious  characters.  The  specimens  are  simply 
conical  with  radiating  riblets  and  an  almost 
membranaceous  shell,  and  have  a  diameter  of 
1.5  mm.  and  a  height  of  0.9  mm.  Some  ana- 
tomical details  are  given  by  Dr.  Pelseneer  in  a 
note  appended  to  the  description.  The  animal 
was  obtained  from  the  beak  of  a  cuttlefish 
dredged  by  the  Prince  of  Monaco  ofiT  the  Azores 
in  843  fathoms. 

Like  Lepeta  it  is  without  eyes  or  ctenidia, 
the  respiration  being  carried  on  by  the  surface 
of  the  mantle.  The  muzzle  appears  to  be 
without  lappets,  the  right  tentacle  has  an  ap- 

♦  Bull.  Soc.  ZooL  de  France,  xxiv.,  p.  207. 


pendix  like  that  of  Cocculina  (supposed  to  be  a 
degenerate  verge),  there  are  no  posterior  fila- 
ments ;  an  unpaired  mandible  and  long  radula 
are  present,  the  nervous  system  is  that  of  the 
Docoglossa  and  the  otoliths  are  single. 

Dr.  Pelseneer  regards  the  genital  gland 
(otherwise  strictly  docoglossate)  as  hermaph- 
rodite, a  condition  so  exceptional,  and,  con- 
sidering the  minute  size  of  the  animal,  so  diffi- 
cult to  determine,  that  judgment  may  fairly  be 
suspended  pending  further  confirmation  of  it 
The  radula  as  figured  leads  to  the  belief  that 
except  in  the  absence  of  the  rhachidian  tooth 
(often  degenerate  in  abyssal  limpets)  the  teeth 
are  like  those  of  Lepetella;  the  major  lateral 
being  broken  into  three  pieces  which  have 
been  taken  for  three  separate  teeth  by  the 
author  cited.  If  this  suspicion  be  correct  the 
formula  is  1  -|- 20-2  4- 1,  for  a  transverse  series 
of  the  radula.  The  creature  will  be  the  first 
true  limpet  (Docoglossa)  to  show  any  trace  of  a 
verge,  and  if  really  hermaphrodite,  the  first  to 
exhibit  this  character.  The  single  otolith  is 
very  likely  correlated  with  the  small  size  of 
the  animal.  The  genus  will  stand  next  to 
Lepetella  among  the  Abranchiate  Docoglossa. 

Wm.  H.  Dall. 


THE  PLANET  EROS. 

A  letter  from  the  Arequipa  Station  of  the 
Harvard  College  Observatory  of  June  1,  1900, 
gives  details  concerning  four  photographs  of 
Eros  taken  there  in  April  with  the  Bruce  tele- 
scope, by  Dr.  Delisle  Stewart.  An  adjacent 
star  was  followed  in  an  eye  piece  and  by  means 
of  a  micrometer  screw  the  photographic  plate 
was  moved  with  regard  to  it  by  an  amount  and 
in  a  direction  equal  to  the  motion  of  Eros. 
The  stars  thus  appeared  as  trails  and  Eros 
as  a  point.  Approximate  positions  were  deter- 
mined from  the  plates  at  Arequipa  with  the 
results  given  below.  Paper  prints  of  two  of 
these  plates  were  sent  to  Cambridge  and  meas- 
ures of  them  are  also  given.  The  negatives 
are  now  on  their  way  to  Cambridge,  and  as  soon 
as  received  accurate  positions  will  be  derived 
from  them. 

These  appear  to  be  the  first  observations  of 
Eros  since  its  conjunction  with  the  Sun.     The 
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second  observations  taken  a  month  later  are 
given  in  the  accompanying  bulletin.  Efforts 
have  been  made  at  Cambridge  to  observe  Eros, 
both  visually  and  photographically,  but  have 
£Eiiled,  owing  to  twilight. 

Date 
Plate.       1900.      G.  M.  T.    R.  A.  1900.    Dec.  1900. 

A  4333    April  26    21>^  20"    2i?^  49"  21"  —  6°  46'.0 

"  "  *'  49    23  —5   46.4 

A  4334         **  22    06  49    27  —  5   45 .8 

A  4338    April  27    21    47  51    23  —6  29.6 

A  4341    April  30    21    16  57     7  —  4   42 .1 

57     1  —4   42. 


it 


(C 


a 


A  LETTER  has  been  received  at  the  Harvard 
College  Observatory  from  Professor  H.  A.  Howe, 
at  Denver,  stating  that  Eros  was  observed  with 
the  20-inch  refractor  of  the  Chamberlin  Obser- 
vatory with  the  following  results  : 

6r.  M.  T.       Apparent         Apparent        Comp. 

R.  A.  Decl.  Stan. 

May  27,  90729  23»»  47"  3-. 43  -f  2°  46'  27'^3  Boss  8197 
May  27,  91859  23  47    4  .37  +2   46  38  .6  Boss  8198 

After  taking  parallax  and  aberration  into  ac- 
count, a  comparison  of  these  observations  with 
the  ephemeris  of  J.  B.  Westhaver  in  A.  J.  No. 
479  gave  the  following  corrections  to  that 
ephemeris : 

Gr.  M.  T. 

May  27,  90729  +  P.7  -f  28''  «  ^-  ^^  ui  to 
-.»  cJ  ^^o-^v  *  1^  «ft  Estimated  Magn.  13. 
May  27,  91859 +1.6 +28  ^^ 

So  far  as  known  this  is  the  first  visual  obser- 
vations of  Eros  since  its  conjunction  with  the 
Sun. 

TBE  CAMBRIDGE  EXPLORING  EXPEDITION 
TO  THE  SIAMESE-MALAY  STATES* 

All  the  members  of  this  expedition  have  now 
returned  to  England.  After  the  arrangement 
of  the  necessary  preliminaries  at  Pangkok,  the 
party  proceeded  to  Singora,  where  the  active 
work  of  the  expedition  commenced  by  an  ex- 
ploration of  the  Inland  Sea,  which  measures, 
roughly  speaking,  60  miles  by  20.  The  birds' 
nest  islands  were  visited  and  the  now  somewhat 
rare  method  of  tree-burial  investigated,  as  well 
as  the  habits  of  a  peculiar,  isolated  tribe  called 
Phram  who  are  believed  to  be  of  Indian  origin. 
The  tree-graves  were  usually  cigar-shaped 
wrappers,  or  rather  shells  made  of  laths  and 

*From  the  London  Times. 


suspended  horizontally  at  a  height  of  six  to 
eight  feet  from  the  ground  between  two  tree- 
trunks,  branches,  or  posts.  The  corpse  is  ex- 
posed in  one  of  these  shells  (the  heels  being 
generally  left  higher  than  the  head)  and  allowed 
to  decay  till  the  bones  are  clean,  after  which 
the  bones  should  be  collected  and  burnt.  Box- 
like receptacles  on  posts,  as  among  the  Madangs 
of  Borneo,  are  occasionally  substituted  for  the 
wrappers.  On  this  journey  some  strange  arti- 
cles of  diet  were  served  up  to  the  two  members 
of  the  expedition,  among  them  being  red  ants, 
toads,  bee  grubs,  and  a  species  of  cicada.  The 
manner  in  which  the  latter  are  caught  is  pecu- 
liar. Two  or  three  natives  gather  at  night  round 
a  brightly- burning  wood-fire,  one  of  them  hold- 
ing a  lighted  torch.  The  others  clap  their 
hands  at  regular  intervals  and  the  cicadse,  at- 
tracted by  the  noise  and  guided  by  the  light,  fly 
down  and  settle  upon  the  people  as  they  stand 
by  the  fire.  On  this  same  journey  a  couple  of 
young  leopard  or  panther  cubs  were  picked  out 
of  their  nest  in  a  hollow  tree  by  the  roadside. 
But  it  was  found  difficult  to  feed  them,  and  they 
were  therefore  suckled  by  a  Siamese  woman 
who  claimed  to  have  previously  suckled  a  bear. 

From  Singora  the  party  proceeded  to  Patani, 
and  ascended  Qunong  Besar  or  Indragiri  to  a 
height  of  3000  feet.  The  next  place  visited 
was  Biserat,  in  Jalor  (Jala),  which  proved  an 
excellent  collecting  ground  until  smallpox  broke 
out.  The  limestone  caves  here  were  thoroughly 
explored,  including  the  fine  Gua  Gambar  or 
Statue  Cave,  containing  a  colossal  figure  of 
Buddah  about  100  feet  in  length.  The  party 
then  proceeded  by  the  overland  route  through 
Raman,  Ligeh,  Ulu,  Kelantan,  and  up  the 
Lebih,  a  distance  of  about  200  miles,  performed 
by  elephants,  rafts,  and  boats,  as  far  as  Kuala 
Aring.  Hence  Mr.  Skeat,  with  six  Malays,  set 
out  on  a  scouting  expedition  to  explore  the 
route  to  the  Tahan  Mountain,  the  highest  peak 
in  the  Malay  Peninsula,  which  reaches  an  alti- 
tude of  about  10,000  feet.  Mr.  Skeat's  party 
was  absent  about  five  weeks  from  camp,  and 
got  sight  of  an  unrecorded  peak  named  Gunong 
Larong,  or  ^Coffin  Mountain,'  not  much  inferior 
to  the  Tahan  Mountain. 

The  expedition  then  descended  to  the  coast, 
and  after  spending  about  two  months  in  the 
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chief  towns  of  Kelantan  and  Trenggana,  pro- 
ceeded by  steamer  to  Penang,  whence  Mr. 
Evans  paid  a  visit  to  Pulau  and  Bidan,  Messrs. 
Yapp  and  Laidlaw  ascending  Gunong  Inas. 
Mr.  Skeat  proceeded  to  Kedah  to  study  the 
aboriginal  Jungle-tribes  of  the  interior. 

It  is  understood  that  the  expedition  has  been 
eminently  successful,  and  has  brought  back 
very  extensive  zoological,  botanical,  and  ethno- 
logical collections.  The  results  obtained  should 
be  of  value  for  purposes  of  comparison  with  the 
results  of  the  recent  successful  Cambridge 
Anthropological  Expedition  of  Dr.  Haddon 
to  the  Torres  Straits,  Sarawak,  and  New 
Guinea. 

The  party  was  under  the  leadership  of  Mr. 
Skeat,  of  Christ's  College,  Cambridge,  and  com- 
prised Messrs.  Evans  and  Annandale,  of  Ox- 
ford, and  Messrs.  Yapp,  Laidlaw,  and  Gwynne- 
Vaughan,  of  Cambridge. 


SCIENTIFIC  NOTES  AND  NEWS, 

Mb.  O.  H.  Tittmann  will  succeed  to  the 
superintendency  of  the  United  States  Coast  and 
Geodetic  Survey,  filling  the  vacancy  caused  by 
Dr.  H.  S.  Pritchett's  election  to  the  presidency 
of  Massachusetts  Institute  of  Technology. 

Lord  Ratleigh  has  been  appointed  by  the 
British  Government  chairman  of  a  committee 
which  is  to  investigate  gunpowders  and  designs 
of  guns  with  which  they  may  be  used  to  the 
best  advantage. 

Db.  Ed.  Suess,  professor  of  geology  in  the 
University  of  Vienna,  has  been  elected  a  foreign 
associate  of  the  Paris  Academy  of  Sciences  in 
the  place  vacant  by  the  death  of  Sir  Edward 
Frankland,  and  Sir  John  Burdon- Sanderson  a 
correspondent  in  the  place  of  the  late  Sir  James 
Paget. 

Db.  S.  L.  Tobnquist,  of  Lund,  has  been 
elected  a  foreign  member,  and  Professor  F. 
Sacco,  of  Turin,  a  foreign  correspondent,  of 
the  Geological  Society  of  London. 

The  Paris  Academy  of  Medicine  has  elected 
Professor  Rontgen,  of  Munich,  a  foreign  asso- 
ciate. 

Professor  W.  C.  Brogger,  of  the  University 
of  Christian ia,  at  the  invitation  of  the  Univer- 
sity of  Chicago,  delivered  in  Chicago  his  lec- 


tures on  the  '  Principles  of  a  Genetic  Classifi- 
cation of  Igneous  Bocks,'  recently  delivered  at 
the  Johns  Hopkins  University.  The  lectures 
were  attended  by  geologists  from  Ulinois, 
Michigan,  Wisconsin  and  Minnesota. 

Mb.  Cecil  B.  Cbampton,  assistant  in  the 
museum  at  Owen's  College,  Manchester,  has 
been  appointed  an  assistant  geologist  on  the 
Geological  Survey  of  Scotland. 

Columbia  University  will  confer  its  LL.D. 
on  President  Arthur  T.  Hadley,  of  Yale  Uni- 
versity, on  Lord  Pauncefote,  the  ambassador 
of  Great  Britain,  and  on  Mr.  Thomas  B.  Reed, 
late  speaker  of  the  House  of  Representatives. 

Pbofesbob  Jacob  E.  Reighabd,  professor  of 
zoology  in  the  University  of  Michigan,  will  de- 
liver the  address  at  the  dedication  of  the  new 
museum  building  of  Alma  College,  Alma, 
Mich.,  on  June  27th. 

Db.  Walteb  J.  Swingle,  agricultural  ex- 
plorer for  the  United  States  Department  of  Ag- 
riculture is  in  Algeria.  He  is  about  to  forward 
date  palms  to  Arizona,  in  order  that  they  may 
be  tested  there. 

The  prizes  offered  by  the  National  Geograph- 
ical Society  for  the  best  essays  on  Norse  dis- 
coveries in  America  have  been  awarded  to 
Mr.  Charles  B.  Dalton,  of  New  York  City,  and 
Mr.  K.  F.  Murray,  of  Norfolk,  Va. 

General  W.  A.  Gbeelt,  Chief  Signal  Ser- 
vice Officer,  has  given  directions  for  the  estab- 
lishment of  stations  for  wireless  telegraphy  in 
the  harbor  of  San  Francisco,  in  Porto  Rico  and 
the  Philippines. 

The  death  is  announced  at  the  age  of  87 
years  of  M.  Ravaisson  Mollien,  formerly  pro- 
fessor of  philosophy  at  Rennes,  inspector  gen- 
eral in  the  Department  of  Higher  Education 
and  curator  in  the  Department  of  Antiquities  at 
the  Louvre.  He  was  the  author  of  many  works 
on  philosophy  and  sesthetics.  The  death  is  also 
announced  of  M.  Hippolyte  Stupuy,  at  the  age 
of  seventy  years.  He  was  curator  of  the  artis- 
tic collections  of  the  City  of  Paris  and  the 
author  of  works  on  philosophy  and  of  a  biogra- 
phy of  the  mathematician,  Sophie  Germain. 

A  DONOB,  who  wishes  not  to  have  his  name 
mentioned,  has  presented  to  the  American  Ma- 
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seum  of  Natural  History  the  collection  ex- 
hibited by  Messrs.  Tiflfany  &  Co.  at  the  Paris 
Exposition,  consisting  of  American  and  foreign 
cut  and  uncut  precious  stones  and  other  objects. 
The  value  of  the  gift  is  over  $50,000. 

We  learn  from  Nature  that  by  the  will  of  the 
late  Mr.  G.  J.  Symons,  F.B.S.,  a  valuable  be- 
quest is  made  to  the  Royal  Meteorological  So- 
ciety. He  bequeathed  to  the  Society  all  his 
books,  pamphlets,  maps  and  photographs,  a  copy 
of  which  is  not  already  in  its  library.  He  also 
bequeathed  the  testimonial  album  presented  to 
him  by  the  Fellows  of  the  Society  in  1879  and 
the  sum  of  2002. 

The  Brooklyn  Institute  of  Arts  and  Sciences 
has  received  from  an  anonymous  friend  $5000, 
to  be  added  to  the  endowment  fund  of  the 
Institute. 

WaltebS.  Diokbon,  of  Salem,  Mass.,  has 
bequeathed  $10,000  and  a  fifth  of  his  residuary 
estate  to  the  public  library  of  that  city  and 
$10,000  conditionally  to  the  Essex  Institute. 
John  Curtis  has  bequeathed  $15,000  for  a  public 
library  building  at  Hanover,  Mass.  The  Hon. 
£.  J.  Lawrence  has  offered  to  give  $8000  for  a 
library  building  at  Fairfield,  Me. 

The  British  Iron  and  Steel  Institute  held  its 
annual  meeting  at  London  on  May  9th  and  10th. 
Mr.  Carnegie  announced  his  intention  of  found- 
ing a  scholarship  in  connection  with  the  Insti- 
tute for  the  advancement  of  research  in  con- 
nection with  iron  apd  steel. 

The  anniversary  meeting  of  the  Royal  Geo- 
graphical Society  was  held  on  May  21st.  In 
accordance  with  the  arrangements  we  have 
already  in  part  announced,  the  Founder's  medal 
was  awarded  to  Captain  H.  H.  P.  Deasy,  for 
the  exploring  and  survey  work  which  he  has 
accomplished  in  Central  Asia  during  two  ex- 
peditions lasting  three  years  altogether.  The 
Patron's  medal  was  awarded  to  Mr.  James  Mc- 
Carthy, for  his  great  services  to  geographical 
science  in  exploring  all  parts  of  the  kingdom  of 
Siam,  for  his  laborious  work  during  12  years  in 
collecting  materials  for  a  map  to  form  the  basis 
of  a  survey  system,  and  for  his  admirable  map 
of  Siam  just  completed.  The  Murchison  award 
for  1900  was  made  to  M.  H.  Ar^towski,  for  his 
work  on  the  Belgian  Antarctic  expedition.     The 


Gill  memorial  for  1900  was  awarded  to  Mr. 
Vaughan  Cornish,  for  his  researches  on  sea- 
beaches,  sand-dunes,  and  on  wave-forms  in 
water.  The  Back  grant  for  1900  was  awarded 
to  Mr.  Robert  Codrington,  for  his  journeys  in 
the  region  between  Lakes  Nyasa  and  Tangan- 
yika, during  which  he  removed  a  section  con- 
taining the  inscription  from  the  tree  under 
which  Livingstone's  heart  was  buried.  The 
Cuthbert  Peek  grant  for  1900  was  awarded  to 
Mr.  T.  J.  Alldridge,  for  his  journeys  in  the  in- 
terior of  Sierra  Leone.  The  president,  Sir 
Clements  Markham,  said  in  the  course  of  his 
address  that  £30,000  was  still  required  for  the 
Antarctic  Expedition,  but  that  the  keel  of  their 
exploring  ship  had  been  lain  at  Dundee. 

The  New  York  State  Museum  will  conduct 
during  the  summer  a  station  on  Lake  Saranac 
for  the  study  of  aquatic  insects.  It  will  be 
under  the  direction  of  Dr.  Charles  Needham. 

The  University  of  the  State  of  Missouri  is  to 
send  an  entomological  expedition  into  south- 
ern Mexico  this  summer.  It  will  be  in  charge 
of  Professor  J.  M.  Stedman,  head  of  the  Ento- 
mological Department,  and  will  have  for  its 
object  the  making  of  a  biological,  largely  ento- 
mological, survey  of  the  region  from  Vera  Cruz 
on  the  Gulf,  which  is  in  perpetual  tropics,  to 
the  top  of  the  volcano  Popocatepetl,  which  is 
far  above  the  perpetual  snow  line,  and  down  to 
Acapulco  on  the  Pacific.  This  will  give  all  the 
temperature  variations  from  perpetual  tropics 
to  perpetual  snow,  and  will  allow  of  the  study 
of  life  zones  under  conditions  not  to  be  found 
elsewhere  in  North  America.  The  collection 
will  become  the  property  of  the  University, 
which  is  to  furnish  half  the  expenses,  the  other 
half  to  be  borne  by  Professor  Stedman. 

M.  A.  CABLEfON,  of  the  Division  of  Vegetable 
Physiology  and  Pathology,  U.  S.  Department 
of  Agriculture,  is  now  in  Paris  installing  the 
exhibit  illustrating  cereal  production  in  the 
United  States.  Early  in  June  Mr.  Carleton  will 
visit  Russia  for  the  purpose  of  collecting  new 
varieties  of  cereals  for  introduction  into  the 
United  States. 

Mr.  Albert  F.  Woods,  of  the  Division  of 
Vegetable  Physiology  and  Pathology,  U.  S.  De- 
partment of  Agriculture,  has  prepared  an  ex- 
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tensive  paper  on  a  disease  of  carnations  which 
hitherto  has  been  known  under  the  name  '  bac* 
teriosis.'  Mr.  Woods^s  studies,  which  have 
been  carried  on  for  several  years,  seem  to  prove 
conclusively  that  the  disease  is  due  to  the  punc- 
tures of  insects,  principally  aphides,  and  thrips. 
For  this  reason  he  suggests  the  name  '  stig- 
monose'  for  the  malady.  The  paper  is  illus- 
trated by  plates  and  text  figures  and  will  be 
ready  for  distribution  early  in  June. 

The  work  on  tobacco  inaugurated  last  year 
by  the  Division  of  Vegetable  Physiology  and 
Pathology,  U.  S.  Department  of  Agriculture,  is 
being  continued.  The  work  is  in  charge  of  Dr. 
Oscar  Loew,  and  has  for  its  principal  object  the 
study  of  fermentation  of  the  tobacco  leaf.  Some 
important  results  bearing  on  the  changes  which 
take  place  in  the  fermentation  of  the  leaf  have 
already  been  obtained.  A  paper  giving  the  re- 
sults of  the  work  in  detail  will  soon  be  pub- 
lished by  the  Department. 

The  second  annual  meeting  of  the  Astro- 
nomical and  Astrophysical  Society  of  America 
(Fourth  Conference  of  Astronomers  and  Astro- 
physicists) will  be  held  in  conjunction  with  the 
meeting  of  the  American  Association  at  Colum- 
bia University  beginning  on  June  26th.  In  ad- 
dition to  papers  which  may  be  presented  to  the 
Society,  arrangements  are  being  made  for  a  ser- 
ies of  open  discussions  upon  the  following  topics: 
The  Eclipse  of  May  28,  1900;  Observations  of 
Eros  to  be  made  at  the  next  Opposition  ;  Spec- 
troscopic Determinations  of  Motion  in  the  Line 
of  Sight. 

ANNOUNCEMENT  is  also  made  of  the  meeting 
of  the  American  Forestry  Association  at  the 
same  time  and  place.  It  is  expected  that  the 
Hon.  James  Wilson,  Secretary  of  Agriculture 
will  preside  at  the  sessions. 

*  The  Millinery  Merchants'  Protective  Asso- 
ciation which,  it  is  said,  controls  ninety  per 
cent,  of  the  millinery  trade  of  the  country,  has 
proposed  to  the  various  Audubon  Societies  to 
cease  killing  or  buying  any  North  American 
birds,  except  such  as  are  edible  and  killed  in 
their  season,  if  the  societies  will  undertake  not 
to  interfere  with  the  use  of  these  birds  or  with 
skins  imported  from  countries  not  in  North 
America. 


The  British  Ornithologists'  Union  has  passed 
the  following  resolution:  ''That  any  member 
of  the  union  directly  or  indirectly  responsible 
for  ^the  destruction  of  nests,  eggs,  young  or 
parent  birds  of  any  species  mentioned  below 
should  be  visited  with  the  severest  censure  of 
the  Union  and  Club. ' '  The  birds  referred  to  are 
the  chough,  golden  oriole,  hoopoe,  osprey,  kite, 
white-tailed  eagle,  honey  buzzard,  common 
buzzard,  bittern,  and  ruffl 

A  DISPATCH  from  Bombay,  reports  that  an 
unprecedentedly  severe  epidemic  of  cholera 
has  broken  out  in  the  northern  districts  of  Bom- 
bay Presidency,  especially  in  the  famine  camps, 
and  that  the  deaths  had  increased  40  per  cent, 
within  three  days.  In  the  Kaira  District  there 
have  been  330  deaths  in  seven  days.  The  gov- 
ernment has  made  a  special  grant  of  £1000 
to  cremate  the  dead  immediately.  In  Plaupur 
State  on  the  first  day  there  was  one  death,  on 
the  second  there  were  eighty-four,  and  on  the 
third  there  were  upwards  of  four  hundred. 

The  Scientific  American  states  that  progress 
is  being  made  in  regard  to  the  introduction  of 
the  metric  system  in  Russia.  The  bill  which, 
has  been  prepared  by  the  Minister  of  Finance 
has  received  the  approbation  of  the  State  Coun- 
cil, with  the  understanding  that  the  University 
and  the  various  scientific  societies  will  give 
their  assistance  in  the  verification  of  the  weights 
and  measures  necessary  for  commercial  use. 
The  details  have  been  nearly  all  decided  upon, 
and  will  be  submitted  to  the  Council  in  the 
near  future.  Since  1896  the  metric  system  has 
been  used  by  the  medical  service  of  the  army 
in  the  compounding  of  formulas,  this  having^ 
been  made  obligatory. 

The  next  meeting  of  the  International  Com- 
mittee of  Weights  and  Measures  will  be  held  at 
Paris  on  September  10th  of  the  present  year. 

The  committee  of  the  Liverpool  School  of 
Tropical  Diseases  have  decided  to  dispatch  at 
an  early  date  an  expedition  to  the  Amazon  to 
investigate  yellow  fever.  This  is  the  third  ex- 
pedition organized  by  the  school  within  the 
last  nine  months.  It  will  probably  in  the  first 
instance  proceed  to  Baltimore  to  confer  with 
the  yellow  fever  experts  at  the  Johns  Hopkin 
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University,  afterwards  going  to  Para  and  other 
places  on  the  South  American  coast. 

The  London  correspondent  of  the  N.  Y.  Even- 
ing  Post  reports  interesting  discoveries  of  the  Hel- 
lenic Society  in  the  Palace  of  Minos  at  Knossos, 
near  Candia  in  Crete.  On  the  west  of  the  palace 
was  found  a  long  series  of  stone  galleries  with 
immense  decorated  oil  jars  in  position  and  stone 
receptacles  for  oil  under  the  floors.  A  great 
plaster  bull  in  relief,  of  artistic  excellence  for 
that  period,  has  come  to  light,  and  the  lower 
part  of  a  fresco  showing  a  long  procession  of 
white-footed  ladies  in  richly  embroidered  gar- 
ments and  red-footed  men  semi-nude.  In  other 
realistic  frescoes  of  ladies  the  colors  are  well 
preserved.  A  magnificent  set  of  vases  in  mar- 
ble, steatite,  and  other  stones  also  has  been 
collected,  the  finest  being  in  the  form  of  a 
mastiffs  head  of  Parian  marble.  Clay  vases 
unearthed  include  a  set  of  perfect  vases  of  the 
peculiar  fantastic  and  highly  colored  style 
which  preceded  the  Mycenaean  in  Crete.  This 
remarkable  ware  was  only  known  previously 
from  a  few  fragments.  There  are  also  many 
remains  of  a  stone  age  settlement,  black  geo- 
metric pottery,  and  stone  weapons.  This  com- 
pletes the  series  of  objects  representing  the 
history  of  Crete  from  the  stone  age  to  about  the 
seventh  century  B.  C.  They  are  said  to  revo- 
lutionize ideas  about  pre-Hellenic  civilization 
in  the  uSgean,  but  the  most  important  fact  is 
the  constant  evidence  of  influence  from  inter- 
course with  the  Egypt  of  the  eighteenth  and 
subsequent  Pharaonic  dynasties. 

Mr.  Chables  Adams,  the  editor  of  the 
Verulam  Review,  an  an ti -vivisection  journal, 
brought  suit  against  the  British  Medical  Asso- 
ciation for  damages  owing  to  a  statement  in 
regard  to  him  in  the  Journal  of  the  Associ- 
ation. Although  Mr.  Adams's  counsel  alleged 
on  his  behalf  that  he  was  '  an  old  gentleman 
and  was  irritable  '  the  jury  did  not  hesitate  to 
bring  in  a  verdict  in  favor  of  the  defendants 
requiring  Mr.  Adams  to  pay  the  costs. 

The  director  of  the  U.  S.  Geological  Survey, 
Dr.  Charles  D.  Walcott,  has  sent  a  notice  in 
answer  to  numerous  questions  concerning  the 
issue  of  ^Mineral  Resources  of  the  United 
States,  1898,'  to  the  eflect  that  the  following 


provision  was  included  in  an  act  of  Congress 
approved  March  2, 1895 :  ^* Provided,  That  here- 
after the  report  of  the  mineral  resources  of  the 
United  States  shall  be  issued  as  a  part  of  the 
report  of  the  Director  of  the  Geological  Sur- 
vey. ' '  In  conformity  with  this  act  of  Congress, 
'Mineral  Resources,  1898,'  containing  a  state- 
ment of  the  production  of  every  mineral  in  the 
United  States,  with  its  value,  where  it  is  found, 
and  where  it  can  be  sold,  etc.,  will  be  published 
as  Part  YI.  of  the  '  Twentieth  Annual  Report 
of  the  United  States  Geological  Survey.'  The 
series  will  continue  in  succeeding  annual  re- 
ports. Application  for  the  report  should  be 
made  to  members  of  Congress,  who  will  have  a 
limited  number  for  distribution.  The  small 
edition  furnished  to  the  ofiSce  is  sufficient  only 
to  meet  the  demands  of  exchanges  and  con- 
tributors. 

From  the  British  Medical  Jonmal  we  learn 
that  before  the  Academic  de  M^decine  in  Paris, 
M.  Laveran  after  presenting  an  important 
report  on  the  study  of  malaria  concluded  by 
proposing,  first,  that  the  Academic  should  ap- 
point a  committee  on  malaria ;  secondly,  that 
it  should  pass  a  resolution  calling  on  the  Gov- 
ernment to  send  an  expedition  to  Algeria  to 
study  in  some  of  the  unhealthiest  parts  of  that 
colony,  the  relations  of  mosquitoes  to  malaria, 
and  the  most  effectual  means  of  prpphylaxis. 
The  proposals  were  supported  by  Professor  R. 
Blanchard,  who,  we  understand,  has  already 
pressed  on  the  French  Government  the  neces- 
sity of  founding  a  French  School  of  Tropical 
Medicine.  He  mentioned  that  he  had  recently 
made  a  catalogue  of  all  the  species  of  Anopheles 
now  known,  which  showed  that  the  geographical 
distribution  of  these  insects  corresponds  exactly 
with  that  of  malaria.  M.  Laveran 's  proposals 
were  adopted  by  the  Academic.  A  committee 
for  the  study  of  malaria  was  appointed,  consist- 
ing of  MM.  Kelsch,  Laveran,  Blanchard,  Rail- 
liet  and  Yallin. 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

Messes.  Samuel  Cupples  and  Robert  S. 
Brookings  have  each  given  to  Washington  Uni- 
versity one- half  of  the  total  capital  stock  of  the 
St.  Louis  Terminal  Cupples  Station  and  Prop- 
erty Company,  which  company  owns  the  so- 
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called  '  Capples  Station.'  The  annual  income 
from  this  gift  to  the  University  will  be  from 
$120,000  to  $130,000  per  year.  The  gift  is  to 
form  a  permanent  endowment  fund,  the  inter- 
est of  which  is  to  be  expended  by  the  Board  of 
Directors  in  any  way  which  it  sees  fit. 

By  the  will  of  the  late  Jonas  G.  Clark  of  Wor- 
cester, Mass.,  who  founded  Clark  University  in 
1889,  the  entire  estate  is  left  to  the  university, 
providing  the  people  of  Worcester  raise  a  fund 
of  $500,000.  If  the  sum  of  $250,000  is  raised, 
he  bequeaths  $500,000.  If  $500,000  is  raised, 
he  bequeaths  $1,000,000  and  makes  the  univer- 
sity his  residuary  legatee.  He  also  leaves  $100,- 
000  for  the  university  library  and  $100,000  for 
a  department  of  art. 

Dr.  D.  K.  Pearsons  has  ofiered  $50,000  to 
Carleton  College,  Northfield,  Minn.,  on  condi- 
tion that  the  college  authorities  raise  $100,000 
before  Jan.  1,  1901. 

The  late  Edward  Wheelwright  has  left  his 
estate,  after  the  death  of  his  widow,  to  be  di- 
vided equally  between  Harvard  University  and 
the  Boston  Museum  of  Fine  Arts. 

The  collection  of  water  colors  belonging  to 
the  late  Professor  O.  C.  Marsh,  being  part  of 
the  estate  left  by  him  to  Yale  University,  have 
been  sold  for  about  $500.  They  are  said  to 
have  cost  •ver  $10,000. 

By  the  will  of  Henry  M.  Curry  the  Western 
University  of  Pennsylvania  receives  $10,000  for 
scholarships. 

The  University  of  Pennsylvania  has  received 
$20,000  each,  from  Mr.  J.  D.  Lippencott  and 
Mr.  J.  G.  Carruth. 

The  University  of  Michigan  has  followed  the 
example  recently  set  by  Harvard,  Cornell  and 
Columbia  Universities  by  making  its  entrance 
requirements  more  flexible  and  the  same  for  the 
several  degrees  it  still  offers  in  its  literary  de- 
partment. According  to  the  new  schedule, 
fifteen  units  are  required  for  admission,  a  unit 
being  one  subject  pursued  for  not  less  than  four 
periods  a  week  through  a  school  year.  The 
fifteen  units  must  include  three  units  of  English, 
three  of  mathematics,  and  one  of  physics.  The 
remaining  eight  units  are  to  be  selected  from 
the  following  list,  but  they  must  include  two 


units  of  either  Latin,  French  or  German.  The 
figures  indicate  the  number  of  units  for  which 
each  subject  may  be  counted :  Greek,  2  ;  Latin, 
2  or  4  ;  German,  2  or  4  ;  English  literature,  1 ; 
history,  1,  2  or  3 ;  chemistry,  1 ;  botany,  1 ; 
zoology,  1 ;  biology  (a  half  year  each  of  botany 
and  zoology),  1 ;  physiography,  1. 

Dr.  Frank  Morley,  for  the  past  thirteen 
years  professor  of  mathematics  in  Haverford 
College,  has  accepted  a  call  from  Johns  Hopkins 
University.  Dr.  Thomas  Craig  has  resigned  the 
professorship  of  mathematics  in  this  University. 

Professor  M.  C.  White,  who  has  for  thirty- 
three  years  held  the  chair  of  pathology  in  the 
Medical  School  of  Yale  University,  has  become 
professor  emeritus  and  is  succeeded  by  Professor 
Charles  J.  Bartlett. 

James  M.  Toumet,  professor  of  biology  in 
the  University  of  Arizona  and  director  of  the 
Agricultural  Experiment  Station  at  Tucson,  has 
been  elected  assistant  professor  of  forestry  at 
Yale  University. 

Dr.  Charles  A.  Elwood,  instructor  in  the 
University  of  Nebraska,  has  been  elected  pro- 
fessor of  sociology  in  the  University  of  Missouri. 
He  is  a  graduate  of  Cornell  University  and  the 
University  of  Chicago. 

The  instructors  in  the  summer  school  of 
Harvard  University  include  the  following :  In 
psychology,  Dr.  MacDougall;  in  education, 
Professor  Hanus  and  Mr.  Norton  ;  in  theory  of 
design,  Mr.  Boss,  Mr.  Clark,  and  Mr.  Swan; 
in  mathematics,  Dr.  Smith,  Mr.  Love,  Mr. 
Ashton,  and  Dr.  Campbell ;  in  astronomy,  Mr. 
Beed ;  in  engineering,  Mr.  Turner  ;  in  shop- 
work,  Professor  Burke;  in  physics,  Profeasor 
Sabine,  Mr.  McElfresh,  and  Mr.  Collins ;  in 
chemistry.  Dr.  Torrey,  Mr.  Wheeler,  and  Mr. 
Black ;  in  botany,  Mr.  Olive  and  Mr.  King ; 
in  geology.  Professor  Shaler,  Professor  Brig- 
ham,  Mr.  Wood  worth,  and  Mr.  Woodman ;  in 
geography,  Professor  Davis  and  Mr.  Burr ;  in 
mineralogy,  Dr.  Eakle;  in  physical  training, 
Dr.  Sargent. 

Miss  Cora  J.  Beck  with,  assistant  in  the 
zoological  laboratory  of  the  University  of  Michi- 
gan, has  been  appointed  assistant  instructor  in 
zoology  at  Vassar  College  for  the  year  1900 
1901. 
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THE  APPROPRIATIONS  FOR  THE  DEPART- 
MENT OF  AGRICULTURE  FOR  190L 

The  Congreesional  Act  making  appro- 
priations for  the  Department  of  Agricnltare 
for  the  fiscal  year  ending  Jnne  30,  1901 , 
shows  an  increase  of  more  than  $280,000 
over  the  appropriations  for  the  preceding 
year.  The  total  amount  is  $4,023,500  of 
which  $720,000  is  for  the  experiment  sta- 
tions in  the  48  States  and  Territories,  $12, 
000  for  the  stations  in  Alaska,  $10,000  for  a 
new  station  in  Hawaii, '  induding  the  erec- 
tion of  baildings,  the  printing  ( in  the 
Hawaiian  Islands  ),  illustration  and  distri- 
bution of  reports  and  bulletins,  and  all  other 
expenses  essential  to  the  maintenance  of 
said  station,' and  $5000  for  an  investigation 
and  report  to  Congress  on  the  Agricultural 
resources  and  capabilities  of  Porto  Bico, 
"  with  special  reference  to  the  selection  of 
locations  for  agricultural  experiment  sta- 
tions and  the  determination  of  the  character 
and  extent  of  agricultural  experiments  im- 
mediately demanded  by  the  conditions  of 
agriculture  in  that  Island;  to  prepare,  print 
publish  and  distribute  in  Porto  Bico,  circu- 
lars of  inquiry  and  bulletins  of  information 
in  the  English  and  Spanish  languages." 

The  sum  of  $10,000  was  appropriated  for 
the  purpose  of  commencing  the  necessary 
improvements  for  the  establishment  and 
maintenance  of  a  general  experimental  farm 
and  agricultural  station  on  the  Arlington 
Estate,  on  the  Virginia  shore  of  the  Potomac. 
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The  appropriation  for  the  Office  of  Experi- 
ment Stations  is  $33,000,  and  the  special 
investigations  in  charge  of  this  Office  are 
provided  for  as  follows :  Nutrition  of  man 
$17,500,  an  increase  of  $2500;  and  Irriga- 
tion $50,000,  an  increase  of  $15,000. 

The  largest  increases  in  the  appropria- 
tions are  for  the  Barean  of  Animal  Industry, 
Divisions  of  Forestry  and  Seeds,  and  the 
Weather  Bureau.  The  appropriation  for 
the  Bureau  of  Animal  Industry  is  $1,078, 
830,  an  increase  of  $46,800.  The  appropri- 
ation for  Animal  Quarantine  Stations  is 
increased  from  $12,000  to  $50,000.  The 
Division  of  Forestry  receives  an  increase  of 
$40,000,  $5000  of  which  may  be  used  to  in- 
vestigate the  forest  conditions  of  the  south- 
ern Appalachian  Mountain  regions  of  *  west- 
ern North  Oarolina  and  adjacent  States. 
The  appropriation  for  the  Division  of  Seeds 
is  increased  from  $130,000  to  $170,000.  The 
increased  appropriation  for  the  purchase  of 
seed  waa  due  in  a  large  measure  to  a  peti- 
tion of  some  225  members  of  the  House  of 
Bepresentatives.  The  total  appropriation 
for  the  Weather  Bureau  is  $1,058,320,  an 
increase  of  $35,838.  The  work  of  the  Bu- 
reau is  to  be  extended  to  the  Hawaiian  Is- 
lands. The  salary  of  the  Chief  of  the  Bureau 
is  increased  to  $5000. 

In  addition  to  the  lines  of  work  previously 
undertaken  the  Division  of  Chemistry  is 
charged  with  new  duties,  as  follows : 

''  To  investigate  the  cause  of  the  deterio- 
ration in  the  gluten  content  of  wheat  on 
the  Pacific  Coast  and  in  other  parts  of  the 
country.  To  study  the  methods  for  in- 
creasing the  content  of  valuable  food  con- 
stituents in  wheat  and  other  cereals.  *  *  * 

''  To  investigate  the  character  of  proposed 
food  preservatives  and  coloring  matters. 
To  determine  their  relations  to  digestion 
and  to  health  and  to  establish  the  principles 
which  should  guide  their  use. 

''  To  investigate  the  character  of  the  chem- 
ical and  physical  tests  which  are  applied  to 


American  food  products  in  foreign  countries, 
and  to  inspect,  before  shipment,  when  de- 
sired by  the  shippers  or  owners  of  these 
food  products,  American  food  products  in- 
tended for  countries  where  chemical  and 
physical  tests  are  required  before  said  food 
products  are  allowed  to  be  sold  in  the  conn- 
tries  mentioned."  The  appropriation  for 
this  Division  is  $35,600. 

The  appropriation  for  the  Division  of 
Agrostology  was  increased  $5000  making 
its  total  appropriation  $25,100.  The  work 
of  the  Division  is  enlai^ed  to  include  inves- 
tigations as  to  the  best  methods  for  exter- 
minating Johnson  and  other  noxious  and 
destructive  grasses  and  co-operative  experi- 
ments to  be  carried  on  in  connection  with 
the  agricultural  experiment  stations  ''in 
establishing  and  maintaining  experimenlod 
grass  stations  for  determining  the  best 
methods  of  caring  for  and  improving  mead- 
ows and  grazing  lands,  the  use  of  different 
grasses  and  forage  plants  and  their  adapta- 
bility to  various  soils  and  dimates,  the  best 
native  and  foreign  species  for  reclaiming 
overstocked  ranges  and  pastures,  for  roio- 
vating  worn  out  lands,  for  binding  drifbing 
sands  and  washed  lands,  and  for  turfing 
lawns  and  pleasure  grounds." 

The  Division  of  Entomology  receives 
$33,200,  an  increase  of  $2500.  A  special 
investigation  is  ordered  as  to  '  the  ravages 
of  the  codling  moth  with  a  view  to  ascer- 
taining the  best  method  of  its  extermina- 
tion.' 

The  sum  of  $34,500  is  appropriated  for 
the  Division  of  Yegetable  Physiology  and 
Pathology.  The  policy  of  Secretary  Wilson 
in  employing  the  graduates  of  agricultural 
colleges  as  scientific  aids  has  received  the 
endorsement  of  Congress  by  an  express  pro- 
vision for  the  employment  of  such  aids  in 
this  Division. 

Of  the  $31,300  appropriated  for  the  Di- 
vision of  Soils,  $10,000  may  be  used  ^  for 
the  purpose  of  demonstrating  the  practical 
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value  of  onderdrainage  and  other  methods 
of  reclaiming  alkali  lands.'  The  appropri- 
ation for  this  Division  is  $5000  greater  than 
last  year. 

The  fund  used  in  making  investigations 
as  to  the  adaptability  of  the  South  for  profit- 
able tea  caltare  was  increased  from  $1000 
to  $6000. 

The  fund  provided  for  the  Division  of 
Pablioations  is  $130,020,  an  increase  of  $28,- 
360.  The  amount  set  aside  for  the  printing 
of  Farmers'  Bulletins  is  $22,500  greater  than 
last  year.  Four-fifths  of  the  Farmers'  Bul- 
letins are  to  be  sent  out  by  members  of 
Congress  instead  of  two-thirds  as  formerly. 

Other  items  of  the  appropriation  act  are 
as  follows:  Biological  Survey  $30,300,  an 
increase  of  $2740 ;  Division  of  Botany  $43,- 
080,  an  increase  of  $14,280;  Division  of 
Pomology  $18,400;  Public  Bead  Inquiry 
$14,000,  an  increase  of  $6000 ;  Division  of 
Statistics  $146,160 ;  Library  $14,000 ;  and 
Museum  $2260. 

The  item  of  $200,000  for  a  new  labor- 
atory which  was  taken  out  of  the  Agricul- 
tural Bill  and  put  with  those  for  other  public 
buildings  in  the  Sundry  Civil  Bill  failed  to 
pass. 


variation  and  some  phenomena  con- 
'nected  with  reproduction 

AND  SEX, 

n. 

EFFEOT  OF  OHANQED  CONDITIONS  IN  ASEXUAL 

BKPEODUOnON. 

This  brings  us  to  the  consideration  of  the 
question  reserved :  Are  genetic  variations 
ever  found  in  asexual  reproduction  ? 

If  the  views  expressed  in  the  earlier  part 
of  this  address  are  correct  it  would  seem  to 
follow  that  genetic  variations  are  variations 
in  the  actual  constitutibn,  and  are  insepar- 
ably connected  with  the  act  of  conjugation. 
The  act  of  conjugation  gives  us  a  new  con- 
stitution, a  new  individuality,  and  it  is  the 


characters  of  this  new  individual  in  so  fiEur 
as  they  differ  from  the  characters  of  the 
parents  which  constitute  what  we  have 
called  genetic  variations.  According  to  this 
the  answer  to  our  question  would  be  that 
genetic  variations  cannot  occur  in  asexual 
reproduction,  and  that  if  any  indefinite 
variability  recalling  genetic  variability 
makes  its  appearance*  it  must  be  part  of 
the  genetic  variability  and  directly  trace- 
able to  the  zygote  from  which  the  asexual 
generations  started. 

But  if  genetic  variability  is  not  found  in 
asexual  reproduction  the  question  still  re- 
mains, can  the  other  kinds  of  variations — 
namely,  those  due  to  the  direct  action  of 
external  forces  upon  the  organism-rbe 
transmitted  in  asexual  reproduction  ?  Now 
we  have  already  seen  that  the  effect  of  ex- 
ternal agencies  acting  upon  the  organism 
must  be  regarded  under  two  heads,  accord- 
ing as  to  whether  the  reproductive  organs 
are  or  are  not  affected.  If  the  reproductive 
organs  are  not  affected,  then  variationB 
caused  by  the  impact  of  external  forces  will 

*  Wdsmami,  On  Heredity,  toL  ii^  Knglirii  edition, 
p.  161.  Wanen,  £.  'Observation  on  Heredity  in 
Pariheni^geneBis,'  Proc.  Rajf.  Soe.  66,  1899,  p.  164. 
These  are  the  only  observationB  I  know  of  on  this  snb- 
jeot  They  tend  to  diow  the  presence  of  a  slight  yari- 
ability,  bfit  they  (uro  not  entirely  satiateotory.  In 
connection  with  this  niatter  I  may  refer  to  Wei»- 
mann's  view  that  Cypris  r^gianB^  the  spedes  upon 
which  his  observations  were  made,  reproduces  entirely 
by  parthenogenesis,  and  has  lest  the  power  of  sexnal 
reprodnction.  This  view  is  hosed  on  the  faot  that  he 
has  bred  forty  oonseontive  parthenogenetic  geneiationi 
and  has  never  seen  a  male.  As  Weismann  bases  some 
important  oondosions  on  this  view,  with  regard  to 
the  importance  of  conjugation  in  r^nvenesoence  of 
organisms,  I  may  point  oat  that  the  fact  that  he  has 
bred  forty  sncoessive  generations  and  has  never  seen 
a  male  oannot  be  rcigaided  as  oondnsive  evidence  thaA 
males  never  appear.  We  know  of  many  cases  in 
which  reproduction  can  continue  for  more  than  forty 
generations  without  the  intervention  of  conjugation, 
«.  y.,  dilated  infusoria,  many  plants,  and  of  other 
spedes  of  Crustacea  in  whidi  the  male  is  very  nure 
and  only  appears  after  loqg  intervals. 
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not  be  transmitted  ;  if,  on  the  other  hand, 
they  are  affected,  the  next  generation  will 
show  the  effect.  We  have  farther  seen  that 
in  the  case  of  sexaal  reprodnction  a  modifi- 
cation of  the  reprodactive  organs  will,  be- 
cause of  the  intervention  of  conjugation, 
appear  as  an  increase  in  genetic  variability 
only.  How  will  the  matter  stand  in  the 
case  of  asexual  reproduction  ?  First,  with 
regard  to  modifications  which  do  not  affect 
the  reproductive  system — ^they,  as  in  sexual 
reproduction,  will  not  be  transmitted.  Sec- 
ondly, as  regards  modifications  which  do 
affect  the  reproductive  organs — they  will  be 
transmitted,  t.  e.,  they  will  affect  the  next 
generation ;  and  the  question  arises,  how 
will  they  be  transmitted?  For  here  we 
have  the  opportunity  wanting  in  the  case  of 
sexual  reproduction  of  studying  the  trans- 
mission of  modifications  of  the  reproductive 
system  without  the  complications  intro- 
duced by  the  act  of  conjugation. 

In  considering  this  matter,  it  must  be  re- 
membered that  the  reproductive  organs  are 
with  regard  to  external  infiuences  exactly  as 
any  other  organ.  They  can  be  modified 
either  directly  or  indirectly,  though  they 
are  in  animals  often  less  liable  to  direct 
modification  by  reason  of  their  internal 
position.*  These  modifications  may,  as  in 
the  case  of  other  organs,  be  obvious  to  the 
eye  of  the  observer,  or  they  may  be  so  slight 
as  only  to  be  detected  by  an  alteration  of 
function.  Now,  in  the  case  of  the  repro- 
ductive organs  this  alteration  of  function 
will  show  itself  in  the  individuals  of  the 
next  generation  (if  not  before)  which  pro- 
ceed directly  and  without  any  complication 
from  the  affected  tissue.  How  will  these 
individuals  be  affected  ?  Will  they  all  be 
affected  in  the  same  kind  of  way  or  will 
they  be  affected  in  different  ways?  Finally, 
will  the  modification  last  their  lives  only,  or 

*  How  far  the  abDormal  position  of  the  testes  of 
mammftlia  may  reoeive  its  explanation  in  this  con- 
nection is  a  question  worthy  of  oonsideiation. 


will  it  eontinue  into  subsequent  asexually 
produced  generations? 

Let  us  endeavor  to  answer  these  ques- 
tions: 

(1)  How  will  the  offspring  be  affected  ? 
That  will  depend  entirely  upon  how  the 
reproductive  oi^n  was  affected.  Will  the 
modification  in  the  offspring  have  any  adap- 
tive relation  whatever  to  the  external  cause? 
Now  here  we  have  a  capital  opportunity, 
an  opportunity  not  afforded  at  all  by  sex- 
ual reproduction,  of  examining  by  experi- 
ment and  observation  the  Lamarckian  po- 
sition. My  own  opinion  is  that  there  wOl 
be  no  relation  of  an  adaptive  kind  between 
the  external  cause  and  the  modification  of 
the  offspring.  For  instance,  let  us  imagine, 
as  an  experiment,  that  a  number  of  par- 
thenogenetically  reproducing  organisms  are 
submitted  to  a  temperature  lower  than  that 
at  which  they  are  accustomed  to  live.  lict 
us  suppose  that  the  cold  affects  their  repro- 
ductive organs  and  produces  a  modification 
of  the  offspring.  Will  the  modification  be 
in  the  direction  of  enabling  the  ofibpring  to 
flourish  in  a  lower  temperature  than  the 
parent  ?  My  own  opinion,  as  I  have  said, 
is  that  there  will  probably  be  no  such  ten- 
dency in  the  o&pring,  if  all  possibility  of 
selection  be  excluded.  But  that  is  only  an 
opinion.  The  question  is  unsettled,  and 
must  remain  unsettled  until  it  is  tested  upon 
asexually  reproducing  organisms. 

(2)  Will  they  all  be  affected  in  the  same 
kind  of  way?  Yes,  presumably  they  will. 
I  arrive  at  this  conclusion,  not  by  experi- 
ment, but  by  reasoning  from  analogy.  In 
the  case  of  other  organs  of  the  body,  the 
same  external  cause  produces  in  all  indi- 
viduals acted  upon,  roughly  speaking,  the 
same  kind  of  effect,  e.  ^.,  action  of  sun  upon 
skin,  effect  of  transplanting  maize,  Porto 
Santo  rabbits,  etc.  The  question,  however, 
cannot  be  settled  in  this  way.  It  requires 
an  experimental  answer. 

(3)  Will  the  modification  last  beyond 
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the  life  of  the  individuals  produced  by  the 
affected  reprodactive  organ  ?  I  can  give  no 
answer  to  this  qaestion.  We  have  no  data 
upon  which  to  form  a  jadgment.  We  can- 
not say  whether  it  is  possible  permanently 
to  modify  the  constitution  of  an  organism 
in  this  way,  or  whether,  however  strong  the 
cause  may  be,  consistently  of  course  with 
the  non-destruction  of  life,  the  effects  will 
gradually  die  away — it  may  be  in  one,  it 
may  be  in  two  or  more  generations.  There 
are  cases  known  which  might  assist  in 
settling  these  questions,  but  I  must  leave 
to  another  opportunity  the  task  of  examin- 
ing them.  I  refer  to  such  cases  as  Artemia 
salinay  various  cases  of  bud  variation  which 
cannot  be  included  under  the  head  of  growth 
variation. 

SENILE  DEOAT  AND  BEJUVENESCENOE  OF 

ORGANISMS. 

Another  question,  also  of  the  utmost  im- 
portance, confronts  us  at  this  point.  As  is 
well  known,  organisms  are  liable  to  wear 
and  tear,  sooner  or  later  some  part  or  parts 
essential  to  the  maintenance  of  the  vital 
functions  wear  out  and  are  not  renewed  by 
the  reparative  processes  which  are  supposed 
to  be  continually  taking  place  in  the  organ- 
ism. This  constitutes  what  we  call  senile 
decay,  and  leads  to  the  death  of  the  organ- 
ism. As  a  good  example  of  the  kind  of 
cause  of  senile  decay,  we  may  mention  the 
wearing  out  of  the  teeth,  which  in  mammals 
at  any  rate  are  not  replaced ;  the  wearing 
out  of  the  elastic  tissue  of  the  arterial  wall, 
which  is  probably  not  replaced.  There  is 
no  reason  to  suppose  that  the  reparative 
process  of  any  organism  is  sufficiently  com- 
plete to  prevent  senile  decay.  There  is 
probably  always  some  part  or  parts  which 
cannot  be  renewed,  even  in  tiie  simplest 
organisms.  Maupas  has  shown  that  this 
holds  for  the  ciliated  Infusoria,  and  he  has 
also  shown  how  the  renewal  of  life,  which 
of  course  must  be  effected  if  the  species  is 


to  continue,  is  brought  about.  He  has 
shown  that  it  is  brought  about  by  conjuga- 
tion, during  which  process  the  organism 
may  be  said  to  be  put  into  the  melting-pot 
and  reconstituted.  For  instance,  many  of 
the  parts  of  the  conjugating  individuals  are 
renewed,  including  the  whole  nuclear  ap- 
paratus, which  there  is  every  reason  to  be- 
lieve is  of  the  greatest  importance  to  living 
matter. 

On  reconsidering  the  life  of  the  Metazoa 
in  light  of  the  facts  established  by  Maupas 
for  the  Infusoria,  we  see  that  all  Metazoa 
are  in  a  continual  state  of  fission,  as  are  the 
ciliated  Infusoria.  They  are  continually 
dividing  into  two  unequal  parts,  one  of 
which  we  call  the  parent  and  the  other  the 
gamete.  The  parent  Metazoon  must  event- 
ually die ;  it  cannot  be  put  into  the  melt- 
ing-pot; its  parts  cannot  be  completely 
renovated.  The  gamete  can  be  put  into 
the  melting-pot  of  conjugation,  and  give 
rise  to  an  entirely  reconstituted  oi^anism, 
with  all  the  parts  and  organs  brand  new 
and  able  to  last  for  a  certain  time,  which  is 
the  length  of  life  of  the  individual  of  the 
species. 

Is  there  any  other  way  than  that  of  con- 
jugation  by  which  an  organism  can  acquire 
a  complete  renewal  of  its  organs?  Is  the 
renewal  furnished  by  the  development  of 
all  the  parts  afresh  which  takes  place  in  a 
parthenogenetic  ovum  such  a  complete  re- 
newal? This  question  cannot  now  be  cer- 
tainly answered,  but  the  balance  of  evidence 
is  in  favor  of  a  negative  answer.  And  this 
view  of  the  matter  is  borne  out  by  a  con- 
sideration of  the  facts  of  the  case.  In  all 
cases  of  conjugation  which  have  been  thor- 
oughly investigated,  the  nuclear  apparatus 
is  completely  renewed.  It  would  appear  in- 
deed as  though  the  real  explanation  of  the 
uninuclear  character  of  the  Metazoon  gamete 
is  to  be  sought  in  the  necessity  of  getting 
the  nuclear  apparatus  into  tiie  simplest 
possible  form  for  renewal.    Now  in  the  de- 
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velopment  of  a  parthenogenetio  ovum  the 
ordinary  process  of  renewal  of  the  nudeus 
is  often  in  partial  abeyance.  As  a  rale  it 
only  divides  once  instead  of  twice,  and 
there  is,  of  coarse,  no  reinforcement  by  na- 
clear  fusion.  It  is,  of  coarse,  possible  that 
the  reinforcement  by  nadear  fasion  which 
occars  in  conjagation  may  have  a  different 
explanation  from  the  nadear  reconstitation 
which  takes  place  in  the  formation  of  polar 
bodies  and  similar  stractares.  On  the  other 
hand,  it  may  all  be  part  of  the  same  process. 
We  cannot  tell.  So  that  we  are  unable  to 
answer  the  question  whether  for  complete 
rejuvenescence  a  new  formation  of  all  parts 
of  the  organism  is  sufficient,  or  whether  a 
reconstitution  of  the  nuclear  apparatus  of 
the  kind  which  takes  place  in  the  matura- 
tion of  the  Metazoon  ovum  and  the  division 
of  the  micro-nucleus  of  Paramedum  is  also 
required  ;  or  finally,  whether  in  addition  to 
the  latter  phenomenon  a  reinforcement  and 
reconstitution  by  fusing  with  another  nu- 
deus is  also  necessary  for  that  complete 
rejuvenescence  which  enables  an  organism 
to  begin  the  life  cyde  again  and  to  pass 
through  it  completely. 

With  regard  to  buds  in  plants  there  is 
reason  to  bdieve  that  they  share  in  the 
growing  old  of  the  parent.  That  is  to  say, 
if  we  suppose  the  average  life  of  the  indi- 
vidual to  be  100  years,  a  bud  removed  at 
50  will  be  50  years  of  age,  and  only  be  able 
to  live  on  the  graft  for  50  more  years. 

HBBEDITT. 

Having  now  spoken  at  some  length  of  the 
phenomenon  of  variation,  I  must  proceed 
to  consider  from  the  same  general  point  of 
view  the  phenomenon  of  heredity. 

As  we  have  seen,  in  asexual  reproduction 
heredity  appears,  as  a  general  rule,  if  not 
always,  to  be  complete.  The  offepring  do 
not  merely  present  resemblances  to  the  pa- 
rent— they  are  identical  with  it.  And  this 
&ct  does  not  appear  to  be  astonishing  when 


we  consider  the  real  nature  of  the  process. 
Asexual  reproduction  consists  in  the  sepa- 
ration off  of  a  portion  of  the  parent,  which^ 
like  the  parent,  is  endowed  with  the  power 
of  growth.  In  virtue  of  this  property  it 
will  assume,  if  it  does  not  already  possess 
it,  and  if  the  conditions  are  approximately 
similar,  the  exact  form  of  the  parent.  It 
is  a  portion  of  the  parent ;  it  is  endowed 
with  the  same  property  of  growth;  the 
wonder  would  be  if  it  assumed  any  other 
form  than  that  of  the  parent.  Indeed,  it  is 
doubtful  if  the  word  heredity  would  ever 
have  been  invented  if  the  only  form  of 
increase  of  organisms  was  the  asexual  one, 
because  there  being  no  variation  to  contrast 
with  it,  it  would  not  have  struck  us  as  a 
quality  needing  a  name,  any  more  than  we 
have  a  name  for  that  property  of  the  num- 
ber two  which  causes  it  to  make  four  when 
duplicated. 

The  need  for  the  word  heredity  only  be- 
comes apparent  when  we  consider  that 
other  form  of  reproduction  in  which  the 
real  act  of  reproduction  is  associated  with 
the  act  of  conjugation.  Looking  at  repro- 
duction from  a  broad  point  of  view,  we 
may  sum  up  the  difference  between  the  twa 
kinds,  the  sexual  and  the  asexual,  by  say- 
ing that  whereas  the  essence  of  sexual  re- 
production is  the  formation  of  a  new  indi- 
viduality, asexual  reproduction  merely  con- 
sists in  increasing  the  number  of  one  kind 
of  individual.  From  this  point  of  view 
sexual  reproduction  is  better  termed  the 
creation  of  a  new  individuality,  for  that, 
and  not  the  increase  in  the  number  of  indi- 
viduals, is  its  real  result.  Inasmuch  as 
conjugation  of  two  organisms  is  the  essen- 
tial feature  of  sexual  reproduction,  it  would 
appear  that  the  number  of  individuals  would 
be  actually  diminished  as  a  result  of  it; 
and  this  does  really  happen,  though  in  a 
masked  manner,  for  we  are  not  in  the  habit 
of  looking  upon  the  spermatozoon  and  ovum 
as  individuals,  though  it  is  absurd  not  to 


JtJNE  15,  1900.] 


SCIENCE. 


927 


do  80,  ae  they  contain  latent  all  the  prop- 
erties of  the  species,  and  are  sometimes 
able  to  manifest  these  properties  (partheno- 
genetic  ova)  without  conjugating.  In  some 
of  the  lower  organisms  the  fact  that  conja- 
gation  does  not  result  in  an  increase  of  the 
number  of  individuals,  but  only  in  the  pro- 
duction of  a  new  individuality,  is  quite  ap- 
parent, for  in  them  two  of  the  ordinary  in- 
dividuals of  the  species  fuse  to  form  one 
(many  Protozoa) . 

8o  that  sexual  reproduction  gives  us  a 
new  individuality  which  can  spread  to  al- 
most any  extent  by  asexual  reproduction. 
This  asexual  reproduction  gives  us  a  group 
of  organisms  which  is  quite  different  from 
a  group  of  organisms  produced  by  sexual 
reproduction.  Whereas  the  latter  groups 
constitute  what  we  call  species,  the  former 
group  has,  so  far  as  I  know,  no  special 
name,  unless  it  be  variety ;  but  variety  is 
not  a  satisfactory  name,  for  it  has  been  used 
in  another  sense  by  systematizers. 

Heredity,  then,  is  really  applicable  only 
to  the  appearance  in  a  zygote  of  some  of 
the  properties  of  the  gametes.  A  zygote 
has  this  property  of  one  of  the  precedent 
gametes,  and  that  property  of  the  other,  in 
virtue  of  the  operation  of  what  we  call  he- 
redity ;  it  has  a  third  property  possessed  by 
neither  of  the  precedent  gametes  in  virtue 
of  the  action  of  variation,  the  nature  of 
which  we  have  already  examined.  It  is 
impossible  to  say  which  property  of  a 
gamete  will  be  inherited,  and  it  is  impos- 
sible to  predict  what  odd  property  will  re- 
sult from  the  combination  of  the  properties 
of  the  two  gametes.  Of  one  thing  only  are 
we  certain,  that  they  are  never  the  same  in 
zygotes  formed  by  gametes  produced  in  im- 
mediate succession  from  the  same  parent. 

We  may  thus  regard  the  activities  of  the 
zygote  as  the  resultant  of  the  dashing  to- 
gether of  the  activities  of  the  gametes. 

Conjugation,  then,  is  a  process  of  the  ut- 
most importance  in  Biology;  it  provides 


the  mechanism  by  which  oi^ganisms  are 
able  to  vary,  independently  of  the  condi- 
tions in  which  they  live.  It  lies,  therefore, 
at  the  very  root  of  the  evolution  problem ; 
the  power  of  combining  to  form  a  zygote  is 
one  of  the  fundamental  properties  of  living 
matter. 

SPECIES. 

Now  let  us  consider  one  of  the  effects  of 
this  property  upon  organisms.  The  effect 
to  which  I  refer  is  the  division  of  animals 
into  groups  called  species.  Spedes  are 
groups  of  organisms,  the  gametes  of  which 
are  able  to  conjugate  and  produce  normal 
zygotes.  Now  in  Nature  there  appear  to 
be  many  causes  which  prevent  gametes 
from  conjugating.  First  and  most  impor- 
tant of  all  is  some  physical  incompatibility 
of  the  living  matter  which  prevents  that 
harmonious  blending  of  the  two  gametes 
which  is  essential  for  the  formation  of  a 
normal  zygote.  Very  little  is  known  as  to 
the  real  nature  of  this  incompatibility ;  in 
fact  it  is  hardly  an  exaggeration  to  say  that 
nothing  is  known.  It  may  be  that  there  is 
actual  repulsion  between  the  gametes,  or  it 
may  be  in  some  cases,  at  least,  that  the 
gametes  are  able  to  fuse,  but  not  to  undergo 
that  intimate  blending  which  is  necessary 
for  the  production  of  a  perfect  zygote.  In 
some  cases  we  know  that  something  like 
this  happens ;  for  instance,  a  blend  can  be 
obtained  between  the  horse  and  the  ass, 
but  it  is  not  a  perfect  blend,  the  product 
or  zygote  being  imperfect  in  one  most  im- 
portant particular — ^namely,  reproductive 
power. 

A  second  cause  which  prevents  coi^juga- 
tion  is  a  purely  mechanical  one — ^viz,  some 
obstacle  which  prevents  the  two  gametes 
from  coming  together.  As  an  instance  of 
this  I  may  refer  to  those  cases  amongst 
plants  in  which  conjugation  is  impossible 
because  the  pollen  tube  is  not  long  enough 
to  reach  the  ovule.  In  yet  other  oases  con- 
jugation is  impossible  because  the  organ- 
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isms  are  isolated  from  one  another  either 
geographically  or  in  oonseqaence  of  their 
habits.  There  are  probably  many  caoaes 
which  prevent  conjugation,  bat,  whatever 
they  may  be,  the  effect  of  them  is  to  break 
up  organisms  into  specific  groups,  the 
gametes  of  which  do  normally  conjugate 
with  one  another. 

In  many  cases,  no  doubt,  the  gametes  of 
organisms  which  are  kept  apart  in  Nature 
by  mechanical  barriers  will  conjugate  fully 
if  brought  together.  But  in  the  great  ma- 
jority of  cases  it  is  probable  that  no  amount 
of  proximity  will  bring  about  complete  con- 
j  ugation .  There  is  physical  incompatibility. 
Here  is  a  fruitful  opening  for  investigation. 
Observations  are  urgently  needed  as  to  the 
real  nature  of  this  incompatibility. 

IMPOBTANGE    OF  THE    STUDY  OF  VARIATION. 

Another  and  most  important  effect  of 
conjugation  is,  as  we  have  seen,  the  much- 
spoken-of  constitutional  or  genetic  varia- 
tions. They  are,  as  we  have  already  in- 
sisted, of  the  utmost  importance  to  the 
evolutionist.  Evolution  would  have  been 
impossible  without  them,  for  it  is  made  up 
of  their  summation.  It  becomes,  there- 
fore, desirable  to  find  out  to  what  extent  a 
species  is  capable  of  varying.  This  can 
only  be  done,  as  Mr.  Bateson  has  pointed 
out,  by  recording  all  variations  found.  Mr. 
Bateson,  in  his  work  already  referred  to, 
has  carried  this  out,  and  has  shown  the 
way  to  a  collection  of  these  most  important 
data.  In  order  to  carry  it  further,  I  would 
suggest  that  the  collection  be  made  not  only 
for  structure,  but  also  for  function.  Thia 
has  been  done  largely  for  the  nervous  func- 
tions by  psychologists  and  naturalists  who 
pay  special  attention  to  the  instincts  of 
animals ;  but  we  want  a  similar  collection 
for  other  functions.  For  instance,  the  vari- 
ations in  the  phenomena  of  heat  and  men- 
struation, and  of  rut  amongst  mammals, 
and  so  on.    To  do  this  is  really  only  to 


apply  the  methods  of  comparative  anatomy 
and  comparative  physiology  to  the  mem- 
bers of  a  species,  as  they  have  already  been 
applied  to  the  different  species  and  larger 
groups  of  the  animal  kingdom.  Such  in- 
vestigations cannot  fail  to  be  of  the  greatest 
interest.  Indeed,  when  we  have  learnt  the 
normflJ  habits  and  structure  of  a  species, 
what  more  interesting  study  can  there  be 
than  the  study  of  the  possibilities  of  varia- 
tion contained  within  it?  Then  when  we 
know  the  limits  of  variability  of  any  given 
specific  group,  we  proceed  to  try  if  we  can 
by  selective  breeding  or  alteration  of  the 
conditions  of  life  alter  the  variability,  and 
perhaps  call  into  existence  a  kind  of  varia- 
tion quite  different  in  character  from  that 
previously  obtained  as  characteristic  of  the 
species. 

THE     EVOLUTION     OF     HEREDITY     AND      THE 
ORIGIN  OF  VARIATION. 

These  remarks  bring  me  to  the  consider- 
ation of  a  point  to  which  I  am  anxious  to 
call  your  attention,  and  which  is  an  im- 
portant aspect  of  our  subject.  Has  the 
variability  of  organisms  ever  been  different 
from  what  it  is  now  ?  Has  or  has  not  evo- 
lution had  its  influence  upon  the  property 
of  organisms  as  it  is  supposed  to  have  had 
upon  their  other  properties  ?  There  is  only 
one  possible  answer  to  this  question.  Un- 
doubtedly the  variability  of  organisms  must 
have  altered  with  the  progress  of  evolution. 
It  would  be  absurd  to  suppose  that  organ- 
isms have  remained  constant  in  this  respect 
while  they  have  undergone  alteration  in  all 
their  other  properties.  If  the  variability  of 
organisms  has  altered,  it  becomes  necessary 
to  inquire  in  what  direction  has  it  altered  ? 
"Hjba  the  alteration  been  one  of  diminution, 
or  has  it  been  one  of  increase  ?  Of  coarse, 
it  is  possible  that  there  has  been  no  general 
alteration  in  extent  with  the  course  of  evo- 
lution, and  that  the  alteration,  on  the 
whole,  has  been  one  of  quality  only.     Bat 
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passing  over  this  third  possibility,  let  as  con- 
sider for  the  moment  which  of  the  two  first 
named  alternatives  is  likely  to  have  oc- 
curred. 

According  to  the  Darwinian  theory  of  evo- 
lation,  one  of  the  most  important  factors  in 
determining  the  modification  of  organisms 
has  been  natural  selection.  Selection  acts 
by  preserving  certain  favorable  variations, 
and  allowing  others  less  favorable  to  be 
killed  off  in  the  straggle  for  existence.  It 
thus  will  come  about  that  certain  variations 
will  be  gradually  eliminated.  Meanwhile 
the  variations  of  the  selected  organisms  will 
themselves  be  submitted  to  selection,  and 
certain  of  these  will  be  in  their  turn  elimi- 
nated. In  this  way  a  group  of  organisms 
becomes  more  and  more  closely  adapted  to 
its  surroundings;  and  unless  new  variations 
make  their  appearance  as  the  old  unfavor- 
able ones  are  eliminated,  the  variability  of 
the  species  will  diminish  as  the  result  of  se- 
lection. Is  it  likely  that  new  variations 
will  appear  in  the  manner  suggested  ?  To 
answer  this  question  we  must  turn  to  the 
results  obtained  by  human  agency  in  the  se- 
lective breeding  of  animals.  The  experi- 
ence of  breeders  is  that  continued  selection 
tends  to  produce  a  greater  and  greater 
purity  of  stock,  characterized  by  small  vari- 
ability, so  that  if  the  selective  breeding  is 
carried  too  far,  variation  almost  entirely 
ceases,  and  there  is  little  opportunity  left 
for  the  exercise  of  the  breeder's  art.  When 
this  condition  has  been  arrived  at,  he  is 
obliged,  if  he  wants  to  produce  any  further 
modifications  of  his  animals,  to  introduce 
new  blood — i.  e.,  to  bring  in  an  individual 
which  has  either  been  bred  to  a  different 
standard,  or  one  in  which  the  variability 
has  not  been  so  completely  extinguished. 

It  would  thus  appear,  and  I  think  we  are 
justified  in  holding  this  view,  at  any  rate 
provisionally,  that  the  result  of  continued 
selection  will  be  to  diminish  the  variability 
of  a  species ;  and  if  carried  far  enough,  to 


produce  a  race  with  so  little  variability,  and 
so  closely  adapted  to  its  surroundings,  that 
the  slightest  alteration  in  the  conditions  of 
life  will  cause  extinction.* 

If  selection  tends  to  diminish  the  vari- 
ability of  a  species,  then  it  clearly  follows 
that  as  selection  has  been  by  hypothesis 
the  most  important  means  of  modifying  or- 
ganisms, variation  must  have  been  much 
greater  in  past  times  than  it  is  now.  In 
fact  it  must  have  been  progressively  greater 
the  farther  we  go  back  from  the  present  time. 

The  argument  which  I  have  just  laid 
before  you  points,  if  carried  to  its  logical 
conclusion — ^and  I  see  no  reason  why  it 
should  not  be  so  carried — to  the  view  that 
at  the  first  origin  of  life  upon  the  earth  the 
variability  of  living  matter  consequent  upon 
the  act  of  conjugation  must  have  been  of 
enormous  range ;  in  other  words,  it  points 
to  the  view  that  heredity  was  a  much  less 
important  phenomenon  than  it  is  at  present. 
Following  out  the  same  train  of  thought,  we 
are  inevitably  driven  to  the  conclusion  that 
one  of  the  most  important  results  of  the  evo- 
lutionary change  has  been  the  gradual  in- 
crease and  perfection  of  heredity  as  a  func- 
tion of  organisms  and  a  gradual  elimination 
of  variability. 

This  view,  if  it  can  be  established,  is  of 
the  utmost  importance  to  our  theoretical 
conception  of  evolution,  because  it  enables 
us  to  bring  our  requirements  as  to  time 
within  the  limits  granted  by  the  physicists. 

^^The  expresrion  extinction  of  species  seems  to  be 
used  in  two  senses,  which  are  generally  oonfnsed. 
Firstly,  a  species  may  become  modified  so  that  the 
form  with  which  we  are  familiar  gradoally  gives 
place  to  one  or  more  forms  which  have  been  grada- 
ally  produced  by  its  modification.  That  is  to  say,  a 
character  or  series  of  characters  becomes  gradually 
modified  or  lost  in  saccessive  generations.  This  is 
not  really  extinction,  but  development.  Secondly,  a 
species  may  gradually  lose  its  variability,  and  become 
fixed  in  character.  If  the  conditions  then  change,  it 
is  unable  to  adapt  itself  to  them,  and  becomes  truly 
extinct.  In  this  case  it  leaves  no  descendants.  We 
have  to  do  with  death,  and  not  withdevel  innent. 
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If  variatioD  was  markedly  greater  in  the 
early  periods  of  the  existence  of  living 
matter,  it  is  clear  that  it  woald  have  been 
possible  for  evolutionary  change  to  have 
been  effected  much  more  rapidly  than  at 
present — especially  when  we  remember  that 
the  world  was  then  comparatively  unoccu- 
pied by  organisms,  and  that  with  the  change 
of  conditions  consequent  on  the  cooling  and 
differentiation  of  the  earth's  sur£BM)e,  new 
places  suitable  for  organic  life  were  con- 
tinually being  formed.  It  will  be  observed 
that  the  condusion  we  have  now  reached, 
viz,  that  variation  was  much  greater  near 
the  dawn  of  life  than  it  is  now,  and  hered- 
ity a  correspondingly  less  important  phe- 
nomenon, is  a  deduction  from  the  selection 
theory.  It  becomes,  therefore,  of  some 
interest  to  inquire  whether  a  suggestion 
obtained  by  a  perfectly  legitimate  mode  of 
reasoning  receives  any  independent  con- 
firmation from  other  sources.  The  first 
source  of  &cts  to  which  we  turn  for  such 
confirmation  must  obviously  be  paleon* 
tology.  But  paleontology  unfortunately 
affords  us  no  help.  The  facts  of  this  sci- 
ence are  too  meagre  to  be  of  any  use.  In- 
deed, they  are  wanting  altogether  for  the 
period  which  most  immediately  concerns 
us — ^namely,  the  period  when  the  existing 
forms  of  life  were  established.  This  took 
place  in  the  prefossiliferous  period,  for  in 
the  earliest  fossiliferous  rocks  examples  of 
almost  all  existing  groups  of  animals  are 
met  with. 

But  although  paleontology  affords  us  no 
assistance,  there  is  one  class  of  facts  which, 
when  closely  scrutinized,  do  lend  some 
countenance  to  the  view  that  when  evo- 
lutionary change  was  at  its  greatest  ac- 
tivity^ t.  e.,  when  the  existing  forms  of  life 
were  being  established,  variation  was  con- 
siderably greater  than  it  is  at  the  present 
day. 

But  as  this  address  has  already  exceeded 
all  reasonable  limits,  and  as  the  question 


which  we  are  now  approaching  is  one  of 
very  great  complexity  and  difficulty,  I  am 
reluctantly  compelled  to  defer  the  full  con- 
sideration and  treatment  of  it  to  another 
occasion.  I  can  only  hope  that  the  far- 
reaching  importance  of  my  subject  and  the 
interest  of  it  may  to  some  extent  atone  for 
the  great  length  which  this  address  has  at- 
tained. 

Adaic  Sedgwick. 
Cahbbidob  Ukivebsttt. 


THE  PROTEIDS  OF  UVINO  MATTER* 

Op  all  the  phenomena  of  nature  vital 
phenomena  have  always  appeared  to  the 
human  mind  the  most  complicated  and  in- 
tricate, so  much  so  that  even  many  scien- 
tific men  have  ascribed  them  to  an  inexplor- 
able  cause — ^the  so-called  vital  force.  This 
<  vitalism'  is  adhered  to  by  many  even  to- 
day. In  scrutinizing  the  various  vital 
phenomena  we  observe,  however,  a  great 
difference  in  the  degree  of  complexity. 
There  are  on  the  one  hand  actions  of  an 
admittedly  purely  chemical,  physical,  and 
mechanical  nature ;  and  on  the  other  those 
of  organization,  genetic  differentiation,  and 
of  irritability  on  which  differences  of  opin- 
ion still  exist.  The  former  appear  of  rela- 
tively simple  character  compared  with  t^e 
latter,  which  seem  to  offer  difficulties  of  ex- 
planation insurmountable  for  science  in  its 
present  state  of  development. 

Protoplasm  even  of  the  simplest  cells 
represents  a  highly  complicated  machinery. 
The  organization  corresponds  to  the  con- 
struction of  a  machine,  while  its  motive 
power  consists  in  various  forms  of  energy. 
Hence,  two  principal  questions  arise  :  (1 ) 
How  is  the  machinery  constructed?  (2) 
What  is  the  nature  of  the  primary  energy 
moving  the  machinery  ?  The  latter  question 
is  of  a  simpler  kind  than  the  former.     We 

*  A  paper  read  before  the  joint  meeting  of  the  Bio- 
logical and  Chemical  SodetieB  of  Wadiiogton,  May  5, 
1900. 
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know  that  cells  produce  heat  by  the  process 
of  respiration  (some  of  the  lowest  forms  of 
fangi  also  by  fermentative  action)  and  that 
this  heat  energy  is  necessary  for  carrying 
on  the  yarions  functions  of  life,  for  which 
purpose  it  can  be  transformed  into  chem- 
ical, electrical  and  mechanical  energy  in  the 
cells.  But  how  are  the  cells  enabled  to 
bring  on  the  active  oxidation  phenomena 
that  characterize  the  respiration  process, 
and  by  what  special  contrivance  can  the 
heat  energy  thereby  produced  be  converted 
into  other  forms  of  energy  ? 

The  conception  of  the  nature  of  living 
protoplasm  has  changed  with  the  progress 
of  time.  Formerly  and  by  some  authors 
even  at  the  present  time,  it  was  defined  as 
a  changing  mixture  of  diflferent  substances 
and  all  compounds  found  in  the  protoplasm 
were  considered  indispensable  and  intrinsic 
parts  of  it.  Compare  for  instance,  the  pub- 
lications of  Beinke  on  the  protoplasm  of 
.SlOuiltivm  sepHcum.  Becently  also  Yerwom 
has  returned  to  this  old  conception. 

But  such  a  view  cannot  be  logically  en- 
tertained when  we  see  that  a  certain  pro- 
toplasm does  continuously  the  same  kind 
of  work  like  a  mechanism  of  a  fixed  struc- 
ture. This  mechanism  consists  here  in  a 
spedfio  structure  built  up  of  easily  change- 
able proteins  requiring  a  certain  amount  of 
water  and  mineral  salts.  Hie  amount  of 
imbedded  material,  however,  may  continu- 
ously change.  This  material  consists  either 
of  thermogens,  as  fibt  and  sugar,  or  of  mere 
by-products  of  metabolism  which  are  soon 
excreted  after  their  formation,  either  to  the 
outside  or  into  the  vacuole. 

What  kind  of  work  will  result?  it  depends 
upon  the  configuration*  and  the  specific 
chemical  structure  of  these  protein  mole- 
cules on  the  one  hand,  and  upon  the  specific 
construction  of  the  machinery  on  the  other. 
Thus,  the  protoplasts  of  the  various  vege- 
table and  animal  glands  resemble  just  as 

*  The  relative  position  of  atoms  in  space. 


many  di£ferent  chemical  laboratories;  the 
protoplasm  of  the  muscular  fibers  severs 
molar  motions;  that  of  the  nerves  is  es- 
pecially adapted  to  conduct  impressions  by 
irritation  to  considerable  distances.  But 
the  most  complicated  dififerentiation  governs 
the  structures  of  the  nuclei  of  the  genera- 
tive cells,  the  most  intricate  laws  rule  the 
genetic  differentiations  in  the  development 
of  an  organism.* 

From  the  chemical  standpoint  our  first 
inquiry  is  directed,  as  already  mentioned, 
to  the  question :  Whai  carues  the  retpiratum* 
process  of  the  eeUs  t  What  enables  the  pro- 
teins to  cause  the  active  oxidations  of  &t 
and  glucose  as  long  as  the  cells  are  alive, 
and  why  do  these  oxidations  cease  as  soon 
as  the  cells  are  killed?  Oxidation  is  a 
purely  chemical  phenomenon  ;  hence,  this 
question  is  of  a  plain  chemical  nature.  Some 
might  claim  that  by  the  death  of  the  cells 
the  organization  is  destroyed  and  this  is  the 
cause  of  the  stoppage  of  the  oxidation.  But 
this  view  cannot  be  upheld,  since  even  the 
most  complicated  machinery  cannot  pro- 
duce work  without  the  impelling  energy. 
There  must  also  be  a  certain  amount  of 
energy  at  the  bottom  of  the  respiration 
itself,  there  must  be  some  energy  for  kind- 
ling the  fire  of  the  locomotive.  What  is 
this  energy  that  leads  to  respiration? 
There  remains  no  other  answer  than  this : 
It  is  chemical  energy  caused  byihespeeific  naiure 
of  the  proteids  of  the  living  protoplasm  which 
nature  changes  in  the  process  of  dying.f    Ifu- 

*Nacleo  proteids  f<»rm  the  liamework  of  the  nn- 
dens  and  of  the  oytoplasm  and  may  exist  in  innumer- 
able isomeric  forms,  of  whidh  the  stereo-isomerio 
forms  probably  are  of  great  importance  as  regards  the 
differences  between  species.  Hie  word  prateid  is  used 
here  to  designate  the  complicated  compounds  of  pro- 
teins, such  as  nncleins,  hsmoglobin,  mndn,  while  the 
word  protein  comprises  all  kinds  of  albaminons  matter 
in  a  general  sense. 

t  A  chemical  change  in  the  proteins  of  the  liring 
matter  in  the  dying  process  was  assumed  as  eariy  as 
1637  by  John  Fletdier  and  again  in  1875  by  £. 
Ffltiger.    But  even  at  the  present  day  manyphyii- 
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merouB  oompoonds  are  known  which  very 
easily  undergo  a  chemical  change ;  modem 
chemistry  defines  them  as  habile  (unstable) 
oompoands.  Sometunes  inflaences  of  a  very 
subtle  nature  suffice  to  cause  migration  of 
the  atoms  in  labile  position  to  a  more  stable 
position  whereby  an  isomeric  and  more 
stable  product  results. 

I  have  repeatedly  pointed  out  that  we 
must  distinguish  between  potentially  labile 
and  kinetically  labile  compounds  ;  in  other 
words,  between  static  labile  and  dynamic 
labile.*  To  the  former  belong  for  example, 
the  explosive  organic  compounds,  as  nitro- 
glycerole  or  certain  diazo  compounds,  to  the 
latter  aldehydes  and  ketones.!  While  the 
former  are  destroyed  by  chemical  changes 
either  totally  or  partially,  the  latter  furnish 
numerous  derivatives  with  great  readiness^ 
or  change  easily  by  atomic  migration  or 
by  polymerization  into  isomeric  or  poly- 
meric compounds.  Many  highly  interest- 
ing cases  of  chemical  change  by  atomic  mi- 
gration within  labUe  molecules  are  known,, 
but  reference  needs  here  be  made  only  to 
one  of  the  simpler  instances — ^the  change  of 
ammonium  oyanate  into  urea  which  is  ac- 
complished by  merely  heating  the  aqueous 
solution  of  the  former. 

Amxnoniam  cyanate.  Urea. 

O  :  C  :  N.NH^     becomes      O :  C  ;^^. 

This  tnmsformation  is  also  of  interest 
from  another  point  of  view,  as  being  the  first 
synthesis  of  an  organic  substance,  accom- 
plished by  Woehler  in  1828. 

ologiflto  adhere  to  the  old  opinion  of  ohemioal  identity 
of  proteins  in  the  living  and  dead  protoplasm. 

*  The  potential  ohemioal  energy  in  this  disoossion 
does  not  refer  to  the  eneigetio  relation  of  the  oom- 
ponnd  to  others,  as  in  oombnstion,  hut  to  the  intra- 
moleonlar  relation  between  the  atoms  of  the  oomponnd 
itself.  We  may  distinguish  this  as  intiamoleeular 
potential  chemical  energy. 

t  The  enzymes  also  helong  to  the  dynamically  labile 
compounds,  as  I  have  pointed  out  in  Sciencb,  Decem- 
ber, 1899. 


The  analogy  of  living  matter  to  dynamic- 
ally labile  compounds  is  also  elucidated  by 
the  action  of  many  poisons.  Prussic  acid, 
diamidogen,  hydroxylamine,  have  in  mod- 
erate dilutions  at  the  ordinary  temperature 
no  action  whatever  on  dead  protoplasm  or 
on  the  ordinary  proteins,  while  they  change 
living  protoplasm  very  easily  to  dead  pro- 
toplasm, a  change  induced  by  a  chemical 
attack,  labile  compounds  being  more  easily 
attacked  by  chemical  agents  than  stable 
ones.* 

The  principle  of  chemical  lability  has  not 
yet  been  the  object  of  close  investigation 
even  by  chemists,  while  physiologists  have 
ignored  it  altogether,  and  this  may  be  the 
reason  that  the  necessity  for  assuming  a 
chemical  difference  between  the  proteins  of 
the  living  and  of  the  dead  protoplasm  has 
not  found  due  consideration,  although  this 
distinction  is  absolutely  necessary  for  com- 
prehending the  chemical  properties  of  living 
protoplasm.  The  free  chemical  energy  due 
to  the  labile  character  of  the  proteids  in  the 
living  protoplasm  leads  to  respiration  and 
since  this  energy  cannot  be  produced  after 
those  labile  proteins  have  changed  to  stable 
ones,  respiration  must  cease  also  at  the 
moment  of  death.  The  heat  produced  by 
respiration  increases  still  further  the  oscil- 
lations of  the  labile  atoms  in  the  plasma 
proteins,  in  other  words,  it  increases  the 
charge  of  chemical  energy,  and  the  most 
complicated  chemical  work  can  now  be  car- 
ried out,  the  specific  construction  of  a  pro* 
toplost  determining  the  kind  and  direction 
of  the  work.  The  maintenance  of  the  respi- 
ration process  is  just  as  little  due  to  a  con- 

*  A  systematic  toxicological  review  shows  us  among 
other  things  that  all  oompounds  acting  upon  alde- 
hydes and  all  that  easily  attack  labile  amido-gronps 
are  poisonous  for  aU  kinds  of  living  protoplasm  which 
fact  led  me  to  infer  that  the  lability  of  the  plasnia 
proteids  is  caused  by  the  presence  of  aldehyde  and 
amido-groups  within  the  same  molecules.  Compare: 
A  natural  system  of  poisonous  actions,  Munioh,  £. 
Wolff,  publisher. 
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tinooiui  Belf*deeompoBition  and  regeneration 
of  protoplasm,  as  Pfliiger  and  Detmer  as- 
sume, as  toapreyions  activifying  of  oxygen 
as  yarious  other  authors  had  sapposed;  bnt, 
as  I  haye  repeatedly  pointed  out,  to  an  'oc^ 
iivifying  of  the  ikermogens '  by  a  charge  with 
chemical  energy  from  the  protoplasm.  An 
actiylfied  oxygen  (ozone)  or  also  hydrogen 
peroxid  woald  kill  the  protoplasm  sooner 
than  it  would  bam  np  &t  and  sugar  to  car- 
bonic acid  and  water.  Indeed,  nature  has 
proyided  eyery  liying  cell  with  a  special 
enzyme  which  decomposes  rapidly  any  trace 
of  hydrc^en  peroxid  that  might  make  its  ap- 
pearance as  a  by-product  in  the  actiye  course 
of  the  cellular  respiration,  f 

Other  functions  than  chemical  ones,  as  for 
instance  the  intricate  phenomena  of  karyo- 
kinesis  or  the  remarkable  differentiation 
into  ectoderm,  entoderm,  and  mesoderm,  or 
the  differentiation  of  nervous  fibers,  al- 
though they  are  stUl  yery  mysterious,  also 
depend  primarily  upon  the  labile  nature 
of  the  proteins.  Not  the  slightest  advance 
towards  an  understanding  of  these  phe- 
nomena can  be  expected  when  this  is  dis- 
regarded. 

The  primum  movens  in  the  living  proto- 
plasm must  be  defined  as  a  mode  of  motion 
of  labile  atoms  in  the  plasma  proteins ;  that 
is,  as  a  special  ease  of  chemical  energy.  Living 
protoplasm  has  often  been  compared  to  a 
watch  and  dead  protoplasm  to  a  watch 
whose  machinery  has  been  destroyed  by 
crushing,  but  this  comparison  is  not  a 
proper  analogy,  for,  while  the  chemical  char- 
acter of  the  watch  material  remains  un- 
changed after  pulverizing,  that  of  the  dying 
protoplasm  does  not,  but  it  undergoes  a 
chemical  change. 

These  deductions  must  necessarily  lead 
to  the  fiirther  question :    Is  there  any^evi- 

tA  detailed  desoriptioa  of  this  enzyme  will  be 
given  in  a  special  Bnlletin  of  the  U.  S.  Dep't  of  AgcL- 
oaltnre.  A  preliminary  note  appeared  in  Bciencb 
recently. 


deuce  of  labile  proteins  existing  before  the 
organization  into  living  matter  is  acoom- 
plished?  Is  any  not  yet  organized  fbre- 
rnnner  of  liying  protoplasm  found  in  cells  ? 
Inifestigations  of  Dr.  Th.  Bokomy  and  my- 
self carried  on  for  a  number  of  years  haye 
demonstrated  beyond  a  doubt  that  there 
indeed  occurs  in  many  plants  a  reserve  pro- 
tein matter  of  highly  labile  nature,  different 
from  all  other  reserve  proteins.  It  under- 
goes a  great  change  under  the  same  condi- 
tions that  cause  the  death  of  the  protoplasm 
itself,  although  more  slowly.  It  seenSs  log- 
ical to  conceive  this  as  the  material  which, 
by  being  converted  into  organized  nudeo 
proteids,  forms  the  living  matter.  The 
ordinary  proteins  must  be  brought  first 
into  the  labile  easily  changeable  condition 
before  they  can  serve  this  purpose.  We 
designated  that  labile  reserve  protein  as 
active  albumin  or  proto-protein,  in  contra- 
distinction to  the  passive  reserve  proteins. 

This  peculiar,  easily  changeable  body  is 
met  with  in  certain  groups  of  plants  yery 
frequently,  as  in  Juliflorse,  CystoflorsB,  M- 
sculinesB,  SaxifraginesB,  Myrtiflorad,  and 
BosifiorsB,  while  in  others  rarely,  as  in  Com- 
positse,  Labiat»,  Leguminosse,  and  Gramin- 
ese,  in  fungi  and  in  algSD.  Spirogyra  forms 
an  exception  with  the  algsD,  inasmuch  as 
this  special  group  contains  often  yery  large 
quantities  of  the  labile  reserve  protein.  The 
widespread  occurrence  of  this  substance  may 
be  inferred  from  the  fact  that  of  250  species 
examined  by  Th.  Bokorny,  G.  Daikuhara, 
and  myself,  fully  120  were  found  to  con- 
tain it  in  one  part  or  other. 

Of  special  objects  rich  in  this  proto-protein 
may  be  enumerated :  Leaves  of  Prunvs, 
Bo9a,  Queretfd,  AlnuSf  Mimosa,  Pasonia,  Saxir 
fraga,  Sedum,  and  CephcdotuSj  the  bark  of 
Prunus,  Quereue,  and  Fagus ;  petals  of  OenH-' 
ana,  PrimtUa,  Sorbue,  Cyclamen,  Hotteia,  and 
Camus;  stamens  of  Eugenia,  Drosera,  and 
Melaleuca ;  pistils  of  Crocus,  SaUx,  Euphorbia^ 
and  Rhododendron;  nec^ria  of  Pxssiflcra; 
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roots  (epidermis)  of  Saxifraga,  (Enolkera, 
XanfAoxylon,  and  7%«num ,- fruits  (epidermie) 
of  Puniea  and  Cameliia.  In  the  roots  and 
fruits  it  seems  to  oocnr  leas  frequently  than 
in  leaves  and  flowers,  especially  frequent 
ia  the  occurrence  in  the    epidermis  and 


oally  disappear  again  in  proportion  ae  the 
cafTeine  or  antipyrine  leaves  the  cells  t^jaiu 
by  osmosis.  Betum  of  the  objects  to  the 
former  solutions  makes  the  droplets  re- 
appear. When,  however,  the  cells  die 
gradually  or  are  killed  by  iodine  solution 


the  fibro-vascular  tissne.  *  Leaves  in  the  or  acids  in  high  dilation,  or  by  for- 
shade  contain  less  than  those  exposed  to  maldehyde,  hydroxylamine,  diamidogen, 
light,  while  leaves  with  partial  albinism  pmssic  acid,  free  cyanogen,  or  salts  of  cop- 
may  contain  In  the  white  parts  as  mach  as  per,  or  by  vapors  of  ether,  these  droplets 
in  the  green.  In  plants  exposed  to  starva-  change  their  properties,  becoming  vacno- 
tion  by  being  kept  in  darkness  it  is  grada-  lized,  insoluble,  and  solid.  Generally  tiiey 
ally  consumed  with  prodnction  of  amido  become  at  first  turbid  from  innnmerable 
oompoands.  little  va<:noles  which  in  most  cases  unite  bood 

It  is  generally  stored  np  in  the  vacuole,     and  form  one  large  vacuole,  thus  prodatuni;  a 
bnt  in  some  cases  also  in  the  cytoplasm,     hollow  sphere  representing  itself  under  (he 
The  method  of  proving  its  presence  consists     microscope  as  a  ring.     If  now  the  objects 
in  the  application  of  dilute  solutions  (0.5%)     are  placed  again  in  water  these  changed 
of  weak  oi^;anic  bases  as  caffeine  and  anti-     proteosomes  will  not  dissolve  as  they  did 
pyrine.     These  can  easily  enter  the  cells     before.     The  coagulation  by  heat  is  easily 
withont  killing  the  protoplasm  immediately     observecl  on  dipping  the  objects  in  boiling 
and  can  separate  the  active  albumin  in  form     water  containing  6  per  cent,  of   sodium 
of  little  globules  which  coalesce  gradually     cblorid.     A.  change  somewhat  diflferent  ig 
to  larger    bright   droplets 
whose  changes  by  various 
reagents  can  easily  be  fol- 
lowed   under    the    micro- 
scope. 

Generally  it  will   suffice 
to  place   small    pieces    of 
vegetable  tissue  in  a  few 
drops  of  caffeine  solution 
and  then  tear  them  np  into 
finer  fragments  by  the  aid 
of  dissecting  needles.     In 
other  cases  it  is  preferable 
to  let  the  caffeine  solution 
act  for  a  number  of  hours. 
These  globular  formations  were  designated     brought  on  by  highly  dilute  ammonia  of  1 
by  us  as  proteosomes.     When  the  objects     per  mille  or  less,  inasmuch  as  the  proteo- 
soon  after  tAie  formation  of  the  proteosomes     somes  thereby  shrink  and  solidify  but  gen- 
are  replaced  in  water  the  droplets  will  giad-     erally  do  not  vacnolize  as  in  the  above 


Fio.  1.  Fio.  2. 

Fio.  1.  Snbepiderniftl  oelU  ot  the  lower  side  of  tlie  leaf  of  Ech- 
eveia,  after  trMtmenl  with  oBfleine. 

Fio.  2.  Cells  of  Spirogyn  treated  with  cftfleioe.  The  proteo- 
somea  prodooed  ifaow  b^noing  vaooolizatioD. 


*EspecU11j  noticeable  is  the  large  amonnt  pres- 
ent in  insectivorons  plants,  UCricularia  alone  being 
devoid  of  it.  In  Cephalotaa  the  large  amonnt  is  es- 
pecial!; remarkable.  Dro$era  shows  it  not  only  in 
tlie  leaf  but  also  in  stem  and  flower. 


cases.* 

*A  fall  deeoriptiott  of  the  , 
Chaptcre  9  and  10  ot  m;  treatise: 
Euer^e  der  lebenden  Zellen,'  " 
Woia,  pabllAer. 


June  15, 1900.] 


SGIENOE. 


935 


In  dead  cells  caffeine  never  prodnces  pro- 
teosomes.  If  we  treat  Spirogyra,  which  is 
an  excellent  object  for  studying  the  behavior 
of  the  proteosomes,  fpr  one  minate  with  a 
dilute  solntion  of  iodine  in  potassium  iodide 
the  globules  may  still  be  produced  immedi- 
ately afterwards  but  not  after  ten  minutes. 
It  can  easily  be  shown  that  the  substance 
has  not  passed  to  the  outside  by  osmosis, 
since  the  liquid  surrounding  the  treated 
alg£6  does  not  show  any  reaction  with  caf- 
feine. Various  tests  proved  that  the  pro- 
teosomes  consist  of  protein  matter,  but  in 
most  cases  there  are  impurities  present,  es- 
pecially tannin,  a  fact  which  has  misled 
Pfeffer  and  some  of  his  students  so  far  as  to 
assume  these  proteosomes  to  be  merely  com- 
pounds of  tannin  with  common  albumin  and 
with  caffeine.  It  is  evident  that  such  com- 
pounds would  not  exist  in  two  different  mod- 
ifications and  would  not  change  their  entire 
behavior  with  the  death  of  the  cells  as  above 
described.  Pfeffer's  objections  are  unten- 
able, as  repeatedly  demonstrated.  He  has, 
for  example,  assumed  that  on  the  death  of 
the  cells  certain  compounds  leave  the  pro- 
toplasm and  upon  entering  into  the  vacuole 
cause  there  a  change  of  the  proteosomes. 
But  it  is  easy  to  convince  one's  self  that 
proteosomes  can  also  often  be  produced  in 
the  cytoplasm  itself,  especially  in  the  case 
of  Spirogyra,  Since  these  proteosomes  re- 
main in  the  cytoplasm  also  unchanged  so 
long  as  the  cells  are  alive,  the  assertion  of 
Pfeffer  is  groundless.  He  has  also  argued 
that  the  phenomenon  in  question,  viz,  the 
production  of  proteosomes,  may  be  due  to 
the  neutralization  of  the  acid  cell  sap,  but 
we  have  shown  that  the  cell  sap  of  Spirogyra 
has  no  acid  reaction*  and  nevertheless  it 
yields  firequently  numerous  proteosomeB.t 

It  is  to  be  regretted  that  many  plant  phy- 

*  Botaniflohe  Zeitnng,  1884. 

t  A  careful  obflerver  will  not  oonfound  these  easily 
ofaanging proteosomes  produced  only  in  living  cells  (as 
Dr.  Albert  F.  Woods  has  suggested)  with  other  glo- 


siologists  rely  upon  the  declarations  made 
by  some  '  authority'  instead  of  forming  their 
own  opinion  from  an  unbiased  critical  in- 
vestigation. The  history  of  science  shows 
that  erroneous  conceptions  are  often  sus- 
tained for  a  long  time  in  scientific  circles 
simply  because  a  man  of  a  certain  influence 
has  defended  them.  The  recognition  of  the 
genuine  respiration  of  green  plants  furnishes 
a  good  illustration  to  this  remark.  Liebig, 
by  weight  of  his  authority,  wiped  out  this 
truth  for  20  years  from  science. 

OSGAB  LOEW. 

U.  8.  Depabtment  of  Aobicultube. 


THE  NEW  YORK  BOTANICAL   GARDEN* 

Thb  corporate  body  known  as  the  New 
York  Botanical  Garden  was  created  by  an 
act  of  the  legislature  approved  by  the  gov- 
ernor April  28, 1891,  and  amended  March  7, 
1894.  This  association  was  called  into  ex- 
istence '^  for  the  purpose  of  establishing  and 
maintaining  a  botanical  garden  and  mu- 
seum and  arboretum  therein,  for  the  collec- 
tion and  culture  of  plants,  flowers,  shrubs 
and  trees,  the  advancement  of  botanical 
science  and  knowledge,  and  the  prosecution 
of  original  researches  therein  and  in  kin- 
dred subjects,  for  affording  instruction  in 
the  same,  for  the  prosecution  and  exhibition 
of  ornamental  and  decorative  horticulture 
and  gardening,  and  for  the  entertainment, 
recreation  and  instruction  of  the  people." 

By  the  same  act  the  Board  of  Commis- 
sioners of  the  Department  of  Public  Parks 
were  authorized  to  set  aside  two  hundred 
and  fifty  acres  of  Bronx  Park,  and  erect  suit* 
able  museum  and  other  buildings  at  a  cost 

halar  masses  produoed  by  hypoohlorite  of  soda  upon 
the  protoplasm  of  dead  oells.  Saoh  formations  and 
their  distinction  from  proteosomes  were  described  by 
Woods  in  Science,  April,  1899. 

*  Written  by  the  request  of  the  Editor  of  Science. 
See  also  article  on  same  subject  by  author  in  the 
Pmpular  Science  MonHUy  for  June,  1900. 
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of  not  mora  tfaan  five  hiuidred  tboosand 
dollars  on  condition  that  the  corporation 
shonld  raise  the  sum  of  two  hundred  and 


which  was  to  carry  oat  the  pnrposes  for 
which  it  came  into  existence. 
The  snbscription  of  the  $250,000  reqaired 
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fifty  thoasand  dollars  within  seven  years. 
After  the  completion  of  the  buildings  these 
were  to  be  handed  over  to  the  corporation 


by  the  Act  was  completed ,  and  the  land 
was  set  aside  in  1895. 
The  active  work  of  organization  of  the 
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Garden  was  begun  in  1896,  and  Dr.  N.  L. 
Britton  was  elected  Direotor-in*chief  in  that 
year.  The  perfecting  of  the  plans  for  the 
buildings,  roads,  driveways,  walks  and  plan- 
tation occupied  the  greater  part  of  the  at- 
tention of  the  management  during  this  year 
and  the  next.  The  actual  erection  of  the 
most  important  of  these  structures,  the  mu- 
seum buildiug,  was  begun  in  the  Spring  of 
1898,  ground  having  been  broken  for  it  late 
in  1897,  and  it  was  handed  over  to  the 
board  of  managers  of  the  Garden  in  March, 
1900.  During  this  constructive  period  many 
additions  were  made  to  the  staff,  and  a 
large  amount  of  material  suitable  for  the 
museums  was  accumulated,  while  much 
progress  has  been  made  in  the  building  of 
driveways  and  the  development  of  the  plan- 
tations. 

The  area  included  within  the  Garden  has 
been,  and  will  be  freely  accessible  to  the 
public  at  all  times,  for  the  eujoyment  of  the 
beauties  of  the  wild  woodlands,  and  of  the 
collections  of  living  plants,  but  the  comple- 
tion of  the  museum  and  horticultural  houses 
marks  the  beginning  of  the  full  activity  of 
the  institution  and  a  brief  description  of  the 
manner  in  which  it  discharges  its  chief 
functions  may  be  of  interest. 

The  collections  of  living  and  prepared 
plants  in  the  plantations  and  museums  are 
arranged  to  present  information  on  the  form, 
relationship,  mode  of  life,  habit,  and  general 
biological  characters  of  the  principal  types 
of  vegetation  in  such  manner  as  to  be  capa- 
ble of  comprehension  by  persons  unac- 
quainted with  the  technical  aspects  of  bot- 
any. A  number  of  special  groups  of  plants 
have  been  established  in  suitable  places  in 
the  Garden.  The  trees  are  in  the  arboretum 
of  the  Bronx  on  the  side  and  summit  of  a 
long  ridge ;  unassorted  and  reserve  material 
of  all  kinds  is  kept  in  the  nurseries  on  the 
eastern  slopes  of  the  same  ridge ;  the  salice- 
tum  is  established  on  the  border  of  a  marsh 
in  the  northern  end  of  the  Garden  giving 


the  willows  and  poplars  the  conditions  under 
which  they  grow.  best.  The  fruticetum  oc- 
cupies an  adjoining  upland  plain,  affording 
space  for  the  cultivation  of  a  large  number 
of  shrubs,  while  the  conifers  are  located  on 
slopes  to  the  westward  of  the  hemlock  forest. 
The  viticetum  is  along  the  western  edge  of 
the  forest,  and  the  trellises  of  logs  and  tim- 
bers extending  for  a  length  of  six  hundred 
feet  give  suitable  support  to  the  vines. 
The  herbaceous  collection  occupies  an  open 
glade  to  the  westward  of  the  forest  and  lies 
between  two  granite  ridges.  It  is  traversed 
through  the  middle  by  a  small  stream 
widened  at  places  into  lagoons  for  aquatic 
forms.  About  twenty-two  hundred  species 
are  now  in  cultivation  in  this  plantation- 
The  wide  border  plantations  which  are  es- 
tablished along  the  boundaries  also  offer 
opportunities  for  the  growth  of  a  great 
variety  of  trees,  herbs  and  shrubs,  and  serve 
as  screens  and  supplementary  nurseries. 

The  horticultural  houses,  also  greeted  by 
the  city  for  the  Garden  and  now  essentially 
completed  are  located  in  the  western  part 
of  the  grounds  at  some  distance  from,  and 
facing  the  museum.  A  palm  house  with  a 
total  height  of  dome  of  ninety  feet  is  the 
central  feature  from  which  lower  ranges  ex- 
tend on  either  side  making  a  total  length  of 
front  of  five  hundred  and  twelve  feet. 

The  collections  of  living  plants  are  ar- 
ranged in  the  same  system  as  the  synoptic 
collection  in  the  museum.  Every  plantation 
except  the  nurseries  and  boundary  borders 
contains  species  of  the  same  general  habit, 
and  the  horticultural  houses  are  used  for  the 
cultivation  of  for  ms  which  may  not  endure  the 
outdoor  climate  of  this  locality.  Not  only 
will  the  plants  from  warmer  zones  be  grown 
under  glass,  but  when  it  is  desired  to  de- 
velop native  species  out  of  their  season  they 
may  be  forced  and  brought  to  full  develop- 
ment and  bloom  in  the  winter. 

The  museum  is  a  fireproof  building  of 
brick,  stone,  and  terra  cotta,  308  by  110 
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feet,  looated  in  the  weetdm  part  of  the  of  from  one  hundred  to  five  hundred.     Ad- 

gronnda  near  the  Bedford  Park  station  of  joining  the  lecture  hall  are  two  large  exhi- 

the  Harlem  divieion  of  the  New  York  Cen-  bition  halla  which  are  designed  for  horticul- 

tral  railroad.     The  building  hae  a  basement  tural  shows  and  other  temporary  displays, 

floor  and  three  etoriee  with  a  total  floor  The  first  floor  of  the  museDm  is  devoted 

area  of  nearly  two  acres,  and  window  open-  to  the  display  of  economic  plants  and  their 

iog  to  half  this  amonnt,  thus  securing  a  useful  products.     Glass  fronted  cases  with 


Tlie  Uusenm  Building— New  York  BotanicRl  Oudeu. 

good  illuminatioD,  so  highly  desirable  in  a  movable  and  flying  shelving  are  arranged 
museum.  A  lecture  theater  occQpies  the  in  alcoves  opening  on  the  windows.  Only 
basement  floor  of  the  western  end,  ofi'ering  aboot  one-third  of  the  case  equipment  of 
seating  capacity  for  seven  hundred  hearers  the  buildiog  has  as  yet  been  set  up.  Dried 
and  furniehed  with  all  necessary  appliances  specimens  on  herbarium  sheets,  conserved 
for  the  illustration  of  lectures.  During  the  materialintubee,andjars,  dry,  and  in  form- 
spring  and  antumn,  courses  of  popular  lee-  alin,  and  drawings,  illostrate  the  method  of 
tures  are  given  on  Saturday  afternoons  preparation  and  appearance  of  the  deriva- 
which  have  already  drawn  an  attendance  tives.     It  is  of  course  utterly  impossible 
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to  demonstrate  all  the  economic  plants  of 
the  world  or  make  even  an  approximately 
complete  display  within  the  space  of  a  build- 
ing, but  the  temporary  installation  now  in 
place,  represents  many  of  the  more  impor- 
tant foods,  drugs,  timbers,  woods,  fibers, 
gfums,  waxes,  resins,  oils,  sugars,  starches, 
poisons,  utensils,  etc.  The  proper  develop- 
ment of  this  collection  requires  a  great 
amount  of  the  most  careful  labor,  and  the 
curator  has  been  fortunate  in  securing  the 
co-operation  of  importers,  producers,  and 
manu&cturers  in  the  addition  of  exhibits. 

The  second  floor  contains  a  type  exhibit 
of  the  vegetation  of  the  globe  arranged  in 
fiEbmilies  in  the  Engler  and  Prantl  sequence. 
Specimens  dry  and  in  liquid  preservatives, 
firuits,  seeds,  models,  drawings  and  photo- 
graphs are  used  to  place  the  concept  of  the 
species  before  the  observer.  A  set  of 
hinged  frames  on  standards  contain  the 
plants  growing  naturally  within  a  hundred 
miles  of  New  York  City,  and  these  are 
placed  in  their  proper  places  in  the  series. 
Thus  a  case  of  the  main  series  contains  a 
representative  of  the  family  Yiolacese,  and 
the  frames  near  by  display  the  local  mem- 
bers of  same  family. 

A  number  of  microscopes  of  special  de- 
sign have  been  constructed  for  the  purpose 
of  displaying  permanently  the  simpler  and 
more  minute  organisms,  or  the  structure  of 
the  higher  forms. 

The  preparation  of  the  material  used  in 
the  exhibits  is  carried  on  in  a  number  of 
rooms  in  the  basement  floor,  and  the  mem- 
bers of  the  staff  engaged  in  thfs  work  are 
assisted  by  a  cabinet  maker  and  printer. 

The  entire  area  of  the  Garden  has  been 
handled  most  sympathetically  by  those  in 
charge  of  the  architectural  features  of  the 
Garden.  The  buildings  were  erected  in  the 
more  open  western  part  of  the  grounds, 
which  offered  the  least  valuable  landscape 
features,  and  the  surface  around  them  has 
been  improved  by  plantings.    The  natural 


beauties  of  the  tract  have  been  most  zeal- 
ously guarded  from  disturbances  of  all 
kinds.  The  attractive  panorama  of  wild 
woodland  and  stream  ofiTered  to  the  artist 
and  lover  of  nature  have  been  left  absolutely 
untouched,  but  made  more  valuable  by 
increased  ease  and  safety  of  access.  Thus 
to  the  general  public,  the  Botanical  Garden 
offers  all  the  privileges  enjoyed  by  them 
in  the  original  park  together  with  the  in- 
teresting displays  offered  by  the  large  special 
collections  of  interesting  plants  in  the  plan- 
tations and  horticultural  houses,  as  well  as 
the  exhibits  in  the  museum.  The  increas- 
ingly large  number  of  visitors  attests  the 
popularity  of  this  feature  of  the  institution. 

Another  class  of  constituents  consists  of 
the  patrons,  fellows,  life  members  and  an- 
nual members  of  the  Garden,  who  now 
number  over  nine  hundred.  A  person  be- 
comes an  annual  member  on  invitation  of 
the  Board  of  Managers  and  payment  of 
ten  dollars  per  year,  and  enjoys  certain 
privileges  among  which  are :  tickets  to  all 
lectures  given  under  the  auspices  of  the 
Board  of  Managers  either  at  the  Garden  or 
elsewhere,  invitations  to  all  exhibitions 
given  under  the  auspices  of  the  Board  of 
Managers,  a  copy  of  all  handbooks  pub- 
lished by  the  Garden,  a  copy  of  all  annual 
reports,  copies  of  the  monthly  Journal,  and 
an  opportunity  to  buy  some  of  the  other 
publications  of  the  institution  at  reduced 
prices. 

One  of  the  most  important  functions  of 
the  Garden  consists  in  the  advancement  of 
the  technical  knowledge  of  botany  and  the 
furtherance  of  research  in  all  subdivisions 
of  the  subject. 

The  collections  in  the  plantations,  horti- 
cultural houses  and  museum  offers  an  ex- 
cellent melange  of  material  upon  which 
investigations  may  be  based,  and  the  her- 
barium, library  and  laboratories  are  the 
direct  means  for  the  facilitation  of  such  re- 
search work.    The  Garden,  as  an  indepen- 
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dent  iiutitation,  offers  its  fturilitiss  to  tA- 

vanoed  stad«DtB  or  investigators  from  any 
part  of  the  world  who  may  secure  registra- 
tion in  the  proper  manner.  Fersoos  tbos 
roistering  at  the  Oarden  are  entitled  to  the 
privil^ee  of  a  student  at  Colnmbia  Univer- 
sity without  payment  of  fhrtfaer  fees  in  ac- 
cordance with  the  terms  of  a  contract  in 
existence  between  the  two  institutions. 
The  essential  features  of  this  agreement 
stripped  of  formal  verbiage  are  as  follows : 


student  m^  become  a  candidate  at  Co- 
lumbia or  other  in8titnti<»iB  <A  univernty 
rank. 

Twenty -two  etudente  have  hadttie  privi- 
leges of  the  Garden  daring  tiie  ooUegitto 
year  now  closing.  Eight  of  these  were 
registered  as  studoits  at  the  Garden  and 
fonrteen  from  Colnmbia.  Two  of  these 
have  nndergone  the  examination  for  tbe 
degree  of  doctor  of  philosophy,  and  three 
for  master  of  arts  in  Colombia  University. 


Main  HoTticnltnral   hoasea  : 


T  Irom  the  northwest.     New  Yark  BotAoicftl  Garden. 


the  berbarinm  and  botanical  library  of  the 
University  are  deposited  at  the  Garden,  the 
graduate  work  of  the  University  in  botany 
is  carried  on  at  the  Garden  under  the  gnid- 
ance  of  a  member  of  the  staff  of  the  Garden 
or  of  the  University  according  to  the  election 
of  the  stndent :  students  registered  at  the 
Garden  may  elect  work  with  members  of 
either  staff,  and  are  entitled  to  the  privi- 
leges of  a  student  in  other  lines  in  Columbia 
University. 

It  is  to  be  noted  that  the  Garden  is  not 
enabled  to  confer  degrees,  but  the  advanced 


The  great  diversity  of  natural  conditions 
offered  by  the  area  comprised  in  the 
Garden,  includes  the  widest  range  of  oul- 
tural  conditions,  and  in  connection  with  the 
horticnltural  houses  gives  ample  facility  fw 
work  with  living  material.  These  advan- 
tages have  already  been  realized  in  the  cul- 
tural tests  of  critical  or  Jittle  known  spe- 
cies, and  in  physiological  experimentation. 

The  range  of  investigations  which  may 
be  carried  on  in  any  institution  is  linaited 
by  its  collections  of  living  and  preserved 
specimens  and  the  accompli&hment  of  ra- 
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saarcbes  npon  this  material  depends  di- 
rectly apon  the  facilities  offered  by  ita  her- 
baria, library,  and  laboratories,  and  the 
spirit  in  which  these  opportanities  are  ad- 
ministered. 

The  mainherbariam,  library,  and  labora- 
tories of  the  New  York  Botanical  Garden 
are  chiefly  located  on  the  third  floor  of  the 
Mnsenm  and  their  arrangement  is  illas- 
tratod  by  the  diagram  in  flgore  4. 

The  main  herbariam  occupies  a  room 
eighty-five  by  forty-seven  feet  in  the  east 
wing,  which  is  illuminated  by  four  large 
skylights  in  addition  to  the  windows.  The 
plants  are  arranged  in  two  parallel  series 
of  cases  occupying  opposite  sides  of  the 
room,  with  large  oak  tables  in  the  middle 
and  at  the  ends  of  the  room. 

The  Columbia  University  herbarium  oc- 
cupies the  western  side  of  the  room,  and 
''  it  is  one  of  the  oldest,  and  in  itself  one  of 
the  largest  in  America,  contains  over  600,- 
000  specimens.  This  herbarium  was  be- 
gun early  in  the  century  by  Dr.  John  Torrey , 
and  contains  the  material  upon  which  his 
classic  botanical  writings,  extending  over 
half  a  century,  were  based.  Upon  his  death, 
1873,  this  collection  came  into  the  posses- 
sion of  Columbia  College.  On  this  as  a 
foundation  the  present  Columbia  herbarium 
was  built.  Mr.  John  J.  Crooke  presented 
two  valuable  collections  to  Columbia ;  the 
one,  that  of  Professor  C.  F.  Meisner,  of 
Basle,  Switzerland,  one  of  the  world's  lead- 
ing botanists,  the  other  that  of  the  late  Dr. 
A.  W.  Chapman,  of  Apalachicola,  Florida, 
in  which  are  contained  the  specimens  upon 
which  Dr.  Chapman  founded  his  '  Flora  of 
the  Southern  United  States.'  A  few  years 
later  the  mosses,  and  many  of  the  hepatics 
and  lichens  accumulated  by  Mr.  C.  F.  Aus* 
tin,  came  into  the  possession  of  Columbia, 
while  the  latest  acquisition  of  great  size 
and  importance,  secured  through  the  kind- 
ness of  friends  of  the  university,  was  the 
jbrnoos  collection  of  mosses  brought  to- 


gether from  all  parts  of  the  world  by  the 
late  Dr.  J.  G.  Jaeger,  of  Switserland.  To 
this  ample  nucleus  Dr.  Torrey's  successor, 
Dr.  N.  L.  Britton,  while  professor  at  Co- 
lumbia, and  his  associates,  added  continu- 
ally by  securing  collections  from  all  parts 
of  the  globe,  and  by  special  collecting  trips 
to  various  parts  of  North  America. 

The  most  complete  sets  of  specimens  se- 
cured on  two  noteworthy  South  American 
journeys  of  exploration  are  here  preserved ; 
the  one  trip  was  that  made  by  Dr.  Busby 
through  the  Andes  of  Bolivia,  the  other 
thatofMr.Morong  in  Paraguay  and  Chili." 

The  Garden  has  accumulated  about 
200,000  herbarium  specimens  since  its  or- 
ganization. In  this  number  is  included 
the  famous  Ellis  collection  of  fungi,  includ- 
ing over  a  hundred  thousand  and  forming 
one  of  the  largest  and  most  complete  col- 
lections of  fungi  in  the  world,  outranking 
any  similar  collection  in  America.  Various 
private  herbaria  have  been  acquired  by  gift 
and  purchase,  among  which  are  those  of 
John  J.  Cooke,  F.  M.  Hexamer,  H.  £. 
Hasse,  P.  A.  Bydberg,  Lewis  B.  Gibbes, 
Peter  V.  LeBoy,  Harry  Edwards,  Anna  M. 
Vail  and  Francis  E.  Lloyd.  Accessions 
are  being  made  at  the  rate  of  fifty  to  a 
hundred  thousand  specimens  per  year. 

The  main  herbarium  room  is  supple- 
mented by  two  store  rooms,  and  the  ofSce 
of  the  curator  of  the  museums  near  it.  In 
addition  adequate  preparation  and  storage 
rooms  in  the  basement  serve  for  the  recep- 
tion and  handling  of  duplicate  and  un- 
mounted material,  as  well  as  for  the  press 
upon  which  final  labels  are  printed.  Di- 
rectly west  of  the  herbarium  suite  is  the 
taxonomic  laboratory,  which  is  especially 
adapted  for  systematic  and  anatomical  in- 
vestigations. 

The  laboratory  of  the  Director-in- chief 
occupies  a  large  room  between  the  taxo- 
nomic laboratory  and  the  library.  The 
embryological  laboratory  occupies  a  cor- 
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responding  position  on  the  other  side  of  the     ward,  and  also  receive  indirect  light  from 
reading  room,  and  opens  into  the  main  mor-     the  hallway  through  nomeroos  glass  paneh. 
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phological  laboratory.    These  laboratories     The  instramental  equipment  of  the  labora- 
are  illuminated  by  windows  facing  north-     tories  comprises  a  number  of  microscope 
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stands  suitable  for  investigators,  from  the 
most  prominent  makers,  and  a  fall  comple- 
ment of  objectives,  immersion  and  apo- 
chromatic.  The  outfit  in  question  has 
been  planned  to  meet  the  habits  and  preju- 
dices of  workers  from  any  part  of  the 
country,  and  it  has  been  found  possible  to 
duplicate  the  apparatus  to  which  any  stu- 
dent has  become  accustomed. 

The  construction  for  special  furniture  for 
the  laboratories  awaits  the  definition  of  the 
forms  most  suitable  for  the  character  of  the 
work  which  may  be  undertaken  here. 

A  most  interesting  comparison  with  the 
battery  of  modem  high  power  optical  ap- 
paratus on  hand,  is  afforded  by  a  collection 
of  old  microscopes  given  by  Mr.  Ohas.  F. 
Cox  of  the  Board  of  Managers,  which  forms 
a  special  laboratory  exhibit.  This  collec- 
tion illustrates  the  development  of  the  mi- 
croscope during  the  last  century  and  a  half. 

The  physiological  dark  room  opens  from 
the  morphological  laboratory,  and  is  four- 
teen feet  square  with  double  doors  and  in- 
dependent ventilation,  connecting  directly 
with  the  outside  air.  It  is  heated  indi- 
rectly by  the  walls  of  the  contiguous  rooms, 
and  its  position  in  the  middle  of  the  wing 
of  the  building  together  with  its  content  of 
over  thirty-five  hundred  cubic  feet  of  air 
secure  for  it  a  very  equable  temperature. 
This  room  has  been  in  constant  use  for  six 
months  including  the  period  of  tests  of  the 
heating  system  of  the  building  and  the 
total  range  of  temperature  has  not  ex- 
ceeded four  degrees  centigrade,  and  at  no 
time  has  a  variation  of  two  degrees  been 
noted  in  a  single  week.  The  humidity 
varies  from  sixty  to  eighty  per  cent,  in  the 
work  now  in  progress,  and  it  has  been  found 
to  offer  much  more  suitable  conditions  for 
experimental  work  than  any  room  used  for 
a  similar  purpose  which  has  come  under  the 
notice  of  the  writer. 

A  corridor  leads  from  the  morphological 
laboratory  to  the  class-room  between  the 


dark  room  and  the  office  of  the  director  of 
the  laboratories  (Professor's  room,  Fig.  4). 
The  class-room  is  thirty-five  by  twenty 
feet,  and  one  end  is  furnished  with  such 
accessories  as  to  make  it  suitable  for  the 
weekly  convention  of  workers  from  the  lab- 
oratories. The  other  end  serves  for  the 
private  laboratory  of  the  director  of  the 
laboratories  and  contains  the  departmental 
library. 

The  physiological  laboratory  is  a  sky- 
lighted room,  thirty-five  by  thirty-two  feet, 
occupying  the  comer  of  the  building.  It 
has  a  stone  floor  set  in  water-tight  cement, 
a  tank  for  aquatics,  and  tables  for  cultures. 
An  ample  heating  surface  is  provided,  and 
a  special  system  of  steam  pipes  around  un- 
der the  skylights  secures  ventilation,  and 
acts  as  a  preventive  of  dripping  moisture. 
Ventilation  of  the  ordinary  type  and  that 
of  the  greenhouse  are  provided,  while  a  set 
of  shades  may  be  used  to  cut  off  the  direct 
rays  of  the  sun.  By  such  means  a  range 
of  temperature  similar  to  that  of  an  inter- 
mediate greenhouse  is  secured.  To  this 
room  are  brought  specimens  from  the  plan- 
tations and  greenhouses  for  experimental 
and  observational  purposes,  and  these  are 
removed  as  soon  as  the  work  with  them  is 
finished. 

A  small  chemical  laboratory  opens  from 
the  physiological  laboratory,  and  leads  into 
the  large  chemical  laboratory  occupying 
the  corner  of  the  wing.  This  room  has 
not  yet  been  provided  with  the  special  fur- 
niture and  fittings  necessary  for  chemical 
work.  It  has  a  large  ventilating  hood 
leading  into  a  duct  into  which  all  the  ven- 
tilating flues  of  the  room  empty.  A  ven- 
tilating fan  driven  by  a  powerful  motor 
is  capable  of  renewing  the  entire  body  of 
air  in  the  room  in  a  few  minutes  and  thus 
preventing  the  escape  of  noxious  gases  into 
the  contiguous  laboratories. 

The  second  corner  of  the  wing  is  occu- 
pied by  the  photographic  laboratory  and 
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balance  room,  which  is  equipped  witii  an 
outfit  comprising  a  set  of  screens,  cameras^ 
and  a  selection  of  anastigmatic  and  planar 
lenses  which  provide  for  almost  every  con- 
tingency of  indoor  and  outdoor  work,  in- 
cluding photomicrography  and  projection. 
The  adjoining  dark  room  opens  directly 
into  the  hallway  and  contains  the  appa- 
ratus necessary  for  developing  the  printing. 

The  basement  floor  of  the  museum  con- 
tains two  rooms  devoted  to  laboratory  pur- 
poses. One  is  planned  for  the  storage  of 
chemicals  and  other  supplies,  for  glassblow- 
ing  and  general  preparation  work.  The 
second  is  a  constant  temperature  room, 
thirty-four  by  twenty  feet,  furnished  with 
double  walls,  doors  and  windows;  this  is 
designed  to  be  separated  into  several 
smaller  chambers  in  which  different  tem- 
peratures may  be  maintained.  A  series  of 
thermographic  tests  of  the  temperature  re- 
suiting  from  outside  and  inside  causes  are 
now  in  progress,  from  which  the  final  fit- 
tings necessary  for  absolute  control  of  the 
different  temperatures  may  be  determined. 

The  worker  who  comes  to  the  herbarium 
or  laboratories  is  supposed  to  have  already 
demonstrated  his  ability  to  carry  on  inde- 
pendent research  work,  and  after  he  has 
been  provided  with  the  necessities  for  the 
prosecution  of  the  work  he  has  only  so  much 
of  advice  and  consultation  with  the  mem- 
ber of  the  staff  under  whom  he  has  elected 
work  as  to  insure  its  successful  prosecution. 
No  facilities  are  given  for  elementary  in- 
struction. All  the  members  of  the  staff 
and  the  workers  in  the  laboratories  meet 
once  every  week  to  listen  to  the  presenta- 
tion of  results  accomplished  by  one  of  their 
number,  or  by  some  visiting  botanist.  The 
opportunity  for  the  discussion  of  newly 
found  results  has  been  found  most  stimu- 
lating to  the  persons  concerned,  and  inter- 
esting to  all  attending. 

The  library  consists  of  a  large  reading 
room  or  rotunda  under  the  dome,  of  a  stack 


or  book  room  to  the  rear  in  the  square  cen- 
tral wing  and  two  small  store  rooms  for 
pamphlets  and  duplicates. 

The  stack  room  is  admirably  lighted  by 
three  west,  four  north  and  three  east  win- 
dows, and  by  a  long  central  skylight  The 
reading  room  is  lighted  both  from  the  win- 
dows in  the  dome  and  from  the  stack  room, 
and  is  furnished  with  chairs  and  large  oak 
tables. 

The  book  stacks  are  forty  in  number, 
arranged  along  both  sides  of  the  book  room. 
They  are  constructed  by  steel  plate  of  one- 
tenth  inch  in  thickness,  are  double-fronted, 
made  in  sections  four  feet  long,  two  feet 
deep  and  six  and  a- half  feet  high,  with  solid 
ends  and  tops,  but  no  fronts  or  doors,  the 
lowest  shelf  being  about  three  inches  from 
the  floor.    They  are  painted  a  dark  oliv^ 
green  in  japanned  finish.    Each  stack  is 
provided  with  five  movable  shelves  with 
adjustable  space  or  holes  on  the  inside  of 
the  cases  about  one  inch  apart,  through 
which  small  bolts  are  thrust  to  catch  the 
shelves.    For  the  folios  there  are  four  large 
metallic  double-fronted    cases,   three  feet 
high  with  a  table  top  five  by  three  and  a 
half  feet,  in  the  center  of  the  stack  room. 
Each  case  has  two  sections  on  each  front, 
one  with  three  plain  shelves  and  the  other 
arranged  with  a  system  of  roller  shelves  for 
the  easier  handling  of  the  heavier  folios. 

In  accordance  with  the  agreement  with 
Columbia  University  all  the  botanical  books 
of  this  institution,  amounting  to  about 
5000,  are  deposited  here.  The  Garden  has 
acquired  about  2000  volumes  since  its  o^ 
ganization.  The  general  character  of  the 
library  may  be  known  when  it  is  stated 
that  an  invoice,  February  1, 1900,  showed 
127  volumes  of  general  dictionaries  and 
non-botanical  reference  works,  100  yoI- 
umes  on  general  science,  200  volumes  oa 
geology  and  paleontology,  1733  volamei 
of  periodicals  and  proceedings,  52  volumei 
of  collective  and  historical  works,  495  vol* 
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umes  on  morphology  and  pbysiology,  60 
YohimeB  on  ge(^aphic  distribntion,  2105 
volumes  of  floras  and  taxonomio  mono- 
graphs on  the  phanerogams,  900  volames  on 
cryptogams,  640  volames  on  agricnltare, 
325  volumes  on  giardening,  200  volumes  on 
forestry  and  200  volames  on  meteorology. 
The  total  number  of  volumes  on  the  shelves 
was  711 7.  Since  this  count  was  made  the 
additions  raise  the  total  to  about  8000. 
Some  care  has  been  taken  to  exclude  books 
and  proceedings  which  have  only  an  inci- 
dental interest  to  botany,  with  the  idea  that 
such  additions  decrease  the  actual  working 
efficiency  of  the  library  and  increase  the 
labor  necessary  for  its  administration.  The 
books  are  classified  according  to  the  Dewey 
system  of  indexing,  and  pamphlets  and  sep- 
arates are  not  indexed  or  included  in  the 
count  until  bound  up  in  volumes  by  subject. 

The  collective  efficiency  of  the  facilities 
described  above  is  such  that  the  institution 
bids  fair  to  meet  the  expectations  of  all 
its  different  classes  of  constituents.  The 
large  number  of  specialists  of  the  staff,  to- 
gether with  those  of  othei*  institutions  who 
offer  to  guide  research  here,  gives  the  stu- 
dent, who  may  come  here  to  carry  on  in- 
vestigations, the  widest  range  of  election  of 
work.  Among  those  offering  to  guide  re- 
search in  the  Garden  are :  Professor  L.  M. 
Underwood,  Dr.  C.  C.  Curtis,  Dr.  M.  A. 
Howe,  Dr.  K.  L.  Britton,  Dr.  D.  T.  Mac- 
Dougal,  Dr.  P.  A.  Eydberg,  Dr.  G.  V.  Nash, 
Dr.  J.  K.  Small,  Professor  F.  E.  Lloyd, 
Mrs.  E.  G.  Britton,  and  Professor  E.  S. 
Burgess. 

The  personal  interest  and  care  shown  by 
the  members  of  the  Board  of  Managers  in 
the  organization  of  the  Garden  has  resulted 
in  placing  it  on  its  present  broad  foundation, 
while  the  energetic  administration  of  the 
business  details  by  the  Director-in-chief 
has  brought  the  institution  through  the 
most  critical  part  of  its  constructive  period 
without  departure  from  the  originM  plans, 


without  financial  deficit,  and  with  no  undue 
loss  of  time. 

The  original  guarantee  fund  has  been  pre- 
served intact  and  increased  by  gifts  and  be- 
quests to  nearly  $300,000,  the  income  of 
which  is  available ;  a  second  source  of  in- 
come consists  of  the  fees  of  the  members,  and 
a  third  source  is  the  support  received  from 
the  Department  of  Public  Parks  of  the  City 

of  New  York. 

D.  T.  MacDouoal. 


SCIENTIFIC  BOOKS. 
The    Unknown,     By    Camille    Flammarion. 

Harper  &  Brothers.     1900.     Pp.  488. 

This  volume  consists  of  a  plea  for  the  exis- 
tence of  unknown  or  unrecognized  psychical 
forces  or  manifestations,  and  an  attempt  to 
popularize  this  branch  of  investigation,  by  an 
astronomer  who  is  known  for  similar  contribu- 
tions to  other  fields — some  of  them  of  a  pro- 
nounced imaginative  type.  When  one  applies 
to  the  work  the  critical  examination  which 
science  demands,  the  estimate  of  its  value  must 
be  distinctly  Unfavorable.  Its  defects  are  many 
and  serious ;  its  merits  do  not  go  beyond  those 
included  in  a  laborious  compilation  of  refrac- 
tory material  and  a  thorough  and  sincere  in- 
terest. Its  contents  include  two  introductory 
chapters  on  the  dangers  of  excessive  incredulity 
as  well  as  of  a  too  ready  credulity ;  a  large 
collection  of  cases  of  communications  made  by 
the  dying  and  regarded  as  evidence  of  telepathy; 
a  similar  collection  of  related  cases  of  thought 
transmission  and  clairvoyance  under  other  con- 
ditions ;  a  consideration  of  dreams  and  of  pre- 
monitions and  of  hallucinations,  mainly  again 
as  indicative  of  abnormal  psychic  operations ; 
and  some  scattered  and  weak  attempts  to  in- 
terpret these  phenomena  on  a  telepathic  and 
'psychic  force'  hypothesis.  The  dominant 
tone  of  the  book  is  one  not  uncommon  in 
French  writings  of  similar  purpose,  and  one 
particularly  unattractive  to  the  Anglo-Saxon 
intellect ;  there  is  much  protesting  of  the  ne- 
cessity of  careful  observation  and  of  not  accept- 
ing anything  except  on  a  sufficient  evidence, 
and  again  of  the  limitations  of  human  knowl- 
edge and  of  the  readiness-  with  which  even 
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learned  men  make  mistakes  and  form  preju- 
dices, and  of  the  ultimate  possibility  of  almost 
any  theory  and  belief;  there  is  much  use  of 
analogies  without  any  discernment  of  the  es- 
sential likeness  or  unlikeness  upon  which  the 
value  of  all  analogies  rests;  there  is  an  at- 
tempt to  write  the  matter  up  for  and  down  to 
the  public  which  when  put  into  matter-of-faot 
and  not  too  skillful  English  produces  an  un- 
fortunate impression  of  self-assurance  and  an 
assumption  on  the  part  of  the  writer  of  an  in- 
tense interest  in  his  opinions  on  the  part  of  the 
public. 

Viewed  as  a  contribution  to  a  domain  of 
knowledge  most  familiarly  known  as  '  Psychical 
Research,'  the  work's  Aindamental  faults  are  a 
lack  of  critical  judgment  in  the  estimation  of 
evidence,  and  of  an  appreciation  of  the  nature 
of  the  logical  conditions  which  the  study  of  these 
problems  presents.  In  this  respect  it  forms  a 
marked  contrast  with  the  best  of  the  English 
contributions  to  the  same  topics,  notwithstand- 
ing an  essential  agreement  of  results.  Although 
the  motto  of  one  of  the  chapters  is  '  Des  faits  1 
Pas  de  phrases,'  the  readiness  of  the  author  to 
accept  as  real  fact  the  elaborated  and  often 
biased  report  of  an  unskilled  witness,  and  to 
pay  himself  with  words  in  his  own  use  of  the 
evidence,  are  lamentably  conspicuous.  A  writer 
who  can  say  of  the  reports  of  4280  miscellaneous 
correspondents  who  reply  to  his  request  for 
cases  of  unusual  *  psychic  experiences ' ;  '^  What 
struck  me  in  all  these  narratives  was  the  loyalty, 
good  faith,  frankness,  and  delicacy  of  the  writ- 
ers, who  were  careful  to  tell  only  what  they 
knew  and  how  they  came  to  know  it,  without 
adding  to  or  subtracting  anything  from  the  sub- 
ject. Every  one  of  them  was  the  servant  of 
truth,"  gives  more  evidence  of  his  confidence 
in  human  nature  than  of  his  fitness  to  undertake 
such  an  investigation.  A  writer  who  can  cite 
the  persistence  of  sensations  referred  to  ampu- 
tated limbs,  and  the  familiar  principle  of  *  ec- 
centric projection  '  that  the  sources  of  our  sen- 
sations are  referred  outward  to  an  external 
object,  and  the  subjective  character  of  color 
sensations,  as  psychological  data  suggestive  of 
or  corroborative  of  telepathy ;  who  can  transfer 
the  physical  principle  of  sympathetic  vibration 
to  imaginary  brain  vibrations  and  state  that 


''  All  facts  relating  to  the  production  and  asso- 
ciation of  ideas  can  be  ^xplained  by  the  occur- 
rence of  vibrations  of  the  brain  and  of  the 
nervous  system  which  originates  in  the  brain ; 
this  was  demonstrated  by  David  Hartley  in  the 
last  century,"  gives  flirther  evidence  of  his  in- 
capacity for  the  task  which  he  has  elected  to 
perform. 

From  beginning  to  the  end  of  the  volume 
there  is  no  evidence  that  the  author  has  con- 
sidered or  is  familiar  with  the  explanations  of 
a  non-telepathic  nature  which  have  been  of- 
fered for  some  of  the  facts  with  which  he  deals. 
The  fact  that  hypnotized  subjects  are  quick  to 
seize  and  act  upon  the  unconscious  wishes  or 
suggestions  of  their  hypnotizers  is  put  down  as 
evidence  of  telepathy  without  mention  of  other 
far  more  simple  and  more  adequately  demon- 
strated explanations ;  and  the  considerable  evi- 
dence for  regarding  many  '  veridical '  presenti- 
ments and  premonitions  as  illusions  of  memory 
is  likewise  ignored.  Instead  of  a  careftilly 
developed  logical  argument,  strengthened  at 
every  step  by  an  examination  of  rival  hypothe- 
ses and  of  the  sources  of  error  inherent  in  the 
evidence ;  instead  of  the  critical  analysis  and 
differentiation  of  cases  and  a  discernment  of 
the  prominent  factors  of  community  and  diver- 
gence of  the  observations ;  we  have  only  reitera- 
tion with  increasing  emphasis  of  the  truth  of 
the  author's  favorite  hypothesis,  and  an  endless 
compilation  of  stories  that  may  be  interesting 
and  even  significant  but  hardly  justify  the  pur- 
pose to  which  they  are  applied.  ''Brains  are 
centres  of  radiation."  '*  But  the  actual  FACT 
of  the  action  of  the  soul  at  a  distance  is  now 
demonstrated."  ''  The  action  of  one  human  be-- 
ing  upon  another ,  from  a  diatanee,  ia  a  tdentific 
fact;  Uidoa  certain  <w  the  existence  of  Paris,  of 
Napoleon,  of  Oxygen,  or  of  Sirius,^^  "  There  are 
mental  transmissions,  communieatioTis  of  thoughts, 
and  psychic  currents  l>etween  human  souls." 
''  PSYCHIC  FORCE  EXISTS.  ITS  NATURE 
IS  YET  UNKNOWN."  "  We  may  see  wUhaut 
eyes  and  hear  without  ears,  ...  by  some  interior 
sense,  psychic  and  mental."  ''  The  soul  by  its 
interior  vision,  may  see  not  only  what  is  passing  at 
a  great  distance,  but  it  may  also  know  in  advance 
what  is  to  happen  in  the  future*  The  fiiture  exists 
potentially,  determined  by  causes  which  bring 


JUNX  16,  1900.]. 


SCIENCE. 


947 


to  pass  successive  events."  If  such  statements 
as  these  are  warranted  by  the  evidence  which 
is  offered,  then  the  logic  of  this  science  is  not 
that  of  the  other  sciences. 

The  popular  interest  in  the  topic  which  this 
volume  treats,  the  obvious  intention  to  gain 
the  ear  of  the  public  by  recounting  tales  of 
merely  personal  interest  and  passing  them  off 
as  scientific  data,  the  confident  expression  of 
the  author  in  the  certainty  of  his  conclusions, 
will  all  combine  to  circulate  the  notion  among 
the  public  at  large  that  the  conclusions  of  the 
volume  represent  the  final  verdict  of  science  on 
these  momentous  questions  ;  and  it  is  in  this  re- 
spect that  the  volume  is  likely  to  exert  a  seriously 
unfortunate  influence.  It  is  difficult  enough  at 
best  to  get  the  intelligent  layman  to  understand 
that  the  ability  to  interpret  soundly  and  ration- 
ally phenomena  of  this  field  demands,  like  all 
expert  opinion,  a  special  knowledge  and  a  fit- 
ness of  training  and  intellect.  It  is  quite  idle 
to  expect  the  layman  \p  distinguish  too  closely 
between  one  scientist  and  another,  or  between 
the  methods  which  they  use  and  the  dicta  which 
they  express.  Possibly  (and  it  were  better  if 
one  could  say  probably)  M.  Flammarion  has  so 
seriously  overstepped  the  limits  of  sound  judg- 
ment and  expression  in  this  matter,  that  his 
authority  will  be  called  into  question  by  the 
reader  who  reflects  as  he  reads.  There  is  no 
good  reason  why  an  astronomer  with  a  gift  for 
popularization  and  an  interest  in  the  phenomena 
of  the  '  Unknown '  should  not  prepare  as  good 
and  valuable  an  account  of  these  phenomena 
as  the  present  state  of  knowledge  permits.  There 
is  no  desire  on  the  part  of  psychologists  to  dis- 
countenance such  investigation,  whatever  its 
origin.  But  it  is  essential  that  the  investigator 
should  thoroughly  know  what  the  present  state 
of  knowledge  really  is,  and  above  all,  that  he 
should  possess  the  indispensable  logical  appre- 
ciation of  the  conditions  of  the  various  problems. 

This  logical  vigor  and  discernment,  this  essen- 
tial logical  insight  that  is  both  a  natural  endow- 
ment and  the  result  of  conscientious  training  is 
not  the  prerogative  of  any  one  science  nor  of 
scientists  at  large ;  and  he  who  has  it  has  the 
most  important  part  of  the  equipment  necessary 
to  the  participation  in  such  investigations.  It 
is  because  this  volume  is  conspicuously  lacking 


in  these  qualities,  and  because  it  as  a  conse- 
quence substitutes  for  them  uncritical  collections 
of  narratives  and  dogmatically  stated  conclu- 
sions, that  it  must  be  disavowed  by  those  who 
stand  for  the  thoroughly  scientific  investigation 
of  the  unexplored  regions  of  the  psychological 
universe.  It  is  very  certain  that  if  M.  Flam- 
marion and  his  colleagues  had  used  the  same 
methods  in  astronomy  as  he  applies  to  the  in- 
vestigations of  this  volume,  modem  astron- 
omy would  be  held  in  very  different  repute  from 
that  which  it  now  enjoys.  There  is  an  amateur 
and  an  expert  exploration  of  this  field,  just  as 
there  is  in  geographical  exploration,  and  it  will 
require  the  best  trained  and  most  scientific  ex- 
plorer to  reveal  the  true  nature  of  this  '  darkest 
Africa'  of  the  human  mind. 

Joseph  Jastbow. 

HUtoire  des  mathimatiques.   Par  Jaoqttes  Boteb. 

Geoboes    Cabb£   et    G.    Naud,    l^iteurs. 

Paris.     1900.     Pp.  260. 

The  growing  interest  in  the  history  of  science 
is  made  manifest  by  the  number  of  historical 
works  which  have  appeared  in  recent  years. 
Perhaps  in  no  science  is  this  movement  so 
marked  as  in  mathematics.  During  the  last 
twenty  years  there  have  appeared  not  only  the 
monumental  works  of  Moritz  Cantor  and  Maxi- 
milien  Marie,  but  also  a  large  number  of  brief 
histories.  The  volume  before  us  belongs  to  the 
latter  class. 

An  attractive  feature  of  this  book  are  the 
page-portraits  of  nineteen  mathematicians  and 
seven  facsimiles  of  parts  of  celebrated  manu- 
scripts and  of  old  drawings  of  mathematical 
instruments.  We  know  of  no  other  general 
history  of  mathematics  which  furnishes  the 
reader  such  a  treat.  So  high  is  our  apprecia- 
tion of  this  feature  that  we  are  ready  to  forgive 
the  author  when  we  discover  that,  out  of  a 
total  number  of  nineteen  mathematicians  whom 
he  has  honored  with  portraits,  eleven  are 
Frenchmen. 

M.  Boyer's  history  is  written  in  an  interest- 
ing style  and  will  doubtless  stimulate  more 
serious  study  of  mathematical  history  in  larger 
works.  But  in  two  respects  the  author  has 
hardly  achieved  what  might  have  been  ex- 
pected of  him. 
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In  ike  first  pkkoe,  ibe  Mlhor  has  in  several 
inatatioes  Mled  to  embody  thA  latest  fruits  of 
historical  research.  Thus,  in  connection  with 
the  graphioal  representation  of  imaginaries  ho 
fails  to  mMition  Wessel ;  in  speaking  of  non- 
Euclidean  geometry  he  refers  to  Saocheri,  bat 
not  to  Lambert  and  Taurinus ;  in  tracing  the  his- 
tory of  trigOifeometry  he  apparently  overlooked 
the  researches  of  Snter  and  Braunnrahl,  who 
show  that  the  Arabs  distinguished  themselves 
by  original  work  much  more  than  was  formerly 
supposed ;  he  makes  no  mention  of  the  Bakh- 
shali  manuscript,  which  throws  considerable 
light  on  early  Hindu  arithmetic.  As  a  rule,  the 
facts  presented  are  stated  accurately.  Among 
the  exceptions  are  the  following :  Athelard  of 
Bath  is  mentioned  as  the  first  translator  of 
Euclid  from  the  Arabic  into  Latin,  but  there  is 
ground  for  the  belief  that  earlier  translations 
existed.  Boyer  attributes  to  Benjamin  Peirce  a 
research  which  seems  to  be  due  entirely  to 
Charles  S.  Peirce;  he  misspells  the  name  of 
Crozet,  the  author  of  the  first  American  text  on 
descriptive  ge<Mnetty ;  he  gives  Antissa  instead 
of  Antinoeia  as  the  birthplace  of  Serenus. 

In  the  next  place,  the  b^ok  is  deficient  be- 
cause it  does  not  trace  the  evolution  of  theories. 
Something  on  the  growth  of  mathematical  ideas 
we  have  a  right  to  expect  even  in  a  short  his- 
tory. If  the  reader  consults  this  work  on  the 
introduction  of  the  notion  of  infinity  or  of  con- 
tinuity, on  the  evolution  of  the  theory  of  limits, 
on  the  number  concept,  or  on  the  foundations 
of  algebra,  he  will  receive  little  satisfaction. 
But  these  topics  are  all  of  vital  importance  in 
elementary  as  well  as  in  advanced  mathematics. 

Florian  Oajori. 

Colorado  Collsok,  Colorado  Springs. 

Elementary  Chemistry,  Far  High  Schools  and 
Academies.  By  A.  L.  Arey,  C.E.,  Rochester 
(N.  Y.)  High  School.  New  York,  The  Mac- 
millan  Co.     1899. 

The  author  has  adopted  the  theoretically 
ideal  plan  of  forcing  the  student  to  note  the 
various  features  of  chemical  reactions  without 
any  suggestion  as  to  the  phenomena  which  one 
is  expected  to  observe.  Very  few  students 
have  cultivated  and  trained  their  power  of  ob- 
servation, and  one  of  the  most  advantageous 


purposes  of  the  study  of  a  sdenee  is  to  develop 
this  side  of  their  natttre.  This  can  only  be 
d<Mie  by  teaching  him  what  he  sees  and  how  he 
should  see  it  and  thus  gradually  training  his 
powers  of  observation  until  he  is  able  to  ob- 
serve new  phenomena  for  himself  and  becomes 
independent  of  the  observations  of  others. 
Several  dangerous  experiments  are  placed  in 
the  early  part  of  the  book  with  no  notice  of  the 
precautions  to  be  taken,  and  if  this  book  was 
put  into  the  hands  of  an  inexperienced  woi^er 
there  would  probably  be  disastrous  results. 

J.  E.  O. 

Laboratory  Exercises  with  Outlines  for  the  Study  of 
Chemistry,  to  accompany  any  Elementary  Text, 
By  H.  H.  Nicholson,  Professor  of  Chemistry 
in  the  University  of  Nebraska,  and  S.  Avert, 
Professor  of  Chemistry  in  the  University  of 
Idaho.    New  York,  Henry  Holt  &  Co.    1899. 
This  book  is  intended  as  a  laboratory  guide 
to  be  used  in  connection  with  a  text-book.     It 
is  well  arranged  and  the  descriptions  are  clear 
and  logical,  and  with  conscientious  use  of  a 
reference  book  should  produce  the  desired  re- 
sults.    In  cases  where  dangerous  materials  are 
to  be  handled  too  much  caution  cannot  be  given. 
In  exercise  3  the  student  is  directed  to  rub  in  a 
mortar  a  piece  of  sulphur  and  a  crystal  of  potas- 
sium chlorate  the  size  of  a  grain  of  wheat.  One 
who  had  never  had  experience  with  students 
just  beginning  the  study  of  chemistry  would  be 
surprised  at  the  difierences  of  opinion  as  to  the 

size  of  a  grain  of  wheat. 

J.  E.  G. 

School    Chemistry.      By  Chas.    Baskbrvillb, 

Ph.D.     The  University  of  North  Carolina. 

Richmond,   Ya.,  B.  F.  Johnson  Publishing 

Co.     1899. 

The  author  wrote  this  book  for  use  in  summer 
schools  for  teachers.  In  attempting  to  cover  the 
whole  field  in  a  short  course  he  has  prepared  a 
work  which  will  not  give  a  student  the  necessary 
foundation  either  for  teaching  the  elements  of 
the  subject  or  continuing  its  study  with  advan- 
tage. A  few  subjects  thoroughly  understood 
would  probably  be  of  more  value  than  a  little 
knowledge  of  many,  so  far  as  its  use  by  the  class 
of  students  for  whom  it  is  intended  is  conoerned. 
The  author  has  no  doubt  supplemented  it  by 
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valuable  class  and  laboratory  instruction  as  he 
reports  its  use  for  five  years  with  success. 

J.  E.  G. 

The  Living  Organism,    An  Introduction  to  the 

Problems  of   Biology.     By  Alfbed  Eabl. 

London,  Macmillan  &  Co.     1898.     Pp.  xiii 

+  271. 

This  book  gives  the  too  wordy  reflections 
upon  biological  phenomena  of  an  author  who 
seems  to  have  a  fair  general  acquaintance  with 
biological  principles,  but  no  very  extensive 
knowledge  of  biological  facts.  The  consequence 
is  a  book  which  is  philosophical  in  form,  dis- 
cusses biological  phenomena  in  an  extremely 
general  and  abstract  way,  contains  few  errors, 
but,  on  the  other  hand,  has  little  of  suggestive- 
ness  for  the  advanced  biologist.  The  style  is 
flowing,  but  often  obscure  ;  and  after  reading  a 
few  pages  one  wearies  of  the  pedantry  which 
clothes  well-known  and  simple  ideas  in  a  heavy 
blanket  of  abstract  verbiage.  Thus,  the  fact 
that  organisms  assimilate  is  put  (in  Italics)  thus : 
''Both  animals  and  plants  depend  for  their 
continued  existence  upon  certain  material  which 
is  absorbed  and  changed  in  properties  by  con- 
tact with  the  living  body."  This  is  typical  (p. 
227):  ''The  remarkable  constancy  of  the  liv- 
ing form,  one  of  its  distinctive  signs,  even  when 
united  in  thought  with  the  ceaseless  occurrences 
tending  to  disturb  that  form,  gives  no  positive 
indication  of  other  than  physical  agents.  In- 
deed, it  is  only  by  a  just  apprehension  of  every- 
thing that  concerns  or  afiects  the  organism,  in 
other  words,  by  a  due  regard  to  external 
changes  as  well  to  the  more  prominent  itctivity 
of  the  organism,  that  it  is  possible  to  gain  co- 
herent knowledge  of  the  fact  known  as  life." 
We  must  conclude  that  the  book  contains  little 
of  importance  for  the  working  biologist. 

C.  B.  Davenpokt. 

suteb's  hand-book  of  optics  fob  students 
of  ophthalmolooy. 

This  little  book,  as  its  title  implies,  contains 
such  small  portions  of  geometrical  optics  as 
may  be  useful  directly  to  a  certain  limited  class 
of  students.  Like  all  fragmentary  text-books, 
it  suff'ers  under  the  difficulties  of  such  special 
treatment.  Many  important  i>ortions  of  the 
subject  are  omitted  or  barely  mentioned,  and 


only  those  are  developed  in  detail  which  apper- 
tain directly  to  the  object  in  view.  Thus  the 
introductory  and  general  portions,  including 
the  general  treatment  of  refraction,  are  con- 
densed almost  to  obscurity,  and,  considered  as 
demonstration,  are  incomplete.  Refraction 
through  spherical  surfaces  is  much  more  satis- 
factorily handled,  and  is  succeeded  by  an  ex- 
cellent chapter  on  lenses,  following  in  general 
the  methods  of  Gbtuss.  In  both  these  chapters 
the  use  of  algebraic  signs  is  somewhat  arbitrary 
and  inconsistent.  The  principles  thus  ex- 
pounded are  then  applied  to  the  eye  as  an  op- 
tical instrument,  both  in  its  normal  condition, 
and  in  connection  with  the  spectacle  lenses 
used  to  correct  its  errors  of  refhustion.  These 
chapters  form,  as  was  to  be  expected,  the  most 
important  part  of  the  book.  They  are  clear 
and  instructive,  and  well  illustrated  by  numer- 
ical examples.  They  are  followed  by  discus- 
sion of  cylindrical  lenses,  and  prismatic  glasses. 
The  final  chapters  on  the  ophthalmoscope  are 
too  brief  to  be  of  great  practical  benefit. 

The  whole  presentation  of  the  subject  is  ade- 
quate to  its  immediate  purpose,  though  the 
rare  student  of  ophthalmology  who  has  enough 
interest  in  the  optical  side  of  his  work  really  to 
profit  by  this  book  would  find  it  much  more  to 
his  advantage  to  read  instead  a  larger  and 
more  complete  treatise. 

Fbank  p.  Whitman. 

books  beceived. 

Memoirs  Preaenied  to  the  Cambridge  Philosopkicdl  80' 
eiety  on  the  Oceaeion  of  the  Jubilee  of  Sir  Gbobge 
Gabbisl  Stokes,  Bart,  Hon,  LL.D.,  Hens.  ScD. 
Lnoasian  Professor.  Cambridge,  at  the  University 
Press  ;  New  York,  The  Maomillan  Company.  1900. 
Pp.  zzviii  4-  447  and  twenty-five  plates.    $6.50. 

Papers  on  Mechanical  and  Physical  Subjects,  Osbobn 
Reynolds,  F.B.S.  Cambridge,  The  UniveTsity 
Press  ;  New  York,  The  Macmillan  Company.  1900. 
Vol.  I,  pp.  XV  +  416.    15.00. 

An  Introduction  to  the  Study  of  the  Comparative  Anat- 
omy of  Animals,  Gilbbbt  C.  Botjbnb.  London, 
George  Bell  &  Sons  ;  New  York,  The  Macmillan 
Company.    1900.    Vol.  I,  pp.  xvi  +  269.    $1.10. 

Zoological  ResuUSf  based  on  material  from  New 
Britain,  New  Gninea,  Loyalty  and  elsewhere,  ool- 
leoted  daring  the  years  1895,  1806  and  1897. 
Abthub  Willey.    Cambridge  University  Press  ; 
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New  Torfc,  The  MaomillAn  Ck>mpan7.    1900.  Pftrt 
IV,  pp.  yiii  +  354-630,  plates  xzziv-liil.    21b. 

Biohffieai  Leduret  from  the  Marine  Biologieal  Ldbo^ 
raiofy  ai  Woods  Hott^  1899.  Boston,  Ginn  &  Com- 
pany.   1900.    Pp.  282. 


SCIENTIFIC  JOURNALS  AND  ARTICLES, 

The  American  Naturaliet  for  May,  opens  with 
a  detailed  account  of  '  Marine  Biology  at  Beau- 
fort,' by  H.  V.  Wilson,  calling  attention  to  the 
advantages  of  this  locality  as  a  field  of  research. 
J.  G.  Needham  describes  '  The  Fruiting  of  the 
Blue  Flag  (Iris  verncohr  L.)'  noting  the  ef- 
fect of  civilization  in  altering  its  environment. 
Chas.  W.  EEargitt  presents  '  A  Contribution  to 
the  Natural  History  and  Development  of  Pen-- 
nana  tiareUa  McCr.'  and  B.  W.  Shufeldt  re- 
views '  The  Ornithological  Besults  of  the  Polar 
Expedition  under  Dr.  Nansen.'  The  ninth 
part  of  '  Synopses  of  North- American  Inverte- 
brates '  is  by  Nathan  Banks,  and  is  devoted  to 
'The  Scorpions,  Solpugids  and  Pedipalpi.' 
There  are  numerous  reviews  of  recent  litera- 
ture.   . 

Bird  Lore  for  June  has  for  its  leading  article, 
a  comparison  of  '  Song  Birds  in  Europe  and 
America'  by  Robert  Rtdgway,  which  is  very 
favorable  to  our  native  birds.  William  L. 
Baily  describes  <  The  Kingfisher's  Home-Life,' 
with  illustrations  of  the  young  at  different  ages, 
and  Laura  G.  Page  has  an  article  on  '  Swallows 
and  Feathers.'  Florence  Merriam  Bailey  tells 
'  How  to  Conduct  Field  Classes,'  and  there  is  a 
notice  of  the  course  of  '  Bird  Study  at  Wood's 
HoU  Marine  Biological  Laboratory. '  There  are 
some  interesting  notes,  and  in  the  Audubon 
Department  an  important  agreement  of  the 
members  of  the  Millinery  Merchants  Protective 
Association*  regarding  the  importation,  manu- 
facture and  sale  of  North  American  birds,  by 
which  the  Association  agrees  not  to  use  any 
more  North  American  birds  after  the  stock  on 
hand  is  exhausted,  in  return  for  which  the  Au- 
dubon Society  and  Ornithologists  Union  are  to 
do  everything  in  their  power  to  prevent  the 
passage  of  laws  interfering  with  the  manu&c- 
ture  and  sale  of  ornaments  made  from  the 
plumage  of  barnyard  fowl,  edible  birds,  game 
in  season  and  foreign  birds. 


SOCIETIES  AND  ACADEMIES. 
THE  ACADEMY  OF  SCIENCE  OF  ST.  LOTTIS. 

At  the  meeting  of  the  Academy  of  Science  of 
St.  Louis  on  the  evening  of  May  23,  1900,  the 
following  subjects  were  presented  : 

A  paper  by  Dr.  Adolf  Alt,  entitled  ^  Original 
contributions  concerning  the  glandular  struc- 
tures appertaining  to  the  human  eye  and  its 
appendages,'  was  presented  by  title. 

Dr.  M.  A.  Goldstein  read  a  paper  on   *  The 
physiology  of  voice  production,'  in  which  he 
discussed  three  essential  flELctors  in  the  produc- 
tion of  voice:   the  motor  force,  the  organ  of 
sound,  and  the  resonators.     The  essential  fea- 
tures presented  may  be  summarized  as  follows : 
(1)  All  elements  carefully  considered,  the  best 
form  of  breathing  applicable  to  voice  produc- 
tion and  singing  is  the  rational  combination,  of 
the  costal  with  the  diaphragmatic  type.     Re- 
serve force  in  breathing  is  best  attained  by  deep 
inspiration,  fixation  of  the  distended  diaphragm 
and  thorax,  and  control  of  these  muscles  while 
tone  is  produced.     (2)  To  fiBidlitate  vocaliza- 
tion, the  larynx  should  never  be  tightly  oon« 
tracted  by  the  muscles  of  the  throat,  especially 
in  the  production  of  the  registers.     (3)  On  the 
resonating  cavities,  their  proper  conformation 
and  position  in  relation  to  the  vibrating  cords 
and  larynx,  depend  the  quality  and  timbre  of 
the  voice,  so  that  the  careftil  and  proper  plac- 
ing of  tones  is  perhaps  the  most  essential  £BU^tor 
in  voice  production. 

Professor  F.  E.  Nipher  read  a  short  commu- 
nication on  the  zero  photographic  plate,  to  which 
reference  was  made  at  the  meeting  of  May  7th, 
and  in  his  paper  published  as  Vol.  X.,  No.  6, 
of  the  Academy's  Transactions. 

The  aero  plate  is  one  upon  which  a  photo- 
graphic image  has  been  made,  but  which  wHl 
develop  no  image  in  a  bath  placed  in  light  of 
given  candle  power,  at  a  distance  of  one  meter 
from  the  source.  For  example,  if  the  develop- 
ing bath  is  twenty  centimeters  from  a  sixteen 
candle  lamp,  a  Cramer  isochromatic  plate,  8u<di 
as  is  called  'instantaneous,'  held  for  ninety 
seconds  at  a  distance  of  one  meter  from  the 
lamp,  will  be  a  zero  plate.  With  an  opaque 
stencil  over  the  plate  when  placed  in  a  printing 
frame,  during  the  exposure,  there  will  develi^ 
a  positive  of  holes  through  the  stencil,  if  the 
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exposure  is  longer,  and  a  negative  if  the  expo- 
sure is  shorter.  The  bath  used  in  the  above 
illustration  must  be  weak  and  cool. 

If  a  fresh  plate  is  exposed  in  our  camera  with 
full  opening  to  a  brilliantly  lighted  street  scene 
for  one  minute,  it  will  develop  as  a  ppsitive  in 
that  same  bath.  This  time  can  be  somewhat 
reduced,  but  the  least  time  needed  has  not  yet 
been  determined.  It  is  evident  that  part  of 
this  minute  is  used  in  producing  a  zero  plate. 
It  is  furthermore  clear  that  different  parts  of 
the  plat«  will  arrive  at  the  zero  condition  at 
different  times.  The  exposure  may  be  arrested 
at  a  time  when  the  strongly  lighted  white  back- 
ground of  a  sign-board  will  develop  white  as  a 
positive,  and  when  the  black  letters  will  also 
show  white  as  a  negative. 

It  has  been  found  that  when  a  plate  is  uni- 
formly exposed  over  its  whole  surface  to  the 
extent  that  nothing  would  have  developed  had 
it  been  covered  by  a  stencil,  this  plate  may 
then  be  placed  in  a  camera  and  exposed  in  the 
ordinary  way,  and  a  perfect  positive  will  de- 
velop in  the  bath  to  which  it  has  been  adapted. 
This  preliminary  spoiling  of  the  plate  for  de- 
veloping a  negative  is  a  very  advantageous 
preparation  for  taking  a  positive.  It  shortens 
the  time  of  exposure,  and  ensures  that  a  posi- 
tive shall  be  obtained  over  all  parts  of  the  plate. 
It  is  not  yet  known  how  short  the  camera  ex- 
posures may  be  made,  but  the  present  indica- 
tions are  that  they  will  be  as  short  as  those  now 
made  in  the  taking  of  negative  pictures. 

It  is  currently  believed  by  photographers  that 
in  a  positive  plate  the  object  has  '  printed  its 
picture '  upon  the  plate.  This  is  an  entire  mis- 
conception of  the  process.  It  is  true  that  in 
an  exx>08ure  of  long  duration  an  image  shows 
on  the  plate  before  it  is  placed  in  the  bath« 
But  this  image  is  blackest  where  the  light  has 
acted  most.  It  is  a  negative.  This  picture 
disappears  in  the  developing  bath  when  il- 
luminated. The  plate  becomes  perfectly 
clear.  The  i>06itive  picture  then  develops, 
exactly  as  a  negative  would  under  ordinary 
conditions. 

Mr.  J.  B.  S.  Norton  presented  some  notes  on 
the  flora  of  the  southwestern  United  States. 
Maps  were  shown  indicating  the  parts  of  this 
region  and  others  not  well  represented  in  her- 


baria, as  compared  with  other  sections  of  the 
country.  Among  other  interesting  features  of 
the  Southwest  was  mentioned  the  production 
of  many  different  forms  or  closely  related  spe- 
cies in  the  isolated  mountains  surrounded  by 
deserts.  This  was  compared  with  insular  con- 
ditions and  illustrated  by  the  mountain  forms 
of  Euphorbia.  Specimens  of  some  new  species 
fh>m  southwest  Missouri  were  also  shown. 

Two  persons  were  elected  active  members  of 
the  Academy. 

WlLUAH  TSBLBASE, 

Recording  Secretary, 

KBW  TOBK  ACADBMT  OF  8CISNCB8. 
BBCnON  OF  BIOLOGY. 

At  the  regular  meeting  of  May  14,  1900, 
Professor  F.  S.  Lee,  presiding,  the  following 
papers  were  presented : 

'Some  Chemical  Notes  on  the  Composition 
of  the  Coooannt,'  by  J.  £.  Kirkwood  and  Wm. 
J.  Gies. 

The  authors  have  carried  on  qualitative  work 
on  the  ungerminated  nut,  preparatory  to  a  study 
of  the  digestive  processes  during  germination. 
The  chief  constituents  are  cellulose  and  fat. 
Some  soluble  carbohydrate  is  present,  beside 
globulin  and  proteose,  but  no  albumen  or  pep- 
ton.  Only  amylolytio  ferments  have  so  fkr 
been  found.  The  milk  of  the  nut  is  normally 
acid,  probably  due  to  acid  phosphate.  It  con- 
tains an  earthy  phosphate,  reduces  Fehling*s 
solution,  sours  on  standing,  and  acquires  much 
the  odor  and  physical  appearance  of  soured 
cow's  milk.  It  shows  only  small  quantities  of 
proteid  and  fat. 

The  meat  of  the  average  nut  contains  firom 
two  to  three  grains  of  globulin,  which  may  be 
obtained  in  crystalline  form.  The  authors  have 
made  three  preparations  by  the  usual  methods. 
The  nitrogen  averages  for  these  were  17.91^, 
17.81  ^ ,  17. 68  ^ .  The  ash  for  the  same,  0. 18  5& , 
0.41  ^ ,  1.05  ^ .  From  the  meat  of  twelve  nuts 
it  was  possible  to  separate  a  little  more  than 
three  grains  of  proteose  by  the  usual  method. 
The  average  of  three  closely  agreeing  determi- 
nations of  nitrogen  was  18.67^;  of  the  ash  it 
was  1.71  ^ .  The  quantitative  relationships  of 
these  and  other  constituents  will  be  subjects 
of  combined  investigation. 
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Dr.  Curtis  drew  attention  to  the  irritation  of 
the  muooufl  membrane  of  the  bladder  and 
urethra  caused  by  drinking  too  fireely  of  cocoa- 
nut  milk.  Dr.  Gies,  in  answer  to  a  question, 
stated  that  the  food  content  of  the  cocoanut  is 
small. 

*'  The  significance  of  Carbohydrates  in  Mus- 
cle,' by  Frederic  S.  Lee  and  C.  C.  Harrold. 

This  work  is  a  continuation  of  the  senior 
author's  study  of  the  nature  and  causes  of  mus- 
cle fatigue.  Of  the  two  supposed  causes  of 
fatigue,  loss  of  substance  necessary  to  contrac- 
tion and  poisoning  by  so-called  fatigue  products, 
the  present  work  deals  with  the  former.  It  is 
well  known  that  the  drug  phlorhizin  causes  the 
removal  of  the  carbohydrates  from  an  organism 
to  which  it  is  administered.  The  authors  find 
that  it' induces  decided  evidences  of  fatigue  in 
the  muscles  of  fasting  cats.  A  well  phlorhizin- 
ized  muscle  is  comparable  to  a  normal  muscle 
in  the  late  stages  of  fatigue.  This  efifect  seems 
to  be  due,  not  to  a  specific  action  of  the  drug 
on  the  protoplasm  of  the  muscle  cells,  but  to 
the  loss  of  carbohydrate  from  the  muscle. 
This  conclusion  is  rendered  probable  by  the 
fact  that  when  an  animal  has  been  put  well 
under  the  influence  of  phlorhizin,  the  admin- 
istration of  sugar  (dextrose)  counteracts  the 
efi*ect  of  the  drug,  removes  the  evidences  of 
fatigue  and  restores  the  muscle.  It  seems 
probable  that  the  loss  of  carbohydrate  is  an 
important  factor  in  the  early  stages  of  muscle 
fiEitigue. 

Incidently  some  observations  on  rigor  mortis 
have  been  made.  A  muscle  well  under  the  in- 
fluence of  phlorhizin  may  begin  to  go  into 
rigor  five  minutes  after  death  and  rigor  is  com- 
plete very  early.  This  confirms  the  conclusions 
of  others  that  there  is  a  close  connection  be- 
tween rigor  and  carbohydrate.  A  muscle  irri- 
gated with  dextrose  is  capable  of  giving  Ailly  as 
many  contractions  as,  or  even  more  than,  a 
normal  muscle  without  dextrose. 

The  election  of  sectional  officers  resulted  in 
the  appointment  of  Professor  C.  L.  Bristol,  of 
the  New  York  University,  as  Chairman,  and 
Professor  F.  E.  Lloyd,  of  Teachers  College,  as 
Secretary  for  the  ensuing  year. 

F.  E.  Lloyd, 

Secretary. 


TOBBEY  BOTAiaCAL  CLUB. 

At  the  meeting  of  Wednesday,  April  25, 
1900,  the  paper  of  the  evening  was  by  Mr. 
David  Griffiths,  'Some  Saprophytic  Fungi. '  Mr. 
Griffiths  described  the  mechanical  devices  em- 
ployed by  the  genera  of  the  Pyrenomycetes  for 
the  distribution  of  their  spores.  The  genera 
described  with  reference  to  this  point  were 
Podospara,  Sordaria,  Deletsekia,  and  Sporomia. 

In  P&do8pora  the  ascus  elongates  to  the  apex 
of  the  perithecium,  where  it  is  ruptured  and 
the  spores  are  scattered. 

The  genus  Sardaria  distributes  its  spores  in 
the  same  manner  but  with  a  definite  point  at 
which  the  ascus  ruptures. 

The  methods  of  ejection  in  the  case  of  the 
other  two  genera,  are  very  similar,  except  in 
the  details  of  the  rupture  of  the  internal  mem- 
brane of  the  ascus ;  here  the  membrane  elon- 
gates instead  of  the  ascus  itself. 

The  meeting  of  Tuesday,  May  6,  1900,  was 
held  in  the  lecture  hall  of  the  Museum  building 
at  the  New  York  Botanical  Garden,  with  a  lec- 
ture by  Dr.  M.  A.  Howe,  on  'The  Hepaticse.' 
The  term  Hepaticse  was  used  in  a  restricted 
sense,  excluding  the  Anthocerotes. 

After  a  few  introductory  remarks  in  regard  to 
the  position  occupied  by  the  SqMtiae  in  the 
vegetable  kingdom,  the  speaker  reviewed  the 
life-history  of  a  few  of  the  typical  forms,  the 
principal  details  of  structure  being  exhibited  by 
aid  of  lantern  slides.  The  slides  also  showed 
the  habit  characters  of  various  local  species  and 
of  some  from  the  Pacific  coast. 

Though  the  HepcUtea  are  on  the  whole  incon- 
spicuous, and  attract  little  attention  except  from 
the  botanical  specialist,  they  are  nevertheless 
extremely  diversified  in  structure  and  often  very 
beautiful  in  form.  Their  chief  interest,  how- 
ever, to  the  naturalist  lies  in  the  fact  that  many 
of  them  throw  light  upon  questions  concerning 
the  evolution  of  the  plant  world.  The  first 
plants,  without  doubt  were  purely  aquatic  in 
habit  of  life.  The  Hepaticm^  though  favoring 
moist  situations  as  a  class,  range  from  species 
which  are  wholly  aquatic  to  those  which  have 
become  adapted  to  quite  arid  conditions. 

As  a  group  they  may  be  considered  to  be  the 
lowest  of  the  chlorophyll-bearing  land  plants. 

J.  E.  Small, 
Se&y  Fro.  Tern. 
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DISCUSSION  AND  CORRESPONDENCE. 

THE  STUDY  OF  QBEEK  AND  LATIN  V8.   MODERN 

LANGUAGES. 

In  his  discussion  in  Science  of  May  25th,  of 
the  question :  '  Should  Greek  and  Latin  be 
required  for  the  degree  of  Bachelor  of  Arts,' 
Professor  Stevenson  seems  to  me  to  slight  some 
points  that  hear  essentially  upon  the  merits  of 
the  question,  at  least  so  long  as  the  methods 
and  subjects  utilized  in  teaching  the  modern 
languages  are  not  materially  changed.  As 
matters  now  stand,  I  think  it  may  fairly  be 
claimed  that,  ob  a  matter  of  fact,  the  bulk  of 
graduates  omitting  Latin  and  Greek  from  their 
curriculum,  are  usually  found  sensibly  deficient 
in  broadness  of  general  culture,  when  placed 
alongside  of  graduates  from  a '  classical '  course. 
As  one  who  has  had  special  occasion  to  make 
the  comparison,  I  should  rarely  choose,  outside 
of  scientific  discussion,  the  social  companion- 
ship of  those  educated  only  in  the  lines  of  sci- 
ences and  modern  languages,  as  now  commonly 
carried  out. 

That  as  broad  an  education  can  be  given 
through  the  modern  languages  as  through  the 
ancient  ones,  I  fully  agree,  even  though  I  can- 
not but  think  that  the  more  complete  grammar 
of  the  latter  imparts  a  kind  of  mental  training 
not  easily  duplicated  by  the  study  of  German 
and  French ;  while  the  deficiencies  of  the  Eng- 
lish language  in  grammatical  forms,  however, 
conducive  to  its  adaptation  as  a  world-language, 
leaves  one  who  knows  it  alone,  peculiarly  ig- 
norant of  language-structure  in  general,  and 
hardly  capable  of  a  critical  understanding  of 
even  English  literature. 

But  even  admitting  that  translations  of  the 
ancient  classics  into  the  chief  literary  modem 
languages  afibrd  satisfactory  access  to  the  writ- 
ings of  the  ancient  authors  through  which  the 
civilizations  that  have  so  largely  shaped  our 
own  have  been  transmitted  to  us,  the  fact  is 
that  these  translations  are  practically  never 
used  in  the  'new'  education.  Wilhelm  Tell 
and  Maria  Stuart,  with  a  few  of  the  easier  prose 
writings  of  Goethe,  Lessing  and  others,  form 
the  standard  works  the  student  sees  after  he 
'absolves'  the  German  readers;  in  French, 
Telemaque  constitutes,  as  a  rule,  the  sole  book 
read  that  has  any  reference  to  classic  antiquity. 


It  is  true  that  the  student  can  subsequently 
read  the  translations  of  the  classics ;  but  not 
one  in  a  hundred  does  so.  The  result  is  that 
not  only  bachelors  of  arts,  but  even  masters  of 
the  same,  and,  sad  to  say,  even  some  modem 
doctors  of  philosophy,  are  found  to  be  blissfliUy 
ignorant  of  the  fact  that  the  Greeks  and  Bo- 
mans  ever  did  anything  which  an  enlightened 
modern  scientist  is  bound  to  respect.  With 
the  bare  smattering  of  history  brought  from 
the  high  school,  dimmed  by  a  crowded  four- 
years  curriculum,  the  bachelor  too  commonly 
emerges  with  the  impression,  if  not  conviction, 
that  modern  time  and  its  brilliant  scientific  and 
industrial  achievements,  is  really  all  that  is 
worth  considering.  Frequently  even  the  his- 
tory of  his  own  special  science  is  wholly  un- 
familiar to  him,  as  may  be  but  too  frequently 
observed  in  the  case  of  those  who  have  gradu- 
ated on  the  basis  of  '  organic '  chemistry,  and 
pride  themselves  upon  their  ability  to  produce 
new  compounds  by  the  score,  with  the  exact 
structure-formulsd  in  black-and-white,  but  who 
barely  remember,  in  a  general  way,  such  names 
as  Lavoisier,  Davy,  and  Berzelius,  much  less 
what  their  science  owes  to  these  men. 

Certainly  such  ignorance  of  the  history  of 
man,  political,  philosophical  and  scientific,  as 
we  already  so  commonly  find  in  the  modem 
college  graduate,  is  a  most  serious  evil ;  con- 
ducing as  it  does  to  a  one-sided  view  of  life, 
and  especially  to  that  overweening  self-esteem 
which  is  not  only  socially  ofibnsive,  but  vitiates 
effective  scientific  work,  by  the  failure  to  co-or- 
dinate it  with  that  of  those  who  have  preceded 
in  similar  lines  of  study.  To  avoid  this  nar- 
rowness, then,  it  would  be.  necessary  to  revise 
materially  the  kind  and  scope  of  reading  done 
by  bachelors  of  arts  in  the  modern  languages. 

Freedom  of  election  of  studies  is  a  very  se- 
ductive watchword ;  but  freedom  without  cor- 
responding intelligence  to  make  beneficial  use 
of  it  is  a  delusion  and  a  snare,  in  education  as 
well  as  politically — as  this  nation  has  abundant 
reason  to  know.  One  of  its  not  altogether 
happy  results  is  the  proverbial  American  youth, 
of  both  sexes,  whose  precocity  and  brightness 
is  but  too  generally  associated  with  a  lack  of 
reverence  ('veneration,'  pkrenologice)  between 
which,  and  the  extreme  repression  of  youthfbl 


964 


SCmNCR 


[N.  fiL  Voi^  XI.  No.  285. 


exuberance  in  the  earlier  stages  of  European 
education,  the  choice  is  frequently  painfbl.  It 
is  to  be  hoped  that  means  may  be  found  to 
establish  a  happy  mean  between  the  two  ;  but 
it  is  quite  certain  that  among  the  subjects  of 
education  conducive  to  that  end,  the  history 
of  the  intellectual  evolution  of  mankind  must 
find  a  more  conspicuous  place  than  is  assigned 
to  it  in  the  latest  scheme  of  higher  education. 
The  titles  bachelor  and  master  of  arts  should, 
in  my  view,  together  with  the  doctor  of  philos* 
ophy,  remain  the  badge  of  such  broader  edu- 
cation ;  and  those  who  are  content  with  narrow 
lines  should  also  be  content  to  receive  only  a 
corresponding  degree.  £.  W.  Hilgaed. 
Univxbsity  of  Caufoskia. 

PH08PH0BE8CSNCB  IN  DSEP-SBA  ANnCALS. 

It  is  stated,  among  others,  by  Beddard  in  his 
animal  coloration  that  the  brilliant  and  varied 
colorations  of  deep-sea  animals  are  totally  de- 
void of  meaning,  either  by  way  of  protection  or 
warning,  for  the  simple  reason  that  not  enough 
light  penetrates  to  the  depths  of  the  sea  to  per* 
mit  them  to  be  visible.  But  in  a  paper  on  the 
'  Utility  of  Phosphorescence  in  Deep-Sea  Ani- 
mals,' in  a  late  number  of  the  American  Natur- 
€Ui8t,  it  is  maintained  by  C.  C.  Nutting  that  the 
quantity  of  phosphorescent  light  emitted  by  the 
animals  of  the  deep  sea  is  very  considerable — 
so  great,  in  fact,  as  to  supply  over  definite  areas 
of  the  sea  bottom  a  sufficient  illumination  to 
render  visible  the.  colors  of  the  animals  them* 
selves.  This  lighting  up  of  the  depths  of  the  sea 
would  be  of  manifest  benefit  to  the  various  ani- 
mals which  combine  to  bring  it  about — ^it 
would  serve  much  the  same  purposes  as  protec- 
tive, aggressive,  alluring  and  directive  colora- 
tions. For  the  free-swimming  animals — ^fishes, 
crustace£B,  molluscs,  part  of  the  coelenterates, 
most  of  the  protozoa — the  utility  of  phosphor- 
escence is  the  more  readily  obvious  ;  but  since 
practically  all  deep-sea  forms  live  exclusively 
on  animal  food,  and  since  it  is  well  known 
that  light  exerts  a  strangely  attractive  power 
on  widely  different  forms  of  animal  life,  the 
fixed  species  would  also  enjoy  at  least  the  bene- 
fit of  attracting  their  prey.  A  very  large  num- 
ber of  crustaceans  are  phosphorescent,  often 
brilliantly  so ;  many  of  them  have  large  eyes 


and  are  particularly  active  in  movement  and 
voracious  in  appetite ;  they  feed  on  minute  or- 
ganisms for  the  most  part,  and  it  can  hardly  be 
doubted  that  they  often  use  their  phosphores- 
cent powers  for  the  purpose  of  illuminating 
their  surroundings  and  revealing  their  prey. 
Certain  oephalopods  secured  by  the  ChdUenger 
have  been  made  out  to  have  a  highly  special- 
ized apparatus  designed  to  reflect  light  from 
their  phosphorescent  bodies  downward  to  the 
bottom  over  which  it  passes  ;  in  this  case  there 
is  not  only  light  but  also  a  reflector,  an  efficient 
bull's  eye  lantern  for  use  in  hunting  through 
the  abyssal  darkness. 

Among  the  ctenophores  and  medussB  we  en- 
counter amazing  displays  of  the  'living  light'; 
as  these  animals  have  eye-spots,  and  seem  to  be 
able  to  distinguish  light,  their  phosphorescence 
may  serve  to  keep  them  together  in  groups  and 
thus  effect  the  same  end  as  directive  coloration 
among  vertebrates  and  insects.  It  is  important 
to  note  that  blind-  species  of  groups  normally 
possessed  of  eyes  are  seldom  if  ever  phospho- 
rescent. Nootilucca  and  other  allied  Protozoa 
are  often  found  at  considerable  depths,  and 
hence  come  under  the  head  of  deep-sea  forms, 
but  they  differ  from  the  organisms  already  men- 
tioned in  having  no  recognized  organs  of  sight, 
and  also  in  an  extreme  simplicity  of  organi- 
zation. They,  however,  occur  in  enormous 
swarms  and  hence  must  have  some  means  of 
keeping  together,  and  moreover,  they  have 
been  proved  to  be,  although  eyeless,  extremely 
sensitive  to  light.  In  fact,  it  is  practically 
certain  that  sensitiveness  to  light  is  a  funda- 
mental property  of  simple  protoplasm.  It  is 
easy  to  conceive,  therefore,  that  in  these  little 
creatures  their  phosphorescence  is  directive  in 
function  ;  the  same  thing  is  doubtless  the  case 
with  a  medusa  of  the  subtropical  Atlantic, 
which  thickly  covers  hundreds  of  square  miles 
of  surface,  and  which  glows  like  a  living  ooal 
at  night.  C.  L.  Fbanklin. 

Balximobe,  Md. 


CURRENT  NOTES  ON  METEOROLOGY, 
BALLOON  meteorology. 

The  rapid  development  of  what  may  well  be 
called  balloon  meteorology  has  resulted  in  the 
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publication  of  a  large  number  of  articles  on  this 
subject  within  the  last  four  or  five  years.  Indeed, 
the  number  of  publications  has  been  so  large 
that  it  has  been  difficult  even  for  the  student 
of  meteorology  to  keep  up  with  the  literature. 
We  now  have  an  octavo  pamphlet  of  161  pages, 
entitled  Beitrdge  zur  Erforschung  der  Atmosphdre 
mittele  detLufthallonM  (Berlin,  Mayer  und  Muller, 
1900.  Price,  4  Marks),  which  will  serve  well  as 
an  introduction  to  the  study  of  the  most  recent 
work  done  in  balloon  meteorology.  This  report 
is  edited  by  Dr.  Assmann,  and  has  chapters  by 
Berson,  Gross,  Kremser  and  Suring — all  of 
them  men  who  have  been  closely  associated 
with  scientific  ballooning  in  Europe.  Dr.  Ass- 
mann contributes  an  introduction  and  a  chapter 
on  the  equipment  needed  on  a  scientific  balloon 
voyage.  The  others  have  prepared  chapters  on 
the  various  ascents  between  March  1, 1893,  and 
February  15,  1895.  An  appendix  contains 
tables  showing  the  most  noteworthy  data  in 
connection  with  the  ascents  from  February  15, 
1895,  to  the  end  of  1899.  This  book  is  a  strik- 
ing illustration  of  the  rapidity  with  which  the 
investigation  of  the  upper  air  by  means  of  bal- 
loons has  progressed.  Record  is  given  of  77 
ascents. 

EBR0B6  IN  SCHOOL  BOOKS. 

In  a  recent  number  of  the  Monthly  Weather 
Eeview,  Professor  Abbe  calls  attention  to  the 
fact  that  the  geography  adopted  by  the  Legisla- 
ture of  Montana  for  use  in  the  public  schools 
of  that  State  contains  the  following  remarkable 
statement:  ^'The  warm  winds  known  as  the 
Chinook  winds,  from  the  Pacific,  heated  by  the 
Japan  current,  may  spring  up  even  in  the  coldest 
weather.  * '  This  view  as  to  the  source  of  warmth 
of  the  Chinook  winds  is  entirely  erroneous,  just 
as  is  a  similar  view  formerly  commonly  held  in 
regard  to  the  warmth  of  the  Swiss /oeAn,  viz, 
that  that  wind,  coming  down  warm  and  dry  in 
the  northern  Alpine  valleys,  has  its  origin  in 
the  desert  of  Sahara.  The  warmth  and  dry- 
ness of  Chinook  and  foehn  are  the  result  of  the 
warming  by  compression  of  the  descending  air, 
as  was  very  Mly  explained  by  Hann,  in  the  case 
of  the  foehn,  some  years  ago.  It  is  a  serious 
thing  to  have  children  in  the  public  schools  of 
one  of  our  States  taught  any  doctrine  so  errone- 


ous as  that  which  refers  the  warmth  of  the 
Chinook  to  the  Kuro  Siwo. 

THE  CLIMATE  OF  NEW  YOBK  STATE. 

A  BECENT  number  of  the  Bulletin  of  the  Amet' 
ican  Geographical  Society  (No.  2,  1900)  contains 
an  article  on  the  climate'of  New  York,  by  E. 
T.  Turner,  which  gives  an  excellent  presenta- 
tion of  the  chief  climatic  features  of  the  State. 
The  article  is  largely  a  reprint  of  a  report 
upon  the  same  subject  by  Mr.  Turner,  originally 
published  in  the  Fifth  AnnucU  Report  of  the 
Meteorological  Bureau  and  Weather  Service  of  the 
State  of  New  York  (Albany,  1894,  pp.  847-457). 
Several  new  charts  have,  however,  been  added, 
including  some  typical  barograph  and  thermo- 
graph curves,  and  two  thunderstorm  charts. 
It  would  be  well  if  similar  condensed  reports 
upon  local  climates  were  available  for  our  other 
States. 

LOSS  OF  LIFE  BY  LIGHTNING  IN  1899. 

AccoBDiNO  to  A.  J.  Henry  {Monthly  Weather 
Eeview,  March,  1900)  the  loss  of  human  life  by 
lightning  in  the  United  States  during  the  year 
1899  was  greater  than  in  any  preceding  year  for 
which  statistics  have  been  collected.  The  num- 
ber of  persons  killed  outright,  or  who  suffered 
injuries  resulting  in  death,  was  562,  and  the 
number  of  those  who  received  injuries  varying 
in  severity  from  slight  physical  shock  to  pain  fill 
bums  and  temporary  paralysis  of  some  part  of 
the  body  was  820.  The  greatest  number  of 
fatalities  (45  per  cent.)  occurred  in  the  open ; 
the  next  greatest  number  (34  per  cent.)  occurred 
in  houses ;  11  per  cent,  occurred  under  trees, 
and  9  per  cent,  in  bams.  At  least  a  dozen 
persons  were  killed  either  in  the  act  of  stripping 
clothes  from  a  wire  clothes-line,  or  by  coming 
in  proximity  thereto  during  a  thunder  storm. 

RECENT  PXTBLICATIONS. 

Stttdiee  of  Cyclonic  and  Anticyclonie  Phenomena 
with  Kites,  by  H.  H.  Clayton.  Second  Memoir. 
Blue  Hill  Meteorological  Observatory,  Bulletin 
No.  1.  1900.  4to.  Pp.86.  Pis.  IV.  TWsis 
Mr.  Clayton's  second  Bulletin  on  the  theory  of 
cyclones  and  anticyclones  as  viewed  in  the  light 
of  the  Blue  Hill  kite  records.  The  author 
holds   that   a   modified  conveotional  theory, 
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rather  than  the  Hann,  or  driyen,  theory,  best 
explains  the  fttcts  discovered. 

Andles  de  la  Ofieina  Meteorologiea  Argentina^ 
por  su  Director,  Qoalterio  G.  Davis.  Tomo 
XTT.  ClimoB  de  Asuncion  del  Famguay  y  BoBorio 
de  Santa  Fe.  Segonda  Parte :  Diicusion  de  Uu 
OheervaeUmee  hecfuu  en  Aeuneion  y  Boeario.  4to. 
Buenos  Aires.  1898.  Pp.  297.  This  is  one  of 
the  valuable  series  of  publications  on  the  cli- 
mate of  the  Argentine  Republic  which  is  being 
issued  by  Mr.  Walter  G.  Davis,  the  Chief  of 
the  Argentine  Meteorological  Service. 

B.  Dec.  Wakd. 
Habvabd  Univxbsitt. 


CURRENT  N0TE8  ON  FHYSIOQRAPHY. 
PHTSIOGBAPHY  OF  MABTLAND. 

'  A  Genebal  Beport  on  the  Physiography  of 
Maryland,'  a  dissertation  by  Cleveland  Abbe, 
Jr.,  for  the  degree  of  doctor  of  phUosophy  at 
Johns  Hopkins  University  (Maryland  State 
Weather  Service,  i,  1899,  41-216),  stands  with 
the  account  of  Missouri  by  Marbut,  of  New 
Jersey  by  Salisbury,  and  of  New  York  by  Tarr 
as  one  of  the  few  thorough  studies  of  State 
geography  that  have  yet  appeared  in  this  coun- 
try. Many  items  of  interest  might  be  abstracted 
from  it.  For  example,  those  concerning  the 
lower  courses  of  the  '  &lls '  or  young  cascading 
streams  in  the  narrow  gorges  by  which  the  Pied- 
mont plateau  is  dissected  for  eight  or  ten  miles 
inland  fh)m  the  fall-line,  and  the  upper  courses 
of  the  same  streams  which  flow  quietly  through 
shallow  open  upland  valleys  where  the  effects 
of  the  elevation  of  the  region  are  not  yet  felt. 
Again,  those  concerning  the  Hagerstown  (Ap- 
palachian) valley,  a  well-finished  and  evenly 
uplifted  peneplain,  now  rather  sharply  dissected 
by  young  streams  in  narrow  meandering  gorges, 
from  which  it  is  inferred  that  the  streams  mean- 
dered upon  the  valley  floor  before  uplift  of  the 
region  to  its  present  altitude  (500  feet  in  the 
neighborhood  of  the  Potomac).  A  chapter  on 
the  development  of  the  streams  of  the  Pied- 
mont plateau  bears  evidence  of  the  greatest  pro- 
portion of  original  study  ;  it  leads  to  the  conclu- 
sion that  the  streams  east  of  Parr's  ridge  (which 
represents  a  low  swell  surmounting  the  former 
lowland  of  the  Schooley  peneplain)  have  been 
superposed  through  a  cover  of  coastal  plain 


strata  that  once  extended  further  inland  than 
now. 

An  introductory  account  of  '  Phjrsiographic 
Processes'  contains  a  paragraph  which  may 
mislead  by  stating  that  the  ridges  of  the  Appa- 
lachian provinoe  have  been  'formed  by  the 
folding  and  &ulting  of  the  paleozoic  strata  of 
that  district. '  A  learner  might  thus  be  tempted 
to  compare  them  with  the  young  unsculptured 
mountwi  blocks  of  southern  Oregon ;  yet,  as 
indeed  appears  from  other  pages  of  the  Beport, 
the  Appalachian  ridges  of  to-day  are  as  truly 
forms  of  circumdenudation  as  are  the  low  hills 
of  the  €K>astal  plain  or  the  high  hills  of  the 
Allegheny  plateau. 

THOBODDSEK  ON  ICELAKD. 

Thoboddben  has  prepared  a  most  interesting 
summary  of  his  eighteen  years  of  exploration 
in  Iceland  (G^eo^.  Joum.,  xiii,  1899,251-274, 
480-513).  The  island,  40,450  square  miles  in 
area,  is  the  dissected  remnant  of  a  basaltic 
plateau,  averaging  2000  feet  in  altitude,  and 
for  the  most  part  barren  and  uninhabitable. 
Non-marine  tertiary  strata  are  intercalated 
within  the  basalt  sheets,  and  a  *  pelagonite  brec- 
cia '*  overlies  them  on  a  third  of  the  surfieu^. 
Deep  valleys  and  fiords  have  been  eroded  in 
the  margin  of  the  plateau,  where  coast  clifis 
rise  2000  or  8000  feet ;  but  in  the  interior  the 
relief  is  less  pronounced.  Belatively  modem 
lavas  have  been  poured  out  abundantly  on  the 
plateau,  building  mountains,  filling  valleys, 
displacing  rivers  and  altering  the  coast  line.  Of 
107  volcanoes  counted  in  a  certain  district,  8 
were  large  lava  and  ash  cones  of  the  Vesuvian 
type,  16  were  large  flat  domes  of  the  Mauna 
Loa  type,  and  the  remainder  were  small  ash 
cones  arranged  in  chains  along  fissures.  The 
summits  of  the  domes,  2000  or  3000  feet  in 
height  over  the  plateau,  are  broken  by  large 
craters  (calderas?)  containing  frozen  lava  lakes ; 
many  lava  tunnels  are  found  on  the  slopes  of 
the  domes,  whose  inclination  is  seldom  more 
than  7**  or  8®,  and  may  be  much  less.  The 
small  ash  cones  may  be  as  steep  as  80^  and  oc- 
casionally 40°  or  even  50°  :  one  chain  contains 

*  This  formation  has  lately  been  interpreted  as  of 
anoient  glacial  origin  by  H.  Pjelersson.  8eoL  Geogr, 
Mag.,  xvi,  1900,  266-293. 
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100  such  cones  along  a  20  mile  fissure.  At  some 
points,  the  lava  has  flowed  quietly  from  fissures 
without  forming  cones  or  craters.  Lava  sheets 
and  streams,  sometimes  scores  of  miles  in 
length,  are  as  barren  as  the  domes  of  ice  and 
snow.  The  more  viscous  flows  have  steep 
borders,  so  that  they  rise  in  ragged  ridges,  im- 
passable from  being  covered  with  loose  clinkery 
fhigments.  The  more  fluid  flows  have  formed 
smooth  and  nearly  level  fields,  except  that 
their  surface  is  here  and  there  disturbed  by  ir- 
regular subsidence,  or  broken  by  great  cracks 
which  turn  back  the  traveler.  Secondary 
craters  are  numerous  on  certain  flows,  some- 
times to  the  number  of  hundreds  crowded  to- 
gether, as  if  the  flow  had  run  over  a  marsh  or 
lake.  Pavts  of  the  plateau  are  covered  with 
drifting  sand,  swept  about  in  blinding  storms. 
The  whole  island  has  been  deeply  covered  by 
an  ice  sheet  (except  where  an  occasional  vol- 
canic cone  rose  as  a  '  nunatuk '  or  island),  as  is 
proved  by  abundant  striations,  morainic  de- 
posits and  transported  boulders,  save  over  some 
5000  square  miles  where  the  glaciated  surface 
has  been  buried  under  the  more  recent  lavas. 
Lakes  of  glacial  origin  are  numerous.  Sheets 
of  ice  and  snow  to-day  cover  about  an  eighth 
of  the  island  area,  mostly  as  mantles  over  the 
domes  of  the  plateau  from  which  a  few  glacial 
arms  descend  to  lower  levels. 

The  lowlands  are  of  small  extent.  They  con- 
sist of  narrow  coastal  plains  (strips  of  sea  bot- 
tom revealed  by  recent  elevation)  or  of  fluvia- 
tOe  plains  built  forward  by  waste-laden  glacial 
rivers.  Two  elevated  shore  lines  on  the  inner 
margin  of  the  coastal  plains  stand  at  heights  of 
250  and  125  feet,  marked  by  cliffk,  caves  and 
beaches ;  the  strata  of  these  plains  contain  ma- 
rine shells.  The  fluviatile  plains  or  <  sandr ' 
are  chiefly  developed  on  the  southern  coast, 
where  the  rainfall  is  two  or  three  times  heavier 
than  in  the  north.  Here  one  finds  all  the  phe- 
nomena of  aggrading  braided  rivers  ;  a  single 
gladal  torrent  may,  on  emerging  from  the  high- 
land, split  into  a  hundred  shifting  channels, 
with  islands  of  sand  and  clay  occupying  the 
meshes  of  the  network.  The  rivers  are  exposed 
to  '  ice- floods '  when  the  glaciers  of  the  high- 
land domes  are  melted  by  volcanic  heat ;  over* 
whelming  turbid  torrents  then  bear  huge  ice 


fragments  and  abundant  rock  waste  down  to 
the  sea.  The  southern  coast  has  been  rendered 
harborless  by  the  growth  of  the  '  sandr,'  and 
the  shore  is  frequently  bordered  by  off-shore 
sand  reefs,  built  by  the  heavy  surf.  Elsewhere 
the  coast  is  extremely  irregular,  bold  headlands 
projecting  between  long  fiords,  into  which  the 
streams  from  the  uplands  fall  in  high  cascades. 
Bivers  of  clear  '  mountain  water '  have  not  yet 
formed  important  delta  plains  ;  but  where  the 
rivers  bring  down  '  glacial  water,'  the  fiords 
are  shoaled  and  extensive  delta  plains  occupy 
their  heads. 

Settlements  are  limited  to  the  lowlands,  where 
the  people  pasture  cattle  and  sheep  on  the 
plains,  catch  birds  on  the  cliffs,  and  take  fish 
from  the  sea.  But  besides  suffering  the  disad- 
vantages of  an  inclement  climate,  the  lowlands 
are  exposed  to  lava  floods  which  bury  the 
fields,  to  river  floods  which  lay  them  waste, 
and  to  ash  showers  which  poison  the  pastures, 
causing  famine  and  death  to  beast  and  man. 
It  is  indeed  curious  that  a  people  brave  enough 
to  discover  distant  Iceland  in  a  stormy  sea, 
hardy  enough  to  inhabit  it  for  a  thousand  years, 
and  intelligent  enough  to  develop  a  remarkable 
literature,  should  not  have  had  enterprise 
enough  to  leave  the  island  for  a  more  favorable 
home.  Evidently  the  world  is  not  in  the  '  free 
market '  that  the  older  economists  supposed. 

W.  M.  Davis. 


SCIENTIFIC  NOTES  AND  NEWS, 

Aberdeen  Untvebsitt,  at  its  graduation 
ceremony,  conferred  the  degree  of  Doctor  of 
Laws  on  Professor  Josiah  Boyoe,  of  Harvard, 
who  had  recently  completed  the  second  series 
of  Gifford  Lectures  before  the  university. 

Pbofessor  D.  a.  Kent,  of  the  Iowa  State 
Agricultural  College  has  been  appointed  by  the 
Sultan  of  Turkey,  instructor  of  forming  for  the 
Turkish  Empire. 

Pbofessoe  M.  B.  Bbumbauoh,  who  holds 
the  chair  of  pedagogy  at  the  University  of 
Pennsylvania,  has  been  offered  the  office  of 
Superintendent  of  Instruction  at  Porto  Bico. 
It  is  understood  that  he  will  accept  if  he  can 
secure  a  leave  of  absence  of  four  years  from  the 
University. 


958 


SCIENCE. 


[N.  S.  Vol.  XL  No.  285. 


Pbofkssor  Ebnbt  Haeckbl  has  been  elected 
an  honorary  member  of  the  Academy  of  Sdenoes 
at  Bucharest. 

The  Literary  and  Philosophical  Society  of 
Manchester  has  elected  the  following  honorary 
members :  Professor  James  Dewar  of  the  Royal 
Institution,  Professors  A.  Ewing  and  A.  B.  For- 
syth of  Cambridge  University,  Professors  Ernst 
Haeckel  of  Jena,  and  H.  A.  Lorentz  of  Leiden, 
Mr.  Robert  Bidgeway  of  Washington,  and  Mr. 
Beanchamp  Tower  of  London. 

Profebsobs  Joseph  Le  Conte  and  William 
Carey  Jones,  of  the  University  of  California, 
have  been  granted  a  year's  leave  of  absence 
from  the  University  which  they  will  spend 
abroad. 

Professor  Macfarlake,  of  the  State  Nor- 
mal College,  Ypsilanti,  Mich.,  has  returned 
from  'Vienna,  where  he  has  been  studying  geol- 
ogy for  the  past  year  with  Professor  Penck. 
During  the  autumn  months  he  will  be  at  Har- 
vard University,  carrying  forward  his  studies 
with  Professor  Davis. 

Dr.  Charles  F.  Chandler,  professor  of 
chemistry  in  Columbia  University,  president  of 
the  Society  of  Chemical  Industry,  which  meets 
next  month  in  England,  sails  for  England  on 
June  16th. 

Professor  George  F.  Sever,  of  Columbia 
University,  has  accepted  the  position  of  super- 
intendent of  electrical  exhibits  of  the  Pan- 
American  Exposition. 

Miss  Mary  H.  Kingbley  has  died  at  Sim- 
onstown.  South  Africa,  where  she  had  been 
superintending  the  arrangements  of  the  military 
hospitals.  Miss  Kingsley,  who  was  the  daugh- 
ter of  Dr.  G.  H.  Kingsley  and  a  niece  of  Charles 
Kingsley,  made  in  1893  and  in  1896  journeys 
through  little  known  parts  of  Africa  and  pub- 
lished accounts  of  her  explorations  in  two  inter- 
esting volumes  '  Travels  in  West  Africa '  and 
'  West  African  Studies.'  She  also  made  valu- 
able botanical  collections  in  St.  Paul  de  Loanda, 
Old  Calabar  and  the  region  of  the  Niger  coast 
protectorate. 

Mr.  G.  F.  Goraksson  who  made  important 
improvements  in  the  Bessemer  process  for  mak- 
ing steel  has  died  in  Sweden  at  the  age  of  81 
years. 


We  also  regret  to  notice  the  death  at  the  age 
of  77  years  of  Mr.  James  Thomson  of  Glasgow, 
known  for  his  geological  work  especially  on 
Scottish  carboniferous  corals. 

Mr.  Willard  N.  Clute^  editor  of  the  Fern 
Bulletin^  has  returned  from  Jamaica  with  sev- 
eral species  of  plants  that  were  unknown  to 
science.  He  will  probably  return  for  more 
specimens.  In  the  eastern  part  of  the  island 
away  ftx)m  the  cities  he  saw  but  few  remains  of 
prehistoric  peoples.  The  present  natives  often 
bury  their  dead  In  their  own  front  yards,  erect- 
ing over  each  grave  a  rectangular  structure  of 
brick  and  mortar  the  size  of  the  grave  and 
about  two  feet  high.  This  is  covered  with  a 
large  flat  stone  or  stones.  The  negro  folk-lore 
of  Jamaica  is  being  recorded  by  Mr.  £dward  8. 
Earle,  of  Kingston. 

President  Jordan  and  Mr.  John  O.  Snyder, 
of  the  Department  of  Zoology  in  Stanford  Uni- 
versity sailed  June  6th  on  the  steamer  QaeUc^ 
for  the  purpose  of  making  a  collection  of  the 
fishes  and  insects  of  Japan.  They  will  be  as- 
sisted in  Japan  by  S.  Kuwana,  an  assistant  in 
entomology  at  Stanford,  who  sailed  to  his  na- 
tive country  on  an  earlier  steamer,  by  Kein- 
osuke  Otaki,  a  graduate  of  Stanford,  now 
teacher  in  a  royal  military  academy  in  Tokyo, 
and  by  James  F.  Abbott,  also  a  graduate  of 
Stanford,  now  teaching  in  a  governmental 
school  at  Otsu.  The  expedition  is  under  the 
patronage  of  Mr.  Timothy  Hopkins,  founder  of 
the  Hopkins  Seaside  Laboratory  at  Monterey. 
It  is  hoped  that  a  full  survey  of  the  fish  fimna 
of  the  islands  may  be  made,  and  generous  col- 
lections of  other  forms  of  life  are  expected. 

G.  B.  Gordon,  who  has  charge  of  the  explora- 
tions to  be  made  at  Copan,  has  secured  from 
President  Sierra  of  Honduras,  for  Harvard 
University,  by  treaty  arranged  at  Tegucigalpa 
on  February  22d,  the  control  of  the  ruins  of 
Copan  and  the  lands  pertaining  thereto,  for  a 
period  of  ten  years,  with  the  right  to  make 
excavations  and  to  remove  to  Cambridge  for 
preservation  a  portion  of  the  objects  that  may 
be  found. 

It  is  stated  in  Nature  that  Mr.  J.  S.  Budgett 
has  left  Liverpool  on  his  second  expedition  to 
the  Gambia,  where  he  is  going  in  order  to  oom- 
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plete  his  studies  of  the  fish-faana  of  that  colony, 
and  especially  to  investigate  the  life-history  and 
development  of  the  abnormal  fishes  Polypterus 
and  Protopterus.  On  reaching  Bathurst,  Mr. 
Budgett  will  proceed  up  the  Biver  Gambia  to 
his  former  quarters  on  McCarthy's  Island,  in 
the  neighborhood  of  which  he  has  already 
ascertained  that  these  fishes  are  found  breeding 
during  the  rainy  season.  A  paper  on  points  in 
the  anatomy  of  Polypterus^  based  on  specimens 
obtained  by  Mr.  Budgett  during  his  first  expe- 
dition, was  read  before  the  Zoological  Society 
on  May  8th,  an  abstract  of  which  we  published 
recently. 

Pbofbbsob  W.  M.  Davis  of  Harvard  Univer- 
sity, Professor  R.  E.  Dodge  of  Teachers  Col- 
lege, Columbia  University,  and  several  other 
geologists  are  engaged  in  making  an  explora- 
tory trip  through  the  Grand  Canyon  of  the 
Colorado. 

The  Royal  College  of  Burgeons  of  England 
will,  as  we  have  already  announced,  celebrate 
its  centenary  at  the  end  of  July.  The  exercises 
will  begin  with  a  conversazione  at  the  College 
on  the  evening  of  Wednesday,  July  25th.  On 
Thursday  morning  Professor  Stewart,  F.R.S., 
the  conservator,  will  give  a  demonstration  in 
the  Hunterian  Museum.  On  the  afternoon  of 
the  same  day  a  general  meeting  will  be  held  in 
the  theatre  of  Burlington  House,  when  the 
President,  Sir  William  MacCormao,  will  deliver 
an  address,  and  honorary  fellowships  will  be 
conferred.  In  the  evening  a  festival  dinner 
will  be  held  in  the  great  hall  of  Lincoln's  Inn. 
On  Friday  morning  Professor  Stewart  will  again 
give  demonstrations,  and  on  the  evening  of  that 
day  a  conversazione  will  be  given  by  the  Lord 
Mayor  at  the  Mansion  House. 

A  DESPATCH  to  the  daily  papers  states  that 
an  explosion  occurred  in  the  mechanical  labora- 
tory at  the  Agricultural  College,  at  Lansing, 
Mich.,  on  June  5th,  while  Professor  M.  D.  At- 
kins was  conducting  an  experiment  in  the  pres- 
ence of  the  students.  Professor  Atkins  was 
seriously  burned,  and  the  sight  of  his  left  eye 
was  destroyed  by  flying  particles  of  glass.  H. 
D.  Hornbeck,  a  student,  who  was  assisting,  was 
also  badly  burned,  and  it  is  feared  he  will  lose 
his  right  eye. 


M.  Cbevat-Duband,  of  Fontainbleau,  has  by 
his  will  made  generous  public  bequests,  includ- 
ing 150,000  frs.  to  the  Paris  Pasteur  Institute. 
The  addition  to  the  Institute,  which  comprises 
a  hospital  and  laboratories  for  biological  chem- 
istry, is  now  complete. 

The  difference  between  the  Senate  and  the 
House  of  Representatives  in  regard  to  an  appro- 
priation for  the  Hydrographic  Bureau  of  the 
Navy  Department,  which  created  special  in- 
terest and  prevented  the  adjournment  of  Con- 
gress at  the  expected  time  was  compromised  by 
giving  $50,000  to  the  Bureau  for  Ocean  Sur- 
veys, but  providing  that  the  survey  should  not 
be  extended  to  the  coasts  or  inland  waters. 

M.  Maspebo,  the  new  directeur  des  antiquttSs 
et  desfouilles  en  Egypte,  in  a  paper  before  the  Aea- 
dimU  des  Inscriptions  et  Belles-lettreSf  explains 
a  long  hieroglyphic  inscription  containing  four- 
teen engraved  columns.  This  granite  stele  was 
found  at  Kem-gayet  on  one  of  the  estates  of 
Husseinpacha,  uncle  of  the  Khedive,  and  was 
presented  immediately  to  the  Gizeh  Museum. 
It  represents  the  king  Nectanebo  II.,  the  last 
pharao  of  the  native  dynasties  and  bears  the 
date  of  the  reign.  Nectanebo  is  making  an 
offering  to  the  goddess  Nel  de  Sius  in  gratitude 
for  benefits  received  at  her  hands. 

Dr.  Theodore  Beer,  whose  valuable  studies 
on  the  sensory  organs  of  both  vertebrates  and 
invertebrates  are  well  known,  is  engaged  in 
writing  a  comprehensive  work  on  the  Compar- 
ative  Anatomy  and  Physiology  of  the  Organs  of 
Vision^  and  to  make  this  as  complete  as  possible 
he  is  anxious  to  acquire  separates  of  all  articles 
— for  which,  if  desired,  he  will  send  his  own 
writings  in  exchange— dealing  in  any  way  what- 
ever with  the  anatomy,  embryology,  zoology, 
pathology,  or  literature  of  the  organ  of  sight  in 
animals  or  the  eye  of  man,  or  with  reactions  to 
light.  Dr.  Beer  is  particularly  desirous  that 
none  of  the  widely  scattered  writings  of  Amer- 
icans should  escape  his  attention,  and  there- 
fore especially  invites  the  co-operation  of  all 
Americans  who  can  aid  him.  Communications 
should  be  addressed :  Dr.  Theodore  Beer, 
Privatdocent  fur  vergL,  Physiologic  a,  d,  Univer- 
sitdt,  Anastasius  Grun-Gasse  62,  Wien,  XYIII, 
Austria, 
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UmVERSITT  AND  EDUCATIONAL  NEWS, 

Columbia  Uniyebsity  has  received  an 
anonymous  gift  of  $100,000  for  a  building  to  be 
devoted  to  the  religious  life  of  Columbia,  like 
Dwight  Hall,  at  Yale,  and  Brooks  House,  at 
Harvard. 

Mb.  J.  B.  Duke,  of  Durham,  N.  C,  has  pre- 
sented Trinity  College,  of  that  city,  with  $50,- 
000  for  a  library. 

It  is  said  that  President  Taylor  will  be  able 
to  announce  at  the  Yassar  commencement,  that 
the  $25,000  needed  for  a  biological  laboratory 
in  addition  to  the  $25,000  given  anonymously, 
has  been  secured,  and  that  the  building  will  be 
erected  without  delay. 

Bt  the  death  of  Mrs.  Juliet  S.  Bradford,  half 
the  estate  of  Dr.  Yincent  L.  Bradford  of  Phila- 
delphia, who  died  sixteen  years  ago,  reverts  to 
Washington  and  Lee  University.  The  Univer- 
sity will  receive  $100,000  and  the  testator's 
law  library  and  paintings.  The  amount  is  still 
charged  with  several  annuities,  and  by  the 
terms  of  the  will  the  paintings  and  the  law 
library  are  to  be  kept  up  by  the  annual  appro- 
priation of  $500  and  $400  respectively. 

It  is  planned  by  a  oorjioration  comi>06ed 
chiefly  of  friends  of  Teachers  College,  Columbia 
University,  to  purchase  a  site  and  erect  a  dor- 
mitory for  the  College  on  the  Amsterdam  avenue 
front  of  the  College  block.  The  approximate 
cost  is  estimated  at  $1,000,000. 

A  NBW  chair  of  physics,  the  Wykeham  pro- 
fessorship, has  been  established  at  Oxford,  and 
steps  are  being  taken  to  establish  a  special 
laboratory  in  connection  with  it. 

The  wood-working  shop  and  men's  gym- 
nasium of  the  University  of  Illinois  were  de- 
stroyed by  fire  on  June  9th. 

A  FBESHMAN  at  Harvard  University  has  been 
sentenced  to  five  days  in  jail  by  Judge  Almy 
for  stealing  a  sign,  which  appears  to  be  a  sen- 
sible way  to  put  a  stop  to  such  minor  breaches 
of  the  law  among  college  students. 

Professob  F.  p.  Yen  able,  Ph.D.,  P.C.S., 
director  of  the  chemical  laboratory  in  the  Uni- 
versity of  North  Carolina,  was  on  June  5th 
unanimously  elected  to  the  presidency  of  that 
institution.     He  succeeds  Dr.  £.  A.  Aldemann, 


who,  as  we  have  already  reported,  goes  to  Tu- 
lane  University  as  president. 

Nathan  B.  Leonabd,  who  for  twenty-seven 
years  has  been  professor  of  mathematics  in  the 
State  University  of  Iowa,  has  been  elected  presi- 
dent of  the  Montana  School  of  Mines,  at  Butte. 

At  the  University  of  Pennsylvania  Dr.  J. 
William  White  Rhea  Barton  has  been  appointed 
professor  of  surgery,  and  Dr.  Edward  Martin 
and  Dr.  Charles  S.  Frazier  clinical  professors 
of  surgery.  Dr.  Bichard  M.  Pierce  was  made 
demonstrator  of  pathology,  and  Dr.  William 
F.  Hendrickson  and  Dr.  Frederick  H.  Howard 
assistant  demonstrators  in  pathology. 

Db.  F.  L.  Dunlop  leaves  the  Worcester 
Polytechnic  Institute  to  accept  an  instructor- 
ship  in  Chemistry  at  the  University  of  Michigan. 

Pbofessob  Bobebt  B.  Owens,  of  McGill 
University,  has  been  appointed  to  the  Tyndall 
fellowship  in  physics  of  Columbia  University, 
and  Mr.  J.  A.  Matthews  has  been  appointed 
Barnard  fellow. 

At  the  University  of  North  Carolina,  J.  E. 
Mills,  A.B.,  A.M.  (Davidson  College  N.  C), 
has  been  made  assistant  in  chemistry,  and  J.  E. 
Latta,  Ph.B.  (University  of  N.  C),  instructor 
in  physics. 

Db.  Max  Meteb,  formerly  assistant  in  the 
psychological  laboratory  at  Berlin  and  this  year 
honorary  fellow  in  psychology  in  Clark  Univer- 
sity, has  been  appointed  professor  of  psychology 
in  the  University  of  Missouri.  Dr.  Charles  W. 
Green  has  been  appointed  instructor  in  zoology 
in  the  same  University. 

Mb.  J.  Fbank  Messenoeb,  B.A.  (Kansas, 
1895),  has  been  appointed  assistant  in  the  psy- 
chological laboratory  of  Harvard  University. 

We  notice  the  following  appointments  in 
German  Universities :  Dr.  Alfred  Wohl  dooent 
in  chemistry  at  the  University  of  Berlin,  has 
been  promoted  to  a  professorship ;  Dr.  A. 
Fritsch  of  Yienna,  has  been  appointed  associate 
professor  of  botany  in  the  University  at  Gratz ; 
Professor  Eugen  Meyer  of  Gottingen,  has  been 
made  professor  of  mechanics  in  the  Institute 
of  Technology  at  Charlottenberg,  and  Dr. 
Schmeisser  of  Klausthal,  director  of  the  Geo- 
logical Institute  of  the  School  of  Mines  at  Berlin. 
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THE  NEW  YOBK  MEETING  OF  THEAMEBICAN 

ASSOCIATION. 

The  annaal  meeting  of  the  American  Ab- 
Bodation  for  the  Advancement  of  Bcience 
is  the  chief  scientific  event  of  the  year,  and 
the  meeting  abont  to  open  in  New  York 
promises  to  be  one  of  the  most  important 
in  the  history  of  the  Association.  This  is 
guaranteed  by  the  fact  that  some  fifteen 
special  scientific  societies,  a  considerably 
larger  number  than  ever  before,  meet  with 
the  Association,  and  it  is  definitely  proved 
by  the  programs  issued  in  advance  by  most 
of  the  sections  and  by  some  of  the  independ- 
ent societies.  These  show  that  the  most 
active  men  of  science  from  all  parts  of  the 
country  will  be  present  to  report  upon  the 
results  of  their  most  recent  researches  and 
to  take  part  in  the  discussions.  It  is  cer- 
tainly not  only  the  duty,  but  also  the  privi- 
lege of  those  interested  in  science  to  use  all 
possible  efibrts  to  be  present  at  the  meeting. 

Those  familiar  with  the  history  of  modem 
science  will  realize  the  difficulties  that  must 
be  met  by  an  association  seeking  the  ad- 
vancement and  diffusion  of  science  as  a 
whole.  The  question  was  comparatively 
simple  when  the  Association  was  organized 
in  1848.  Then  and  until  1875  the  mem- 
bers could  meet  in  one  body  and  in  the 
earlier  period  at  least  each  could  have  an 
intelligent  understanding  of  all  the  work 
presented.  During  this  period  too  there 
was  a  general  popular  interest  in  science. 
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The  applications  of  the  principlee  of  physics 
and  chemistry  to  the  living  body,  and  the 
development  of  the  doctrine  of  evolution 
awakened  a  lively  interest,  as  they  seemed 
to  many  to  controvert  not  only  generally 
accepted  doctrines  but  even  religion  itself. 
Bat  as  heat  was  converted  into  light,  as 
science  foand  its  due  place  in  education  and 
in  modem  life  and  settled  down  to  the 
steady  routine  of  laboratory  and  field,  as 
each  science  became  technical  and  required 
for  economy  and  accuracy  a  special  ter- 
minology, not  only  was  there  a  decrease  in 
popular  interest,  but  the  workers  in  one 
department  could  not  be  expected  to  be 
familiar  with  science  as  a  whole. 

The  American  Association  has  naturally 
reflected  the  progress  of  science.  At  the 
meetings  held  at  Buffalo  and  Burlington  at 
the  close  of  the  civil  war  there  was  an  at- 
tendance of  only  about  seventy-five  mem- 
bers. Then  the  Association  steadily  grew 
until  the  meetings  at  Boston  (1880),  Mont- 
real (1882)  and  PhUadelphia  (1884)  were 
attended  by  about  one  thousand  members. 
A  stationary  condition  or  perhaps  a  decline 
then  occurred,  which  seems  to  be  explained 
by  increaising  specialization  and  decreasing 
popular  interest.  These  conditions  are  now 
being  met  by  an  adjustment  to  the  altered 
environment.  In  1875  separate  sections 
were  organized  for  the  physical  sciences 
and  for  natural  history,  and  in  1882  nine 
sections  were  established,  but  it  was  not 
until  1893  that  botany  was  separated  from 
zoology.  In  the  meanwhile  separate  socie- 
ties have  been  organized  for  nearly  all  the 
sciences,  meeting  the  needs  of  modern  spe- 
cialization. Some  of  these  societies,  not  find- 
ing a  proper  place  in  the  Association,  have 
joined  in  a  Christmas  session,  but  others 
have  chosen  the  time  and  place  of  the  meet- 
ing of  the  American  Association.  At  first  it 
was  feared  that  these  special  societies  would 
injure  the  parent  Association,  but  it  was 
found  that  the  simultaneous  meeting  of  the 


American  Chemical  Society  made  the  sec- 
tion for  that  science  the  strongest  in  the 
Association.  The  many  special  societies 
meeting  this  year  in  New  York  will  prob- 
ably bring  together  more  men  of  science 
and  contribute  more  to  the  advancement  of 
science  than  any  scientific  gathering  ever 
held  in  America.  At  the  same  time  the 
membership  of  the  ABsociation  will  be  larger 
than  it  has  ever  been  before. 

With  the  approval  of  the  Council,  the 
local  committee  for  the  New  Tork  meeting 
has  confined  its  attention  to  arranging  for 
the  scientific  work  of  the  sections.  There 
is  much  to  be  said  for  leaving  the  general 
arrangements  for  the  meetings  in  the  hands 
of  a  central  administration  and  the  cost 
to  the  Association,  and  for  abolishing  free 
luncheons,  free  excursions,  etc.  Mission- 
aries may  be  fed  on  charity,  but  business 
men  prefer  to  pay  their  own  bills.  The 
Association  can  no  longer  hope  to  carry 
science  to  the  houses  of  the  people,  at  least 
not  in  a  city  such  as  New  York,  but  meets 
to  promote  its  own  interests  and  the  in- 
terests of  its  members.  The  fact  that  these 
interests  are  identical  with  the  interests  of 
society  is  certainly  a  reason  for  satisfaction 
and  pride  and  should  lead  to  the  conduct 
of  the  meeting  with  added  dignity. 

The  f^t  that  the  Association  will  be 
welcomed  to  New  York  by  the  local  mem- 
bers rather  than  by  the  citizens  of  the  city 
and  that  the  excursions  will  be  scientific 
rather  than  sight-seeing  in  character  will 
probably  not  detract  from  the  social  inter- 
course which  is  one  of  the  important  func- 
tions of  such  meetings.  Men  of  science 
wish  to  see  and  hear  each  other  rather  than 
on-lookers  and  outsiders,  and  they  are 
competent  to  decide  what  they  wish  to  see 
in  a  city  such  as  New  York.  The  head- 
quarters at  the  Hotel  Majestic  overlooking 
Central  Park,  is  within  convenient  reach 
of  Columbia  University  and  the  American 
Museum  of  Natural  History,   where  the 
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sessions  will  be  held.  There  are  in  the 
neighborhood  of  the  University  nnmerous 
good  boarding  hoases,  now  empty  owing  to 
the  absence  of  students  daring  vacation. 
The  situation  of  the  University  with  pleas- 
ant grounds  overlooking  the  Hudson  river, 
promises  reasonable  freedom  from  heat  and 
dust,  and  ample  accommodation  both  for 
social  intercourse  and  scientific  work. 

The  Association  will  be  welcomed  to 
Columbia  University  by  President  Low, 
long  a  member,  at  eleven  o'clock  on  the 
morning  of  Monday,  June  25th,  and  after 
brief  addresses  by  the  retiring  president, 
Mr.  O.  K.  Gilbert  and  the  president-elect 
Professor  B.  S.  Woodward,  the  members 
will  separate  for  the  organization  of  the 
Sections.  On  Monday  afternoon  five  of  the 
vice-presidents.  Professor  Asaph  Hall,  Jr., 
Professor  Ernest  Merritt,  Professor  Jas. 
Lewis  Howe,  Professor  J.  F.  Kemp  and 
Professor  William  Trelease,  will  give  their 
addresses,  the  others  being  postponed  until 
next  year.  President  Gilbert  will  give  his 
address  at  the  American  Museum  of  Nat- 
ural History  on  the  evening  of  June  26th. 
Various  scientific  excursions  have  been 
arranged  by  the  different  sections,  which 
will  be  part  of  their  scientific  work.  A 
meeting  in  New  York  City  under  the  con- 
ditions described  and  at  the  end  of  June  is 
certainly  an  experiment  worth  making,  and 
there  is  every  reason  to  believe  that  it  will 
be  successful. 


PROGRESS  OF  THE  NEW  YORK  ZOOLOGICAL 

PARK. 

Among  the  attractive  features  of  the  com- 
ing meeting  of  the  American  Association  in 
New  York  are  the  proposed  visits  to  the 
Botanical  Garden  and  the  Zoological  Park. 
These  sister  institutions  are  developing 
rapidly  in  the  northern  and  southern  por- 
tions of  Bronx  Park  and  both  deserve  care- 
ful study,  even  in  their  present  unfinished 
condition.    Members  of  the  Association  de- 


siring to  see  both  parks  on  the  same  day 
will  do  well  to  take  a  Harlem  train  direct 
to  Bedford  Park,  walk  through  the  Botan- 
ical Garden  and  buildings  eastward  to  the 
Bronx  river,  then  southward  along  the  line 
of  the  river  to  the  Boston  road  entrance  of 
the  Zoological  Park  to  the  northwestern  en- 
trance, returning  to  New  York  by  the  Ford- 
ham  station  of  the  Harlem  railroad.  Mem- 
bers desiring  especially  to  see  the  Zoolog- 
ical Park  should  take  the  train  from  42d 
street  or  125th  street  to  Fordham. 

The  following  extracts  from  the  Fourth 
Annual  report  recently  issued  by  the  Zo- 
ological Society  will  give  some  idea  of  the 
present  state  of  development  of  this  project. 
The  2k)ological  Park  was  formally  opened  to 
the  public  on  November  8, 1899 ;  Professor 
Osbom  delivered  the  address  of  welcome  on 
behalf  of  the  Society  and  the  Park  was  for- 
mally accepted  by  Comptroller  Coler .  Dur- 
ing the  inclement  months  of  November  and 
December  it  was  visited  by  90,000  people; 
the  present  attendance  on  holidays  and 
Sundays  averages  between  15,000  and  17,- 
000;  tbe  attendance  since  January  1st  is 
294,000.  The  Park  is  thus  a  thoroughly 
popular  institution.  The  membership  has 
risen  to  over  850  and  is  slowly  increasing ; 
a  vigoraus  attempt  is  being  made  to  raise 
the  membership  to  3000,  and  thus  provide 
an  income  which  will  constantly  renew  the 
supply  of  animals  and  enable  the  Society  to 
erect  a  building  every  other  year. 

Up  to  the  present  time  $10,000  has  been 
expended  in  the  purchase  of  animals  and 
about  8200,000  in  the  construction  of  build- 
ings and  other  installations.  The  following 
ranges  and  installations  are  now  complete: 

Mule  Deer  Range,  Fallow  Deer  Range 
and  House,  Axis  Deer  Range  and  House, 
Ducks'  Aviary,  Flying  Cage,  Aquatic  Birds' 
House,  Black-tail  Deer  Range,  Virginia 
Deer  Range,  Red  Deer  Range  and  House, 
Moose  Range  and  House,  Wapiti  Range 
and  House,  Wolf  Dens,  Fox  Dens,  Aquatic 
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MammalB'  Pond,  Otter  Pool,  Antelope 
Bangeand  HooBe,  Prairie  Dogs'  EndoBure, 
Borrowing  BodentB,  Small  Mammal  Hooae 
(temporary)  ,Wild  Turkeys'  Enclosure,  Rep- 
tile House,  Crocodile  Pool,  Bear  Dens, 
Beaver  Pond,  Buffido  Bange  and  House. 

The  Aquatic  Bird  House  is  yeiy  attrac- 
tive with  a  large  interior  flying  cage  and 
an  aquarium  for  diving  birds.  Adjoining 
the  building  is  the  Ducks'  Aviary  and  the 
large  Flying  Gage,  which  it  is  hoped  to 
complete  before  the  visit  of  the  Association. 
The  Beptile  House  is  the  first  of  the  larger 
type  of  buildings  to  be  completed  and  it  is 
a  model  of  its  kind,  with  an  extensive  dis« 
play  of  tropical  and  North  American  rep- 
tiles. The  fine  Crocodile  Pool  and  other 
well  planned  installations  present  a  great 
variety  and  departure  from  stereotyped 
methods  of  exhibition. 

The  city  has  thus  &r  expended  $125,000 
upon  the  improvement  of  the  grounds,  and 
recently  an  additional  appropriation  of 
$300,000  has  been  approved  by  the  Legisla- 
ture but  has  not  thus  fiir  passed  the  Board 
of  Estimate.  With  this  fund  it  will  be  pos- 
sible to  render  the  Park  one- third  complete. 
Upon  the  whole,  the  dty  authorities  have 
been  very  friendly  towards  this  enterprise. 
The  only  difficulty  has  been  the  inadequate 
maintenance;  only  $40,000  has  been  set 
aside  for  the  year  1900,  whereas  the  Park 
cannot  be  maintained  for  less  than  $60,000 
in  its  present  state  of  development,  and 
$100,000  when  it  is  completed.  As  the 
Park  derives  practically  nothing  from  gate 
receipts  and  all  revenue  from  privileges  is 
devoted  to  the  purchase  of  animals,  it  is 
entirely  dependent  upon  the  city  for  main- 
tenance, while  the  Society  agrees  constantly 
to  supply  the  animals  and  to  proceed  with 
the  erection  of  buildings  as  fast  as  possible. 

During  the  past  year  under  the  able  di- 
rection of  Mr.  Homaday  the  administra- 
tion of  the  Park  has  been  thoroughly  sys- 
tematized and  the  service  is  very  economical 


and  effective.  Three  Assistant  Curator- 
ships  have  been  established  as  follows : 

J.  Alden  Loring,  Mammals ;  C.  W.  Beebe, 
Birds  ;  B.  L.  Ditmars,  Beptilee.  The  As- 
sistant Curators  are  energetic  in  their  vari- 
ous branches  and  it  is  the  intention  of  the 
Society,  sooner  or  later,  to  promote  them  to 
ouratorships  with  an  increase  of  salary. 

Great  care  has  been  exercised  in  the 
selection  of  animals.  With  the  exception 
of  a  very  few  specimens  all  the  animals  in 
the  Park  were  caught  wild  when  young  and 
these  types  are  especially  fine  examples  of 
their  kind.  The  BuffisJo  range  is  supplied 
with  10  splendid  bulls  and  cows  from 
Kansas.  Most  of  the  ranges  are  also  well 
supplied.  On  June  1st  the  Mammal  col- 
lections of  the  Park  were  made  up  as  fol- 
lows: 

SpM&CB.  Speoimeiifl. 

Primate  6  10 

OBraiTon  21  43 

Ungnlsta                         9  26 

Bodentis                           6  65 

Edentats                          1  1 

MacBapialia  _1  _4 

44  151 

On  the  same  date  the  Beptilian  collection 
consisted  of  the  following: 


SpedoB. 

Speelmeiifl. 

Cmoodilis 

1 

18 

Chelonia 

22 

85 

LaoertiliA 

12 

65 

Ophidis,  venomoiu 

11 

51 

OphidiA,  non-TenomoDi  33 

186 

Amphibia 

13 

40 

92 

445 

The  Bird  installations  are  as  yet  far  from 
complete;  44  species  are  represented  by  185 
specimens. 

Chief  attention  has  naturally  been  de- 
voted chiefly  to  the  raising  of  funds,  to  the 
work  of  construction  and  of  planning  the 
various  installations,  the  establishment  of 
the  many  new  features  which  will  charac- 
terize the  future  development  of  the  Park. 
The  endeavor  throughout  has  been  to  do 
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everything  in  the  best  possible  manner, 
carefully  studying  the  best  models  in  this 
country  and  Europe  and  attempting  to  ad- 
vance upon  anything  that  has  been  done 
hitherto.  Thus  the  Park,  although  far  from 
complete,  in  many  respects  marks  a  great 
step  forward  in  zoological  park  develop- 
ment. Most  of  the  animals  enjoy  an  ex- 
ceptional amount  of  freedom.  The  ranges 
in  the  smaller  installations  are  numerous 
and  as  a  rule  the  animals  are  in  a  splendid 
state  of  health.  There  have  been  relatively 
few  losses.  The  rate  of  growth  of  the  ani- 
mals especially  in  the  Reptile  House  and 
the  Bear  Dens  and  in  the  interior  Flying 
Gage  for  Birds  is  rapid  and  there  is  every 
reason  to  believe  that  most  of  these  animals 
are  in  a  perfectly  normal  state. 

Naturally  the  more  purely  scientific  work 
in  the  Society  must  be  deferred.  The  field 
of  ppblication  has  hardly  been  entered  upon. 
The  admirable '  Guide '  which  was  prepared 
by  the  Director  is  proving  very  popular  and 
has  met  with  large  sales.  Illustrated  bul- 
letins describing  the  development  of  the 
Park  have  appeared  only  at^rare  intervals 
but  it  is  hoped  to  make  them  more  regular 
next  winter.  Considerable  progress  has 
already  been  made  in  photography  and 
many  of  the  photographs  of  living  animals 
are  not  only  beautiful  but  possess  consider- 
able scientific  value  as  presenting  perfect 
representations  of  pure  types  of  North 
American  and  exotic  animals,  seen  to  best 
advantage  in  their  natural  surroundings. 

Henby  F.  Osborn. 


SIGMA  XI,  AT  THE  AMERICAN  ASSOCIATION 
FOB  THE  ADVANCEMENT  OF  SCIENCE. 

DuKiNO  the  last  meeting  of  the  American 
Association  for  the  Advancement  of  Sci- 
ence, at  Columbus,  Ohio,  the  convention 
of  Sigma  Xi  was  held  with  a  very  large  at- 
tendance, and  it  was  decided  to  have  a  re- 
union of  such  members  of  the  Society  as 
might  attend  the  meetings  of  the  American 


Association  at  New  York.  It  is  planned, 
therefore,  to  hold  a  meeting  at  which  all 
members  of  Sigma  Xi  are  cordially  invited 
to  be  present  some  evening  during  the  meet- 
ing of  the  Association  in  New  York.  The 
date  and  hour  of  the  meeting  will  be  an- 
nounced by  posters  and  in  the  daily  pro- 
gram. 

The  rapid  rise  of  this  Society  in  Ameri- 
can universities  is  signified  by  the  large 
number  of  young  men  prominent  among 
the  officers  and  participants  in  the  various 
sections  of  the  American  Association.  It 
was  started  in  1886,  at  Cornell  University, 
by  a  few  graduate  students  in  engineering. 
At  first  the  intention  was  to  make  it  a 
purely  engineering  society,  but  soon  after 
its  organization  the  scope  of  the  Society 
was  broadened,  so  as  to  take  in  all  the 
most  promising  men  in  the  Senior  classes 
giving  special  attention  to  any  of  the 
branches  of  science.  In  its  extension  to 
other  institutions,  it  has  become  the  repre- 
sentative honor-society  for  the  ablest  stu- 
dents of  science  in  the  institutions  where  it 
is  established. 

According  to  the  constitution  the  object 
of  the  Society  is  to  '  encourage  original  in- 
vestigation in  science,  pure  and  applied.' 
In  the  report  of  the  Committee  on  Extension, 
made  at  the  convention  of  1896,  the  follow- 
ing words  (express  the  purpose  of  the  So- 
ciety: ^' In  establishing  a  new  chapter  *  *  * 
in  each  case  we  should  make  sure  that  we 
entrust  the  power  of  distributing  the  honor 
of  membership  only  to  such  persons  and 
institutions  as  are  capable  of  giving  the 
education  and  training  necessary  to  the 
carrying  on  of  scientific  investigation ;  *  *  * 
we  should  also  be  well  assured  of  the 
hearty  co-operation  of  the  scientific  faculty 
in  the  establishment  of  the  local  chapter." 

At  present  there  are  ten  chapters  con- 
nected with  the  following  institutions,  and 
the  eleventh  has  already  been  voted,  al- 
though not  yet  established : 
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1.  KengBelaer  Polyteohnio,  Troy,  N.  T. 

2.  Union  College,  Schenectady,  N.  T. 

3.  Cornell  UniTerrity,  Ithaca,  N.  T. 

4.  Kanaaa  University,  Lawrence,  Eaa. 

5.  Tale  University,  New  Haven,  Conn. 

6.  Nebraska  University,  Lincoln,  Nebr. 

7.  Minnesota  University,  Minneapolis,  Minn. 

8.  Ohio,  State  University  of,  Colnmbns,  Ohio. 

9.  Pennsylvania,  University  of,  Philadelphia,  Pa. 

10.  Brown  University,  Providence,  R.  I. 

11.  Iowa,  University  of,  Iowa  City,  Iowa. 

In  the  Universities  where  the  chapters 
have  been  established,  the  organization 
takes  the  place  of  Phi  Beta  Elappa  among 
the  science  men,  and  the  purpose  of  the  or- 
ganization is  to  recognize  and  associate  the 
men  of  marked  ability  in  scientific  studies. 
The  Society  has  been  rnnning  long  enoogh 
to  show  very  clearly  that  there  is  an  aca- 
demic side  to  science,  as  well  as  to  literature, 
and  that  the  academic  qualities  promoted 
by  scientific  studies  are  as  important  as 
those  fostered  by  the  pure  study  of  litera- 
ture. It  will  be  interesting  to  note  in  the 
course  of  the  year  to  what  extent  the  culture 
of  the  scientific  qualifications  of  men  gives 
them  power  of  leadership  among  their  fel- 
lows. It  is  certain  that  in  business  afibirs 
we  are  already  observing  the  important 
place  which  scientific  ability  takes  in  the 
really  dominant  men  in  America.  If  the 
conceptions  of  Sigma  Xi  are  correct,  we 
shall  see  a  similar  condition  of  leadership 
among  the  scientific  scholars  of  the  country 
when  sufficient  numbers  of  such  scholars 
have  been  developed  to  overcome  the  prec- 
edence which  we  are  accustomed  to  grant 
to  literature  as  the  standard  of  real  scholar- 
ship. The  chapters  recently  started  in  the 
University  of  Pennsylvania  and  in  Brown 
University  exhibit  the  enthusiasm  which  is 
already  being  kindled  in  this  department  of 
university  life.  -The  charter  membership  in 
both  of  these  cases  was  composed,  practi- 
cally, of  the  whole  staff  of  scientific  profess- 
ors of  the  university.  A.s  an  honor  society, 
it  promises  to  take  a  leading  part  in  all  our 


universities  in  which  science  holds  a  prom- 
inent place. 

The  present  officers  of  the  Society  are: 
President,  H.  S.  Williams,  Yale;  Vtee- Fred- 
dent,  S.  W.  Williston,  Kansas;  Otwregpond- 
ing  Secretary,  J.  McMahon,  Cornell;  Record- 
ing Secretary,  F.  C.  Caldwell,  Ohio;  TVeasurer, 
E.  W.  Davis,  Nebraska ;  Chairman  of  Ckmn- 
dl,  E.  L.  Nichols,  Cornell. 


THE  BIOLOGICAL  SCIENCES  AND  THE 

PEOPLE* 

Like  the  American  Association  for  the 
Advancement  of  Science  (and  other  similar 
organizations),  the  Michigan  Academy  is  an 
expression  of  the  voluntary  scientific  activ- 
ity of  the  people  of  the  State,  and  depends 
for  its  continued  useftilness  on  a  rational 
interest  and  a  helpful  co-operation  on  the 
part  of  the  people. 

It  has  therefore  occurred  to  me  to  inquire 
in  what  way  the  biological  sciences,  from 
whose  adherents  the  Academy  draws  most 
of  its  membership,  touch  the  people :  what 
in  the  growth  of  these  sciences  makes  toward 
and  what  away  from  a  contributory  interest 
on  the  part  of  the  people.  By  contributory 
interest  is  meant  that  which  aids  in  the 
upbuilding  of  the  sciences  by  adding  some- 
thing of  importance  to  their  store  of  fact  or 
theory.  The  question  that  is  raised  is  then , 
not  what  benefit  do  the  people  receive  from 
the  biological  sciences,  for  these  are  many  in 
the  practical  and  in  the  educational  applica- 
tion of  these  sciences ;  the  question  is  rather 
how  may  or  how  do  the  people  benefit  these 
sciences  by  aiding  in  their  further  growth. 

I  shall  speak  from  the  zoological  stand- 
point, but  what  is  true  of  zoology,  is  true, 
in  this  matter,  in  large  measure,  also  of 
botany. 

The  question  seems  to  be  intimately  as- 
sociated with  the  recent  history  of  zoology. 

*  Abstract  of  the  addresB  of  the  retiring  presideDt 
of  the  Michigan  Academy  of  Soienoes,  deliTered  at  tiie 
Lansing  meeting,  March  29,  1900. 
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The  year  1859  fonnd  zoologists,  the 
world  over,  working  indastriously  and 
qnietly  at  almost  purely  descriptive  work. 
No  more  was  expected  of  any  zoologist  than 
that  he  should  discover  and  record  the 
wonders  of  nature  as  revealed  in  the  animal 
kingdom,  and  that  he  should  duly  express 
his  astonishment  at  the  infinite  wisdom 
shown  by  the  creator  in  arranging  all  these 
details.  Of  attempts  to  get  at  the  meaning 
of  the  details  there  were  very  few.  The 
popular  notion  of  the  zoologist's  aim  in  life 
is  expressed  in  a  question  that  I  remember 
to  have  heard  asked  in  my  student  days,  by 
a  much  respected  professor  of  literature  of 
his  zoological  colleague.  ^'  Well  now  what 
is  that  animal  curious  for  ?"  In  this  year 
appeared  Darwin's  '  Origin  of  Species. '  Its 
effect  is  thus  graphically  described  by  V. 
Graff  in  a  recent  lecture.  ^'  It  came  like  a 
lightning  flash  in  a  period  of  quiet  descrip- 
tive work,  a  period  which  had  accustomed 
itself  to  consider  the  nature-philosophy  ideas 
of  the  beginning  of  the  century  as  absurd 
freaks  of  imagination,  unproved  and  un- 
provable, a  period  which  therefore  clung 
anxiously  to  its  foundation  of  facts.  How 
the  theory  of  natural  selection  put  life  into 
this  dry  describing,  how  it  hurried  the  knife 
of  the  anatomist,  and  what  a  broad  prospect 
it  opened  before  the  hitherto  short  sighted 
eye  of  the  systematist  1  About  the  mum- 
mies of  the  species  which,  separated  from 
one  another  by  carefully  formulated  Latin 
diagnoses,  filled  the  collections,  there  sud- 
denly appeared  the  constricting  noose  of 
blood  relationship.  The  petrified  remains 
of  extinct  forms,  hitherto  shut  out  from  the 
community  of  living  beings,  received  flesh 
and  blood  and  demanded  to  be  included 
with  the  existing  fauna  and  flora  in  a  single 
great  genealogical  tree,  representing  the 
history  of  life  on  our  earth." 

Darwin's  book  brought  essentially  two 
contributions.  In  the  first  place  it  brought 
a  mass  of  evidence  in  proof  of  the  proposition 


that  animals  are  related  to  one  another  by 
descent.  The  idea  of  a  process  of  evolution 
is  very  old  and  Osborn  has  recently  traced 
its  history  from  the  early  Greeks  to  the 
time  of  Darwin.  Darwin  did  not  originate 
the  idea,  he  established  it  by  a  mass  of  evi- 
dence and  it  has  been  ever  since  accepted. 

In  the  second  place  Darwin  contributed 
the  theory  of  the  origin  of  species  by  natural 
selection.  This  theory  is  so  well  known 
that  it  need  not  be  restated  here,  but  it  may 
perhaps  be  pointed  out  that  the  theory  does 
not  attempt  to  account  for  the  origin  of  the 
variations  upon  which  it  depends.  It  is  a 
fEkct  that  these  variations  occur  and  Dar- 
win's theory  bases  itself  upon  this  fact.  He 
spoke  of  such  variations  as  fortuitous. 
Aside  from  certain  correlations,  variations 
seemed  to  Darwin  to  occur  by  chance,  though 
he  did  not  exclude  the  possibility  of  their 
being  later  found  to  be  subject  to  law. 

The  idea  that  the  multitude  of  animal 
forms  had  thus  originated  by  a  process  of 
evolution,  and  that  this  process  was  gov- 
erned by  a  simple  law,  affected  the  whole 
subsequent  course  of  zoology. 

Zoologists  soon  came  to  accept  not  only 
evolution  as  a  process,  but  natural  selection 
as  at  least  the  chief  explanation  of  the  proc- 
ess. The  zoologists  following  Darwin  made 
but  little  attempt  to  study  the  variations 
upon  which  the  theory  of  natural  selection 
based  itself,  or  to  determine  the  range  of 
variations  or  their  causes .  Having  decided 
that  animals  were  related  to  one  another, 
and  having  fixed  the  law  governing  the 
origin  of  the  relationship,  zoologists  began 
to  turn  their  attention  to  a  study  of  the 
degree  of  relationship.  A  mania  seems  to 
have  become  prevalent  for  the  construction 
of  a  genealogical  tree  of  the  entire  animal 
kingdom.  The  ultimate  aim  of  zoologists 
ten  years  ago,  or  even  five  years  ago  was 
animal  genealogy,  and  such  is  still  the  aim 
of  many  working  zoologists.  Paleontology, 
comparative  anatomy  and  embryology  were 
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believed  to  fumiBh  the  means  for  anravel- 
ing  animal  genealogies. 

All  three  of  these  lines  of  research  have 
been  pnrsned  (from  the  phylogenetic  stand- 
point) with  great  enthusiasm  since  1859, 
and  they  are  still  being  pnrsned ;  the  results 
have,  however,  fallen  far  short  of  meeting 
anticipations.  From  the  paleontological 
side  it  was  evident  from  the  first  that  many 
animals  had  left  no  recognizable  fossil  re- 
mains. In  other  cases  the  remains  were  so 
imperfect,  so  difficult  of  access  and  so  few 
that  nothing  like  a  complete  series  could  be 
hoped  for.  Paleontology  has  accomplished 
a  great  deal.  Where  it  is  available,  it  is 
without' doubt  the  safest  guide,  perhaps  the 
only  safe  guide  in  phylogenetic  speculation. 
On  the  other  hand  it  has  not,  and  in  the 
nature  of  its  materials  cannot  lead  to  a  re- 
alization of  the  zoologists'  dream  of  a  phy- 
logenetic millenium. 

Comparative  anatomy  has  been  to  a  con- 
siderable extent  neglected  during  the  past 
thirty  years.  Among  the  invertebrates, 
where  the  research  could  be  carried  on  by 
the  rapid  methods  of  modern  microscopic 
technique  there  has  been  more  work,  than 
among  the  larger  vertebrates  where  it  is 
necessary  to  use  the  tedious  method  of  dis- 
section. Among  the  anatomical  research 
of  the  last  quarter  of  a  century  there  is  a 
noticeable  dearth  of  monographic  work.  In 
the  earlier  part  of  the  century  anatomists 
were  not  so  much  concerned  with  the  dis- 
covery of  relationships,  they  were  content 
to  work  long  on  single  animals,  and  there 
were  thus  produced  anatomical  monographs 
which  have  not  since  been  surpassed  in 
quality.  With  the  advent  of  Darwinism 
came  a  feverish  haste  to  detect  relationships, 
and  this  resulted  in  a  desire  to  compare 
large  numbers  of  animals  with  one  another. 
The  time  required  to  study  the  whole  struc- 
ture of  a  large  series  of  animals  was  too 
great  for  the  life  time  of  one  man.  Much 
could,   however,  be  accomplished  by   the 


comparison  of  a  single  organ  through   -"-  ^ 
series  of  animals — and  so  the  compt  -  ■' 
anatomy  of  animals  (monographic    -r. 
gave  place  to  the  comparative  anati  i  : 
organs. 

A  second  characteristic  of  the  coi    .. 
tive  anatomy  of  this  period  has  bi. 
great  reliance  upon  embryology.     It  ^: 
have  been  too  often  distorted  to  mak<    . 
fit  with  the  results  of  embryol(^ical 
and  thus  what  should  be  the  base   . 
pyramid  has  been  made  its  apex.         _ 

Embryology  was,  however,  the  g^dii  ^^ 
of  the  post-Darwinian  workers.     It  s 
to  offer  by  far  the  easiest  and  quickesi 
tions  of  their  problems.    It  soon  dev<  "_ 
a  technique  of  great  intricacy  and  of 
accuracy,  and  it  came  to  offer  eas} 
questd  to  the  ambitious  investigator    ~~ 
faintest  hints  at  relationship  were  aoc 
as  of  the  utmost  importance  and  were 
the  deepest  meaning.    Scarcely  any  zc  * 
ical  work  was  complete  without  ito  er 
ological  side.    But  it  soon  became  ev 
that  the  development  of  an  animal  * 
not  be  construed  as  a  simple  repetiti    ' 
its  ancestral  history.    The  ancestors' 
tures  were  always  more  or  less  modifif 
features    impressed  upon  the   develf 
animal  by  ita  sorrouadings.     The  em. 
was,  so  to  speak,  burdened  by  a  do 
task.   It  not  only  repeated  the  history  < 
ancestor,  but  it  had  also  to  adapt  itse 
its  own  very  different  conditions.    Th* 
velopment  thus  came  to  be  considere 
made  up  of  two  factors — those  that  \. 
ancestral  (phylogenetic)  and  those  that  ^ 
acquired  by  the  embryo  and  peculiar  t 
(caenogenetic    factors).     The  record 
thus  said  to  be  falsified  and  to  pick  oat 
true  from  the  false  became  the  difficult 
of  the  embryologist.    This  was  a  task 
quiring  great  judgment  and  one  conceru 
which  individual  observers  were  likd . 
differ  greatly.    If  an  observer  started 
with  a  certain  theory  as  to  the  ances. 


jm£I90(!J 


SCIENCE 


909 


HHj  of  0  anisi&l,  all  those  Actors  in  its 
■efitfbich  did  not  aooord  with  the 
icR  apt  to  seem  to  him  to  be  biA- 
^rftke  record.   Another  obedrer 
.tteaoekts  before  hinif  bat  work- 
m  %  £fiRiLt  theorj,  would  diaeoiTer 
■ay  of  toe  so^alled  fidsifieations 
laEjuasml  fintaresu 

r  bda  vhich  has  hamp»^  em- 

^,  If  a  pbrkfen^fic  discipline  baa 

ietoo  ^;xL\  liiiitadoii  of  the  in- 

toic^  orsan.    It  is  eaaer 

gf  C9ttri«  loa  ai  in^^^stigate  the 

flVEctif  aZ  :3e  menioas  of  die 

T<  R  uie  2  iidge  cflmftcti  j  of 

tf  a  IK  HUT  w!iaL  w^  know 

1SLS&  ic  TO.     Aoii  « 

^  TinHt  know  die 

2  jee  TEHIK  3ft  aeces- 


nnUl  we  have  Twtly  wld«m«l  o«r  m  of 
knowledge.  Then  too  It  In  b«lng  mlM 
that  the  conrtrnctioD  of  ft  phylo««ny  of  »««• 
mala  «,  after  all,  not  ft  mftttof  of  ♦»«»  giH^t- 
eat  conseriaenue.  So  long  M  w«.  know  that 
animals  are  relator  to  one  wothw  »«(« M. 
long  a«  we  are  a^>1e  to  Inmtlgftte  tW  kw# 
whfch  ha.e  governed  the  «.uWUhmo«ior 
that  relationship,  it  doe.  not  «o  tnm^^  m»«*r 
just  n'.hM  the  prerri^e  '*'*♦''>'"'!'''•  f^, 

1.  There i«»«ongtho<«»«»(W««l'»f'"';j>; 
descriptive  «u^.m7  or  «»»*'y'**f  *  J*';^ 
encv.  not  yet  ve^  V  ^^grtpMo 

^„d«.f:he-^nni«J0f^-2^^:t 
ben«en«  *  pnrym  W  U«^  ^ 

.^mn; W  ap«n  ^'''f J^ JT;;^  «^  "^"^^ 
^.,«=V.n.    7.e  ^r^  Hook^  ^^^  ^^ 

dnn  «  «  '»  ?Mn  »  •«»  ^^^  ^,,„,, 

-     ,   ^.X^   ^^^     ^,t^    ^ 

.,...^«^u.   ^   ^».M '♦••'<•/ 
■  «  jn  -^  •'"  '  ««  ."«'^"»' 
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3.  Toward  a  stady  of  the  effect  of  envi- 
ronment in  inducing  and  modifying  de- 
velopmental processes.  Experimental  mor- 
phology, experimental  zoology,  experimental 
embryology,  are  new  sabdivisions  of  oar 
sabject  which  express  this  tendency.  It  is 
possible  to  sabject  developing  animals  to 
the  inflaenoe  of  various  factors  of  the  en- 
vironment in  order  to  determine  their  effect. 
Developing  eggs  may  be  snbjected  to  dif- 
ferent temperatures,  or  to  chemical  solu- 
tions of  different  sorts  and  strengths  or  to 
the  influence  of  electricity.  In  this  way 
we  may  find  what  influence  each  of  these 
factors  has  on  development.  Adult  ani- 
mals may  be  subject  to  similar  changes  of 
environment.  The  results  of  such  researches 
are  usually  expressible  by  mathematical 
symbols,  such  as  geometric  curves  or  alge- 
braic equations. 

Such  work  is  only  in  the  beginning  but 
it  may  ultimately  lead  to  such  an  analysis 
of  the  environment  as  to  enable  us  to  as- 
sign to  each  of  its  factors  its  proper  value 
as  an  element  in  organic  development. 

Experimental  work  is  also  being  directed 
toward  a  determination  of  the  internal  fac- 
tors of  development,  those  which  are  resi- 
dent in  the  animal  itself  and  are  not  im- 
pressed upon  it  by  the  environment.  The 
effect  of  the  removal  of  portions  of  the  de- 
veloping egg,  enables  us  to  determine  the 
part  taken  by  those  portions  in  the  normal 
development  of  the  whole  egg.  Others  of 
the  internal  factors  of  development  may  be 
studied  by  direct  observation  (without  ex- 
periment) and  by  comparison. 

4.  Toward  a  study  of  the  activities  of 
animals.  Animals  exhibit  many  sorts  of 
activities  that  may  be  classified.  Those 
connected  with  the  taking  of  food,  with  re- 
production, with  the  rearing  of  young,  with 
construction  of  dwellings,  with  community 
life  and  so  on.  We  are  beginning  to  sus- 
pect that  many  of  these  activities  have  fea- 
tures that  are  common  to  large  numbers  of 


animals  and  that  their  origin  and  develop 
ment  may  be  traced  with  as  much  certaint 
as  the  origin  and  development  of  the  organ 
of  the  animals.  Many  of  the  activities  c 
man  himself  may  doubtless  be  traced  to  a 
origin  in  the  lower  animals  and  much  ligl 
thereby  thrown  on  what  we  are  pleased  t 
call  human  nature. 

Monographic  work  in  its  descripti\ 
branches,  the  study  of  variation  experimei 
tal  work,  and  the  study  and  comparison  < 
the  activities  of  animals  seem  then  to  be  tl: 
directions  in  which  zoological  research  : 
now  turning. 

The  phylogenetic  phase  has  passed  tl 
height  of  its  development  for  the  presei 
and  must  await  the  accumulation  of  ne 
data  before  it  can  again  become  dominaD 
But  since  the  study  of  phylogeny  does  n< 
really  solve  any  philosophical  question  (bi 
only  gives  form  to  a  question  already  a 
sumed  to  be  solved)  it  is  likely  that  it  wi 
never  again  become  ascendant.  Time  wi 
bring  the  solution  of  many  of  its  problem 
but  such  solutions  are  likely  in  the  futui 
to  possess  only  a  secondary  interest. 

On  the  other  hand  the  new  lines  of  woi 
look  toward  the  solution  of  the  most  in 
portant  questions  concerning  the  me^wd  < 
origin  of  organic  forms. 

Coincident  with  the  gradual  acceptan< 
of  the  evolution  idea,  and  coincident  wii 
the  great  development  of  morphol(^c 
and  phylogenetic  ideas  in  our  universitie 
there  seems  to  have  been  a  decline  in  popul 
activity  in  natural  history.  This  did  not  b 
come  manifest  immediately  after  1859,  b 
began,  perhaps,  ten  or  fifteen  years  aft 
that  date  and  has  been  in  progress  sin 
then,  up  very  nearly  to  the  present  time. 

The  most  striking  evidence  of  this  d 
cline  is  afforded  by  the  decay  of  natur 
history  societies.  In  this  state  Detroit  ax 
Grand  Bapids  each  formerly  supported  8U< 
societies.    They  were  well  patronized,  hi 


June  22, 1900.] 


SCIENCK 


971 


rooms  of  their  own,  held  stated  meetings, 
and  accamulated  collections.  The  Detroit 
Society  has  long  since  decayed  and  its  col- 
lections have  passed  into  other  hands.  The 
people  of.  Grand  Bapids  are  so  apathetic 
that  there  seems  every  reason  to  fear  that 
they  will  permit  the  collections  of  the  Kent 
County  Society,  to  pass  out  of  the  city. 

Many  similar  societies  in  other  parts  of 
the  country  have  had  like  histories.  A 
number  of  such  are  known  to  me. 

This  decline  of  popular  interest  has  af- 
fected not  so  much  the  theories  of  natural 
history  as  its  materials,  not  so  much  per- 
haps popular  interest  as  popular  partici- 
pation. It  has  taken  place  by  the  side  of 
an  unprecedented  activity  in  zoology  in  the 
universities  and  colleges,  and  in  the  scien- 
tific work  of  the  government. 

May  we  not  seek  the  explanation  of  it  in 
two  directions.  First  in  the  hostility  or 
apathy  of  the  church.  So  long  as  the 
study  of  natural  history  seemed  merely  to 
reveal  the  wonders  of  creation  and  to  mag- 
nify the  marvellous  work  of  the  creator, 
the  church  encouraged  it  The  evolution 
idea  on  the  other  hand  was  strongly  com- 
batted  by  the  church.  While  it  is,  per- 
haps, not  possible  to  trace  the  effect  of  this 
controversy  on  the  popular  interest  in  nat- 
ural history,  we  may  feel  sure  that  a  state 
of  mind  which  looked  upon  every  animal 
adaptation,  as  upon  every  visitation  of  dis- 
ease, as  an  expression  of  divine  wisdom, 
must  have  been  more  sympathetic  toward 
the  study  of  natural  history,  than  one 
which  saw  in  the  animal  only  a  vaguely 
comprehended  end-result  of  an  evolution 
process,  itself  subversive  of  accepted  re- 
ligious beliefs. 

A  further  reason  for  the  decline  in  pop- 
ular interest  may  be  sought  in  the  lack  of 
stimulus  from  above.  The  zoologists  of  the 
universities  and  colleges  had  become  mor- 
phologists.  A  few  of  them  kept  up  an  in- 
terest in  systematic  zoology,  but  for  the 


most  part  they  were  engaged  in  the  labora- 
tory study  of  the  anatomy  and  develop- 
ment of  preserved  animals.  Existing  ani- 
mals, the  end-results  of  an  evoltUion  process 
were  to  be  grouped  in  accordance  with 
their  genealogical  history.  The  activities 
of  animals,  their  habits,  habitats,  distri- 
bution, their  relations  to  their  environ- 
ment, their  ecology  in  short — ^all  these 
were  thought  to  be  of  little  consequence. 
Students  sent  out  from  the  laboratories  of 
these  teachers  were  much  more  familiar 
with  sections  and  dissections  than  with 
living,  or  even  entire  animals.  Once  re- 
moved from  the  laboratory  with  its  equip- 
ment of  apparatus  such  students  were 
quite  helpless. 

They  experienced  in  most  cases  great  diffi- 
culty in  finding  again  in  the  field  the  animals 
that  had  served  their  laboratory  studies. 
These  students  are  the  persons  from  among 
whom  the  membership  in  natural  history 
societies  is  recruited.  They  are  the  persons 
who  stimulate,  in  any  community,  an  inter- 
est in  natural  history  studies.  These  young 
recruits  were  then  without  interest  in  the 
study  of  living  animals  in  their  natural  en- 
vironment, while  the  people  were,  as  they 
will  likely  always  be,  without  interest  in 
the  laboratory  study  of  anatomy  and  de- 
velopment. That  which  interests  the  people 
is  not  the  dead  end-product,  but  the  living, 
active  animal,  the  activities  of  animals, 
what  they  do  and  why  they  do  it. 

The  people  at  large  care  but  little  about 
the  structure  even  of  man ;  they  will  know 
only  what  is  necessary  to  care  for  the  ma- 
chine, and  most  of  that  they  leave  to  the 
doctors.  To  know  the  origin  of  the  various 
structures  of  man  does  not  greatly  interest 
them.  How  overwhelming  on  the  other 
hand  is  their  interest  in  man's  oetmHes.  No 
other  human  interest  transcends  it. 

But  just  as  the  structure  of  man  has  had 
a  history :  just  as  we  may  trace  the  de- 
velopment of  his  heart  or  brain  through 
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yariouB  stages  which  exist  in  the  lower  an- 
imals, so  have  the  activities  of  man  also 
had  a  history.  The*germs  of  his  doings  are 
to  be  found,  perhaps  all  of  them,  among  the 
lower  animals.  The  social  instinct,  the 
home*bnilding  instinct,  the  instinct  to  care 
for  the  young,  and  how  many  others  do  we 
find  in  the  lower  animals.  That  these  ac- 
tivities of  the  lower  animals  have  given  rise 
to  those  of  man  there  seems  little  room  to 
doubt.  Just  as  the  structure  of  man  must 
be  viewed  against  a  background  formed  of 
the  structures  of  lower  animals,  in  order 
that  it  may  be  understood,  so  must  man's 
activities  be  viewed  against  the  back- 
ground formed  of  the  activities  of  lower 
animals. 

Zoologists  are  only  slowly  coming  to  rea- 
lize this  ikct,  and  in  the  study  of  variation 
and  its  causes,  in  the  study  of  the  relation 
between  the  animal  and  its  environment,  in 
the  study  of  ecology,  or  experimental  zo- 
ology, we  see  evidence  of  this  realization. 

In  this  movement,  indeed,  the  popular 
interest  and  the  popular  wisdom  find  their 
justification.  In  so  &r  as  zoology  affords 
an  explanation  of  the  origin  of  human  ac- 
tivities, it  becomes  important  in  the  conduct 
of  life,  in  so  &r  it  justifies  itself  in  the  eyes 
of  the  people.  Zoology  is  now  passing  rap- 
idly out  of  the  ultra  morphological  and 
ultra  systematic  phase,  into  a  phase  where 
it  will  concern  itself  more  with  the  activi- 
ties of  living  animals  and  with  the  relation 
of  these  to  the  environment. 

In  these  matters  it  will  again  appeal  to 
the  popular  interest.  Students  from  our 
colleges  and  universities  when  they  have 
quitted  the  laboratory  will  no  longer  feel 
themselves  strangers  to  nature.  When  they 
go  among  the  people  they  will  stimulate 
the  study  of  a  rational  natural  history. 

,  From  this  cause  and  fix>m  the  final  lapse 
of  the  now  nearly  extinct  opposition  of  the 
church  we  may  expect  a  popular  revival  of 
interest  in  natural  history  subjects.     In- 


deed, the  introduction  of  nature  study  into 
our  schools,  the  increasing  number  of  popu- 
lar books  and  magazine  articles  on  natural 
history  indicate  that  this  revival  is  already 
at  hand. 

In  the  days  before  Darwin  natural  history 
societies  contributed  no  inconsiderable  part 
to  the  advancement  of  the  sciences  of  zool- 
ogy and  botany.  This  they  did  through 
their  collections  and  through  the  discovery 
by  their  members  of  new  species,  new  local- 
ities and  hitherto  unknown  habits  of  ani- 
mals. May  not  the  revival  of  popular  in- 
terest which  seems  to  be  at  hand  again 
contribute  to  the  advance  of  zoology  ?  Ob- 
servations on  the  daily  life  of  animals,  on 
their  distribution  and  variations,  on  related 
subjects,  may  be  made  without  the  elabor- 
ate equipment  of  laboratory  and  library 
that  is  necessary  for  morphological  work. 
Buch  observations  are  well  possible  to  iso- 
lated members  of  a  society  like  this  one, 
and  carefully  made  and  well  thought  out, 
become  real  contributions  to  our  science. 

Jacob  Bsighabd. 
Ukivbbsity  of  MicmoAK. 


THE  8TEAM-1XJBBINE. 

An  apparently  important,  and  to  the 
writer,  at  least,  new,  fact  in  the  opertition  of 
the  steam-turbine  is  revealed  by  ex{>eri- 
mental  investigations  in  progress  for  some 
time  past  in  the  laboratories  of  Sibley  Col- 
lege, with  both  saturated  and  superheated 
steam.  Contrary  to  the  usual  theory  of 
that  apparatus,  it  is  found  that  a  very  sub- 
stantial gain  may  be  had  by  the  use  of  su- 
perheat, not  only  in  efficiency  but  also  in 
capacity. 

The  steam-turbine  is  not  subject  to  that 
form  of  waste  known  as  '  initial '  or  ^  cylin- 
der '  condensation  which  adheres  to  every 
piston-engine  as  a  consequenoe  of  the  lai^ 
fiuctuations  of  temperature  which  aoocHn- 
pany  the  variations  within  the  cylinder  be- 
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tween  boiler  and  condenser  pressares,  and 
which,  with  the  best  of  engines  employing 
saturated  steam,  amount  to  ten  or  twenty 
per  cent,  and  to  a  multiple  of  such  figures 
for  small  machines.  The  interior  surfaces 
of  the  turbine,  in  steady  working,  remain 
at  precisely  the  same  temperatures  and 
absolutely  without  those  fluctuations  which 
produce  waste  in  the  reciprocating,  and  in 
the  other  forms  of  rotary,  engine.  As  it  is 
to  reduce  this  particular  waste  that  super- 
heating is  employed,  ordinarily,  there  would 
not  be  expected  to  be  found  any  other  gain 
by  its  use  in  the  steam-turbine  than  that 
increase  of  thermodynamic  efficiency  which 
is  due  to  the  widened  range  of  temperature, 
in  this  case  amounting  to  about  one-tenth 
of  one  per  cent,  per  degree  of  superheat. 
Investigations  by  Messrs.  Schieren  and 
Thomas,  above  alluded  to,  show,  on  the  con- 
trary, a  gain  of  about  one  per  cent,  for  each 
one  and  two-thirds  degrees,  C,  three  Fahr- 
enheit degrees,  of  superheat  and  the  remark- 
able and  unexpected  result  of  an  increase  in 
the  capacity  of  the  machine  of  about  one 
hundred  per  cent,  by  the  use  of  but  20®  C, 
37**  Fahr.,  superheat.  The '  water-rate '  of 
the  turbine,  a  La  Yal  machine  of  ten  horse- 
power as  rated,  decreased  from  about  21 .7 
kgs.,  48  lbs.,  to  1.99  kgs.,  44  lbs,  with  pres- 
sure rising  from  three  atmospheres  to  eight, 
with  a  two-thirds  vacuum,  and  with  satu- 
rated steam ;  while  the  figures  fell  ofif  about 
12  per  cent,  with  superheating,  rising  to  a 
very  moderate  maximum  as  above.  Re- 
duced to  thermal  units  per  horse-power  per 
hour,  the  same  effect  appears  in  a  very  sim- 
ilar proportion.  The  causes  of  the  gain  in 
thermodynamic  efficiency  and  of  capacity 
are  presumably  identical — the  extinction  of 
the  friction-wastes  due  to  the  retardation 
of  the  current  of  fluid  traversing  the  pas- 
sages of  the  turbine  by  concurrent  resist- 
ances coming  of  the  weighting  of  the  current 
of  steam  with  drops  and  mist  and  the  ad- 
herence of  moisture  in  mist,  drops  and  even 


streams,  very  probably,  to  the  walls  of  the 
steam-passages  of  the  turbine.  The  phe- 
nomenon will  however,  be  the  subject  of 
extended  investigation  in  the  course  of  the 
work  in  research  constantly  in  progress  and 
a  way  will  probably  be  found  of  precisely 
identifying  the  cause  and  determining  the 
laws  governing  its  action  in  the  production 
of  these  variations  of  efficiency  and  capacity. 
That  this  apparently  obvious  explanation  is 
the  correct  one  and,  certainly,  that  the  gain 
is  not  due  any  such  action  as  produces  the 
remarkably  beneficial  effi^cts  observed  in  the 
reciprocating  engine,  is  tolerably  well  indi- 
cated by  the  fact  that  the  gain  in  this  case, 
by  superheating,  is  substantially  propor- 
tional, so  far  as  here  carried,  to  the  amount 
of  superheat  and  the  graphic  log  shows  a 
straight  line  of  decreasing  consumption  of 
steam. 

R.  H.  Thurstox. 


THE  MOBmGUOID    EELS   IN  AMERICAN 

WATERS, 

Notwithstanding  the  numerous  eels 
which  have  been  discovered  in  American 
waters,  none  has  yet  been  found  which  has 
been  referred  to  the  family  of  Moringuidce, 
Indeed,  from  the  literature  it  would  appear 
that  the  group  was  peculiar  to  the  seas  of 
India  and  the  Molucca-Indian  archipelago. 
However,  Dr.  Smith  recently  received  from 
Mr.  George  M.  Gray,  of  Woods  Hole,  an 
eel  found  in  branching  coral  at  Ban  Gero- 
nimo,  near  San  Juan,  on  the  north  shore  of 
the  island  of  Porto  Rico,  which  he  was  at 
a  loss  to  allocate  and  took  it  to  Dr.  Gill. 
The  latter  was  struck  by  its  resemblance  to 
AphthalmichthySj  and  the  subsequent  compar- 
ison with  the  figures  of  Bleeker's  ^ Atlas  Ich- 
thyologiques  des  Indes  Orientales  N^rlaif- 
daises '  revealed  no  differential  characters 
to  separate  it  from  that  genus.  Further,  a 
consideration  of  the  very  elongated  whip- 
like forms  referred  by  Jordan  and  Evermann 
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to  the  sabfamily  Stilbiseince  of  the  family 
Murasne80cida&  shows  that  all  are  true  Mor- 
inguidce,  the  genus  Stilhiscus  being  identical 
with  Moringua,  having  the  same  structure 
of  the  fins.  Instead  of  American  waters 
being  destitute  of  representatives  of  the 
family,  it  now  turns  out  that  they  are  the 
headquarters  of  the  group  and  that  four 
genera  are  found  therein — Moringua,  Aph- 
thalmichthySf  Leptoconger  and  Gordiichthys. 

The  Porto  Kican  Apthalmichthys  agrees 
most  closely  with  the  A.  abbreviatus  of  the 
Indo-Moluccan  archipelago  (Java,  Celebes, 
Amboyna,  etc.).  It  has  a  more  elongated 
body  (the  depth  about  54  times  in  the 
length),  and  the  head  forms  one- thirteenth 
of  the  length.  No  true  pectorals  are  de- 
veloped, although  a  slight  fold  exists  behind 
the  upper  portion  of  the  branchial  aperture. 
The  tail  forms  a  little  more  than  one-third 
of  the  length.  The  color  in  life  was  a  uni- 
form gray  olive.  The  specimen  is  270  mm. 
long.  The  species  may  be  called  AphthaU 
michthys  caribbevs.  A  detailed  description 
will  be  published  hereafter. 

This  discovery  is  of  unusual  interest.  It 
takes  a  family  out  of  the  category  of  geo- 
graphically restricted  types  and  adds  one  to 
those  of  tropicopolitan  distribution.  It  is 
probable  that  species  will  be  found  under 
analogous  conditions  in  all  tropical  seas  and 
that  they  are  rare  only  in  museums.  But 
they  are  of  such  a  shape  and  occur  amidst 
such  environments  that  they  can  only  be 
secured  by  some  happy  accident,  unless  they 
may  be  deliberately  sought  for  with  proper 
appliances.  The  family  itself  has  special 
interest  for  the  morphologist.  The  species 
differ  from  all  others  in  the  great  extent  of 
the  abdominal  cavity  (about  two-thirds  of 
the  total  length)  and  the  situation  of  the 
heart,  which  is  far  behind  the  gill  arches 
and  not  close  to  the  hindmost  one  as  in 
fishes  generally. 

Theo.  Gill. 
H.  M.  Smith. 


A    PRELIMINARY  ACCOUNT  OF  THE  SOLAR 

ECLIPSE  OF  MAY  28,  1900,  AS  OBSERVED 

BY  THE  SMITHSONIAN  EXPEDITION, 

Partly  in  deference  to  the  report  of  the 
United  States  Weather  Bureau,  from  which 
it  appeared  that  the  chance  of  a  fair  eastern 
sky  on  the  morning  of  the  eclipse  was  about 
8  to  1 ,  and  after  examination  by  Mr.  Abbot 
of  many  stations  in  North  Carolina,  Wades- 
boro,  of  that  State,  was  selected  early  in 
April  as  the  site  of  the  Smithsonian  obser- 
vations. The  advantages  of  Wadesboro 
being  also  recognized  by  Professor  Young, 
of  Princeton,  Professor  Hale,  of  Yerkes 
Observatory,  and  the  Beverend  J.  M. 
Bacon,  of  the  British  Astronomical  Asso- 
ciation, it  came  about  that  four  large  ob-  ' 
serving  parties,  besides  several  smaller  ones 
and  numeo'ous  excursionists  from  the  sur- 
rounding country,  were  all  joined  to  pro- 
duce at  Wadesboro  one  of  the  largest  com- 
pany of  eclipse  observers  ever  assembled 
for  scientific  purposes.  It  is  a  matter  for 
congratulation  that  the  sky  at  Wadesboro 
upon  the  day  of  the  eclipse  was  cloudless 
and  clearer  than  the  average,  so  that  the 
efforts  of  the  observing  forces  were  not 
thwarted  by  any  circumstances  beyond 
their  control.  The  provisions  of  the  Mayor 
and  authorities  of  Wadesboro  for  prevent- 
ing intrusion  before  and  during  the  eclipse, 
and  thus  securing  an  undisturbed  field  of 
operations,  deserve  especial  recognition. 
Further  than  this,  the  many  acts  of  courtesy 
and  hospitality  to  the  visiting  astronomers 
on  the  part  of  the  townspeople,  will  long  be 
remembered  by  the  recipients. 

The  Smithsonian  party  proper  consisted 
of  thirteen  observers,  and  included  Mr. 
Langley,  Mr.  Abbot,  Aid  Acting  in  Charge 
of  the  Smithsonian  Astrophysical  Observa- 
tory, Hr.  Smillie,  in  charge  of  photography, 
Mr.  Putnam,  of  the  United  States  Coast 
Survey,  Mr.  Fowle,  Mr.  Mendenhall,  Mr. 
Child,  Mr.  Draper,  Mr.  Gill,  Mr.  Kramer 
and  Mr.  Smith.     Included  with  these  the  , 
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Reverend  Father  Searle  and  the  Keverend 
Father  Woodman  gave  most  valuable  as- 
sistance. Mr.  Hoxie,  of  Fort  Royal,  South 
Carolina,  and  Mr.  Little,  of  Wadesboro, 
rendered  valued  assistance  to  Mr.  Futnam 
during  totality. 

Frofessor  Hale,  of  the  Yerkes  Observa- 
tory, was  a  member  of  the  party,  while  still 
in  general  charge  of  the  Yerkes  expedition, 
and  his  counsel  and  aid  were  of  the  great- 
est service.  Mr.  Clayton,  of  Blue  Hill 
Meteorological  Station,  occupied  a  part  of 
the  grounds  of  the  Smithsonian  party. 

The  main  object  of  the  investigation  was 
of  course  the  corona,  and  of  this  (first)  a 
^photographic  and  visual  study  of  its  struc- 
ture, with  (second)  a  determination  by  the 
bolometer  whether  appreciable  heat  reaches 
us  from  it,  and,  if  possible,  an  examination 
of  the  form  of  its  spectrum  energy  curve. 

The  writer  had  been  particularly  struck, 
when  observing  the  eclipse  of  1878,  on 
Fike's  Feak,  by  the  remarkable  definiteness 
of  filamentary  structure  close  to  the  sun's 
limb,  and  had  never  found  in  any  photo- 
graphs, not  even  in  the  excellent  ones  of 
Campbell  taken  at  the  Indian  eclipse  of 
1898,  anything  approaching  what  he  saw  in 
the  few  seconds  which  he  was  able  to  de- 
vote to  visual  6bservations  at  the  height  of 
14,000  feet.  His  wish  to  examine  this  inner 
coronal  region  with  a  more  powerful  photo- 
graphic telescope  than  any  heretofore  used 
upon  it,  was  gratified  by  the  most  valued 
loan,  by  Frofessor  E.  C.  Fickering,  of  the 
new  12-inch  achromatic  lens  of  135  feet 
focus  just  obtained  for  the  Harvard  College 
Observatory.  This  lens,  furnishing  a  focal 
image  of  more  than  15-in.  diameter,  was 
mounted  so  as  to  give  a  horizontal  beam 
from  a  coelostat  clock-driven  mirror  by 
Brashear,  of  18-inch  aperture,  and  used 
with  30-inch  square  plates.  To  supplement 
this  great  instrument,  a  5-inch  lens  of  38- 
(t  focus,  loaned  by  Frofessor  Young,  was 
pointed  direotly  at  the  sun.    This  formed 


images  upon  11x14  plates  moved  in  the 
focus  of  the  lens  by  a  water  clock.  Specially 
equatorially  mounted  lenses  of  6-,  4-  and  3- 
inch  aperture,  driven  by  clock  work,  were 
provided  for  the  study  of  the  outer  corona, 
and  the  search  for  possible  intra-mercurial 
planets. 

For  the  bolometric  work  the  massive 
siderostat,  with  its  17-inch  mirror,  with  a 
large  part  of  the  delicate  adjuncts  employed 
at  the  Smithsonian  Institution  in  recent 
years,  to  investigate  the  sun's  spectrum,  was 
transported  to  Wadesboro.  The  excessively 
sensitive  galvanometer  reached  camp  with- 
out injury  even  to  its  suspending  fiber, 
a  thread  of  quartz  crystal  Yrkjnf  ^^^^  ^^ 
diameter. 

Besides  these  two  chief  aims  (the  photog- 
raphy and  bolometry  of  the  inner  corona), 
several  other  pieces  of  work  were  under^ 
taken,  including  the  automatic  reproduc- 
tion of  the  '  fiash  spectrum '  by  means  of  an 
objective  prism  with  the  135-fb.  lens ;  the 
photographic  study  of  the  outer  coronal 
region,  including  provision  for  recognizing 
possible  intra-mercurial  planets,  already 
alluded  to,  visual  and  photographic  obser- 
vations of  times  of  contact,  and  sketches 
of  the  corona  both  from  telescopic  and 
naked  eye  observations. 

The  assignment  of  the  observers  was  as 
follows :  Mr.  Langley,  in  general  charge  of 
the  expedition,  observed  with  the  same  5- 
inch  telescope  used  by  him  on  Fike's  Feak 
in  1878,  which  was  most  kindly  lent  for 
this  special  comparison  by  Frofessor  Brown 
of  the  TJ.  S.  Naval  Observatory;  C.  G. 
Abbot,  aid  acting  in  immediate  charge, 
assigned  with  C.  E.  Mendenhall  to  the 
bolometer  ;  T.  W.  Smillie,  having  general 
direction  of  the  photographic  work,  made 
exposures  at  the  135-ft.  telescope;  F.  E» 
Fowle,  Jr.,  assigned  to  38-fk.  telescope; 
Father  Searle,  directing  the  assembled  tel- 
escopes for  the  outer  coronal  region,  and  for 
intra-mercurial  planets,  assisted  by  F.  A» 
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Draper  and  C.  W.  B.  Smith,  exposed  two 
cameras  of  3-inch  aperture  and  11-ft. 
focns,  and  two  of  4^-inch  aperture  and  3^ 
ft.  focus  ;  all  four  of  these  telescopes  be- 
ing mounted  on  a  single  polar  axis  driven 
by  an  excellent  clock  ;  DeLancey  Gill  as- 
sisting Mr.  Smillie,  removed  the  flash  spec- 
trum objective  prism  at  second  contact,  and 
made  a  single  long  exposure  with  a  6-inch 
photographic  lens  of  7^- ft.  focus  equator- 
ially  mounted;  Assistant  G.  E.  Putman, 
who  by  the  kindness  of  the  Superintendent 
of  the  U.  8.  Coast  Survey,  was  detailed  for 
latitude,*  longitude,t  and  time  observa- 
tions, also  observed  contacts,  directed  the 
striking  of  signals  by  Mr.  Little,  and  ren- 
dered other  valuable  services.  Mr.  Putman 
was  assisted  in  recording  contacts  by  Mr. 
Hoxie.  B.  C.  Child,  observing  with  a 
6-inch  telescope  of  7^-ft.  focus,  made 
sketches  with  special  references  to  inner 
coronal  detail,  and  was  in  addition  charged 
with  all  electrical  circuits  for  chronogi*aph 
and  automatic  photographic  apparatus. 
Father  Woodman,  with  SJ-inch  telescope, 
observed  contacts  and  made  sketches. 

The  first  detachment,  consisting  of 
Messrs.  Abbot,  Fowle,  Kramer  (instru- 
ment maker)  and  Smith  (carpenter), 
reached  Wadesboro  May  4th,  and  were  soon 
joined  by  Messrs.  Draper  and  Putnam.  The 
latter  returned  to  Washington  after  a  short 
but  satisfactory  latitude  and  longitude  cam- 
paign, reaching  Wadesboro  again  just  before 
the  eclipse.  Other  members  of  the  party 
reached  camp  on  and  after  the  middle  of 
the  month.  The  first  comers  found  a  very 
satisfactory  shed  already  erected  and  piers 
begun.  Not  a  day  passed  from  the  time  of 
the  arrival  of  the  apparatus.  May  7th,  to  the 
day  before  the  eclipse,  that  was  not  fully 
occupied  in  perfecting  the  arrangements. 

The  most  striking  portion  of  the  installa- 
tion was  the  line  beginning  at  the  northwest 

*  34°  br  52^^  N. 
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pier,  with  its  equatorial  and  coelostat,  con- 
tinued from  thence  south  of  east  by  the  two 
great  diverging  tubes  of  the  135-ft.  tele- 
scope and  spectroscope.  These  tubes  were 
covered  with  white  canvas,  presenting  the 
appearance  of  two  immensely  prolonged 
'  A '  tents,  ending  beyond  the  photographic 
house,  where  the  38-ft.  telescope  tube 
pointed  east  and  upward  at  an  angle  of  42° 
with  the  horizon.  When  the  equatorial, 
with  its  large  special  conical  tube  camera, 
with  all  this  long  branching  extent  of  white 
canvas  ending  in  the  uplifted  tube  of  the 
38- ft.  telescope,  was  seen  in  the  light  of  the 
moon,  the  extensive  field  with  its  prepara- 
tions exhibited  a  still  more  picturesque  < 
scene  than  by  day. 

Less  imposing,  and  perhaps  more  un- 
gainly, was  the  combination  of  four  great 
cameras  under  the  main  shed,  designed  to 
search  for  new  planets  and  to  depict  the 
outer  corona.  These  might  well  be  de- 
scribed as  like  a  cabin  and  an  outbuild- 
ing, mounted  on  a  polar  axis^  yet  despite 
their  awkward  proportions  they  were  made 
to  follow  very  accurately. 

The  morning  of  the  eclipse  dawned  cloud- 
less and  very  fairly  clear.  Deep  blue  sky, 
such  as  the  writer  had  seen  on  Pike's  Peak, 
of  course  is  not  among  the  Ordinary  possi- 
bilities of  an  eclipse,  but  the  milkiness  of 
the  blue  was  less  pronounced  than  is  usual 
in  the  summer  season,  and  all  felt  that  the 
seeing  promised  well. 

At  fifteen  minutes  before  totality  a  series 
of  rapid  strokes  on  the  bell  called  everyone 
to  his  post,  and  one  minute  before  the  ex- 
pected contact  five  strokes  were  given  as  a 
final  warning.  Coincidentally  with  the 
actual  observation  of  the  second  contact  by 
Mr.  Putnam,  the  first  of  two  strokes  upon 
the  bell  sounded,  and  the  work  began. 
After  82  seconds  (the  duration  of  totality 
from  the  Nautical  Almanac  was  92  seconds) 
three  strokes  were  given  as  a  signal  to  stop 
the  long  photographic  exposures.    Scarcely 
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hifitary  of  an  animal,  all  thofie  factors  in  its 
development  which  did  not  accord  with  the 
theory,  were  apt  to  seem  to  him  t6  be  falsi- 
fications of  the  record.  Another  observer 
with  the  same  facts  before  him,  bat  work- 
ing on  a  different  theory,  wonld  discover 
that  many  of  these  so-called  falsifications 
were  really  ancestral  featares. 

Another  fieustor  which  has  hampered  em- 
bryology as  a  phylogenetic  discipline  has 
been  the  too  frequent  limitation  of  the  in- 
vestigation to  a  single  organ.  It  is  easier 
to  investigate  a  single  organ  through  a 
series  of  embryos  than  to  investigate  the 
entire  structure  of  all  the  members  of  the 
series.  We  are  able  to  judge  correctly  of 
the  character  of  a  man  only  when  we  know 
all  the  elements  that  make  it  up.  And  so 
with  a  series  of  embryos,  we  must  know  the 
whole  structure,  not  merely  a  part  of  it. 
Monographic  work  is  here  quite  as  neces- 
sary as  in  comparative  anatomy. 

Many  illustrations  might  be  given  of  the 
grotesque  results  reached  in  animal  geneal- 
ogy, principally  through  too  great  reliance 
on  embryology.  That  investigators  with 
the  same  facts  before  them  may  reach  dia- 
metrically opposite  conclusions  is  shown  in 
the  attempt  to  trace  the  ancestry  of  the 
vertebrates.  No  less  than  a  dozen  inverte- 
brate groups  have  been  announced  from 
time  to  time  as  having  furnished  the  verte- 
brate ancestor.  The  coelenterates,  the  an- 
nelids, the  nemertines,  the  Crustacea,  the 
spiders,  Balanoglossus  and  the  tunicates 
have  all  been  candidates  for  this  honor, 
and  perhaps  all  deserve  it  equally. 

With  such  results  the  zoological  pendu- 
lum may  be  said  to  have  reached,  for  the 
present,  the  limit  of  its  excursion  in  the  di- 
rection of  phylogeny.  It  is  now  beginning 
to  swing  in  another  direction.  Within  the 
last  five  years,  zoologists  have  begun  to  see 
that  phylogenetic  speculations  have  been  to 
a  large  extent  fruitless  of  specific  results. 
They  cannot  be  undertaken  to  advantage 


until  we  have  vastly  widened  our  field  of 
knowledge.  Then  too  it  is  being  realized 
that  the  construction  of  a  phylogeny  of  ani- 
mals is,  after  all,  not  a  matter  of  the  great- 
est consequence.  So  long  as  we  know  that 
animals  are  related  to  one  another  and  so 
long  as  we  are  able  to  investigate  the  laws 
which  have  governed  the  establishment  of 
that  relationship,  it  does  not  so  much  matter 
just  whxit  the  precise  relationship  may  be. 

Zoologists  are  then  turning  in  other  direc- 
tions.   There  seem  to  me  to  be  chiefly  four. 

1.  There  is  among  those  engaged  in  purely 
descriptive  anatomy  or  embryology  a  tend- 
ency, not  yet  very  pronounced,  but  yet 
growing,  to  return  to  the  monographic 
method  of  working.  This  is  a  return  to  the 
methods  of  the  beginning  of  the  century  and 
betokens  a  purpose  to  let  speculation  rest 
for  a  while,  until  more  materials  have  ac- 
cumulated upon  which  to  base  it. 

2.  There  is  a  marked  tendency  to  study 
variaJtioM.  The  first  book  on  this  subject 
has  appeared  within  a  few  years,  and  has 
stimulated  the  production  of  many  papers. 
The  purpose  of  the  workers  in  this  field  is 
to  determine  the  nature  and  range  of  varia- 
tion so  as  to  gain  a  familiarity  with  the 
nature  of  the  materials  upon  which  natural 
selection  acts.  It  may  thus  be  possible,  as 
Bateson  points  out,  for  the  investigatorof  the 
future  to  say  not  '  if  such  and  such  a  varia- 
tion should  occur,'  but '  since  such  and  such 
a  variation  does  occur.'  Students  of  vari- 
ation hope  also  to  discover  some  of  the  laws 
which  determine  the  production  of  varia- 
tions. It  is  believed  that  they  are  not,  as 
Darwin  thought,  fortuitous,  matters  of 
chance,  but  that  they  are  subject  to  well 
defined  laws. 

All  phylogenetic  speculation  is  based 
upon  the  idea  of  homology,  but  the  study 
of  variations  has  set  our  ideas  of  homology 
toppling  and  until  these  ideas  are  recon- 
structed we  cannot  hope  for  any  final  deter- 
mination of  animal  relationships. 
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Father  Woodman's  compariaon  of  the  ap- 
pearance to  a  structure  of  mother  of  pearl 
was  geaerall;  recogaized  as  good,  bat  differ- 
«at  observers  differed  ou  the  color  estimate. 
A  yellowish  greeo  tinge  was  noticed  by  the 
artist  of  the  party,  Mr.  Child,  while  to  others 
the  light  was  straw-colored  or  golden. 

The  general  coronal  form,  to  the  naked 
€iye,  wae  nearly  that  of  the  small  annexed 


in  the  direct  coronal  negatives  taken  with 
the  135-ft.  telescope.  Mr.  Smillie  exposed 
six  30x30  plates  during  totality,  with  times 
ranging  from  ^  a  second  to  16  seconds,  and 
three  others  were  exposed  by  him  immedi- 
ately after  the  third  contact. 

At  this  writing,  only  a  part  of  the  nega- 
tives taken  have  been  developed.  Th^ 
general  quality  may  be  inferred  from  tlie 


u  BOntbwest  limb  of  bud.    Taken  with  13-iDob  lens  of  135  feet  focus.     Eipcenre 


photograph,  which,  though  taken  by  one  of  ■ 
the  smaller  objectives,  gives  a  good  view  of 
the  relative  intensities.  The  same  exten- 
'  sions  of  the  equatorial  corona  could  be  fol- 
lowed by  the  naked  eye  from  3  to  3^  solar 
diameters. 

The  visual  telescopic  observations  of  the 
writer  gave  little  indication  of  the  finely 
divided  structure  of  the  inner  corona  which 
he  had  noticed  at  Fike's  Peak.  Structure, 
to  be  sure,  was  evident,  but  not  in  such 
minute  subdivision  as  bad  then  been  seen, 
and  though  one  remarkable  prominence  as 
well  as  several  smaller  ones  was  visible,  the 
coronal  streamers  did  not  give  to  the  writer 
the  impression  of  being  connected  with  these 
prominences,  thongh  the  relationship  of 
some  of  them  to  the  solar  poles  was  abun- 
dantly manifest. 


AFTER 


. — RESULTS. 


Comparing  notes  after  totality,  all  obser- 
vers reported  a  successful  carrying  out  of 
the  program.    The  greatest  interest  centers 


examples  here  given,  after  due  allowance 
for  the  great  loss  suffered  by  translation  on 
to  paper  even  with  the  best  care. 

Figure  1  is  a  view  taken  with  one  of  the 
smaller  objectives  (6  iucbes),  given  here  to 
afford  the  reader  an  idea  of  the  general  dis- 
position of  the  coronal  light.  The  upper 
part  is  the  vertex  in  the  inverted  field. 

Figure  2  is  a  portion  of  one  of  the  great 
15-inch  circular  images  obtained  with  the 
135-ft.  focus  telescope.  It  was  obtained 
in  the  great  disk  in  the  last  exposore  dur- 
ing totality  of  8  seconds,  showing  one  of 
the  principal  prominences  then  on  the  sun's 
disk,  with  a  disposition  of  the  lower  fila- 
menta  near  it. 

Fig.  3  is  a  portion  of  the  same  set  o^ 
plates,  but  taken  with  a  16  second  exposure. 
The  part  near  the  sun  has,  of  course,  been 
intentionally  over-exposed,  in  order  to  bet- 
ter exhibit  the  remarkable  polar  streamers, 
extending  here  to  a  distance  of  about  six 
minates  from  the  sun,  but  still  farther  in 
Mr.  Child's  telescopic  drawing  (not  given). 
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Fignre  4  is  a  view  of  a  etnall  part  of 
the  great  apparatus  on  tiie  field,  inoluditig 
the  terminDH  of  the  horizontal  tabe  with 
its  canvas  covering,  which  has  beeo  de- 
scribed as  like  an  extended  '  A '  tent.  The 
photographic  room  ie  seen  at  the  end  of  the 
tube  and  beyond  that  the  tube  containing 
the  lens  loaned  by  Professor  Yonog,  point- 
ing directly  skyward. 

That  it  will  be  impracticable  to  give  here 
all  of  the  disc  of  the  moon  in  the  large 
photographs,  will  be  evident  when  it  is 
considered  that  the  lunar  circumference  on 


been  really  shown  to  exist.  For  five  min- 
utes before  second  contact,  the  bolometer 
was  successfnlly  exposed  to  the  region  of 
the  aky  dose  to  the  narrowing  crescent  of 
the  sun  where  the  corona  was  shortly  to 
appear.  A  diaphragm  was  interposed  in 
the  beam  having  an  aperture  of  only  0.4 
sq.  cm.  and  deflections  rapidly  diminishiug 
from  80  to  6  mm.  were  obtained,  the  last 
being  about  40  seconds  before  totality. 
Then  the  diaphragm  was  opened  to  290 
sq.  cm.  and  a  negative  deflection  of  13  mm. 
was  observed  after   totality,  where  these 


FiQ.  3.    North  polar  ooronal  stre*mera.    Taken  with  IS-ioch  Una  of  135  feet  Foom.    Expoeare  16  u 


each  plate  is  about  4  feet ;  hot  it  will  be  in- 
ferred from  the  examples  that  the  promi- 
nences and  polar  streamers  as  well  as  their 
features,  appear  in  imposing  magnitude 
and  detail. 

Many  of  what  it  is  hoped  will  be  most  in- 
teresting  photographs  still  await  develop- 
ment, hot  Mr.  Smillie's  thorough  prepara- 
tion is  promising  adequate  resnits. 

HEAT   OF   CORONA. 

Mr.  Abbot,  with  the  Aid  of  Mr.  Menden- 
hall,  appears  to  have  measured  the  heat  of 
the  corona,  and  in  spite  of  previous  efforts, 
this  is  probably  the  first  time  that  it  has 


positive  deflections  bad  just  been  found, 
Hhowiug  that  the  corona  was  actually  cooler 
than  the  background  which  had  been  used 
at  the  room  temperature.  Next  the  black 
surface  of  the  moon  was  allowed  to  radiate 
upon  the  bolometer,  and  the  still  larger 
negative  deflection  of  IS  mm.  was  ob- 
served. 

The  important  resnlt  was  that  the  corona 
gave  a  positive  indication  of  heat  as  com- 
pared with  the  moon. 

This  heat,  though  certain,  was,  however, 
too  slight  to  be  subdivided  by  the  diaper- 
sion  of  the  prism,  with  the  means  at  hand. 

The  negatives  taken  to  depict  the  outer 
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corona  show  from  three  to  four  solar  di- 
ameters extension  for  the  longest  streamers. 
The  equatorial  '  wings '  as  they  recede  from 
the  Ban,  are  finally  lost  in  an  illuminated 
sky,  without  any  indication  of  having 
actaally  come  to  an  end. 

No  attempt  to  carefully  examine  the 
plates  taken  for  intra- mercurial  planets  has 
yet  been  possible.  It  is,  however,  ae  bae 
been  remarked,  doubtful  if  very  faint 
objects  will  be  found,  in  consideration  of 
the  considerable  sky  illumination  during 
totality.  However,  Fleione  in  the  Pleiades, 
(a  star  of  the  6,3  magnitude^  is  plainly 
seen  on  one  of  the  plates  and  some  smaller 
ones  are  discernible. 

On  the  whole,  the  expedition  may  be  coo- 
Bidered  as  promising  to  be  very  satisfactory 


to  one  and  all  of  whom  I  desire  to  express 
my  obUgations.  g   p   ^^^^ 


SCIENTIFIC  BOOKS. 
Text-Book  of  Paleontology.  By  Karl  A.  voK 
ZiTTEL.  TraDBlated  and  edited  by  Chablbs 
B.  Eastman.  Englisb  edition,  revised  and 
enlarged  by  the  Author  and  Editor,  in  col- 
laboration with  C.  E.  Beeches,  J.  H. 
Claeke,  W.  H.  Dall,  G.  J.  HiNDE,  A. 
Hyatt,  J.  S.  Kinoslev,  H.  A.  Pilsbky,  C. 

SCHUCHEKT,  8.  H.  SCUDDEE,  W.    P.  SLADEN, 

E.  0.  Uleich,  C.  WAcasMirrH.    London  and 
New  York,  MacmllUn  &  Co.      1900.     Vol. 
I.     8vo.     Pp.  X  +  706.     1476  woodcuts. 
This  volume  is  tbe  result  of  an  interesting 
experiment.    To  take  an  epitome  of  a  sdeace, 


Fia.  4.  Dark  room  and  tnbes  of  135  foot  and  38-root  telescopes.    Sinch  eqoatorial  in  torE^OQQG,  Protfnor 
Langley  obaerviug. 


in  its  resnlts,  and  that  it  was  so,  is  largely 
owing  not  only  to  the  efficient  care  of  Mr. 
Abbot,  hat  to  tbe  many  gentlemen  who 
have  assisted  me  with  the  loan  of  valnable 
apparatus,  with  counsel,  with  voluntary 
service,  and  with  painstaking  observation. 


impressed  with  the  Individuality  of  an  eminent 
investigator,  who  is  if  anything  even  more  emi- 
nent OB  a  teacher,  a  clear  synopsis  drawn  up  on 
an  harmonious  pla",  distinguished  by  both 
breadth  of  outlook  and  a  restraining  common 
sense,  end  then  to  entrust  the  several  chapters 
of  this  work  to  men  who  are  essentially  special- 
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lats  and  enthusiasts,  many  of  them  without 
notable  experience  as  teachers,  and  to  permit 
them  to  correct,  revise,  or  even  rewrite  as  each 
thinks  fit :  the  very  boldness  of  the  attempt 
deserves  success.  But  when  the  original  author 
is  representative  of  the  somewhat  conservative 
European  school  of  thought,  and  his  revisers 
are  for  the  most  part  leading  exponents  of  revo- 
lutionary American  ideas,  then  who  can  wonder 
if  the  result  is  curious  rather  than  satisfactory  ? 
Professor  von  Zittel  would  be  the  last  person  to 
claim  infallibility,  and  it  is  not  surprising  that 
the  enormous  ma^  of  detail  condensed  into  his 
'  Grundzuge  der  Palseontologie '  should  contain 
some  removable  errors.  Dr.  Eastman  might 
with  advantage  have  done  one  of  two  things.  He 
might  have  given  us  a  translation  of  the  '  Grund- 
zuge '  with  these  errors  corrected  by  his  corps 
of  specialists ;  or  he  might  have  sketched  out 
the  plan  of  a  new  work,  in  which  the  phylo- 
genetic  and  morphogenetic  principles  of  Pro- 
fessors Hyatt,  Beecher  and  others  should  have 
had  free  play.  But  what  we  have  here  is  neither 
one  thing  nor  the  other.  The  mistakes  of  the 
original  are  in  very  many  cases  still  uncorrected, 
often  added  to  in  somewhat  inexplicable  fashion 
(as  when  Wachsmuth  alters  the  correct '  Holo- 
crinus  W.  u.  Spr.'  to  the  incorrect '  HolocrinuSj 
Jaekel ') ;  on  the  other  hand,  the  opinions  of 
the  Munich  professors,  which  after  all  are  en- 
titled to  some  respect,  have  as  often  as  not 
been  brushed  aside,  and  some  new  and  untried 
scheme  of  classification  put  in  their  place.  The 
unity  of  the  work,  as  the  author's  own  preface 
points  out,  has  been  destroyed,  and  the  student 
is  presented  on  the  supposed  authority  of  Zittel 
with  views  opposed  not  merely  to  those  of  that 
eminent  paleontologist,  but  often  to  one  another. 
The  climax  is  reached  when  most  of  the  genera 
referred  on  pp.  102  et  sq.,  to  the  Chsetetidce  and 
Fistuliporidee,  families  of  Authozoa,  are  re- 
peated under  Bryozoa  as  Cerioporidse  (p.  266), 
Fistuliporidse  (p.  269),  Monticuliporidae  (p.  272), 
Heterotrypidse  (p.  373),  Calloporidffi  (p.  274), 
and  BatostomellidsB  (p.  277).  We  are  left  won- 
dering what  is  to  become  of  Chmtetea  (which  no 
doubt  is  a  coral)  and  Labechia  (which  is  prob- 
ably a  Stromatoporoid).  In  this  way  the  ele- 
mentary student  is  fogged,  while  the  more 
advanced  student  is  uncertain  on  whose  au- 


thority doubtf\il.or  novel  statements  are. made. 
And  possibly  some  may  think  that  the  adver- 
tisement of  this  book  as  a  '  Text*book  of  Pale- 
ontology by  Karl  A.  von  Zittel '  is  an  unwar- 
rantable use  of  a  famous  name  and  an  abuse  of 
the  professor's  well-known  kindness. 

After  this  protest  it  is  pleasant  to  be  able  to 
express  gratitude  for  much  of  the  fare  with 
which  the  enterprise  of  Dr.  Eastman  and 
Messrs.  Macmillan  has  provided  us ;  and  more 
particularly  are  thanks  due  to  the  many  special- 
ists who  have  undertaken  a  difficult  and  un- 
grateftil  task. 

English  speaking  readers  should  be  glad  to 
have  Professor  von  Zittel's  admirable  Introduc- 
tion in  more  accessible  form.  The  translation 
is  flowing  without  being  much  too  iVee ;  but  the 
statement  (on  p.  8)  that  *'  many  fossil  crinoids 
before  maturity  resemble  the  living  genus  An- 
tedcn*^  is  not  the  same  as  *'  many  fossil  crinoids 
may  be  compared  with  the  yoiUng  stages  of  the 
living  genus  Antedon.^^  To  say  that  the  appli 
cation  of  the  term  '  fossil '  to  any  organic  re- 
mains is  determined  solely  by  '  the  geological 
age  of  the  formation  in  which  they  occur,'  is 
unnecessarily  to  exaggerate  a  restriction  which 
Professor  von  Zittel  has  already  made  too 
strong.  An  explorer  in  a  new  country  finds  a 
cliff  containing  shells  or  bones ;  these  eventu- 
ally prove  to  be  of  identical  species  with  ani- 
mals now  living  in  the  neighborhood,  and  it  is 
inferred  that  the  rock  has  been  formed  and  ele- 
vated within  the  historic  period.  The  observa- 
tion is  a  geological  observation,  and  the  argu- 
ment is  precisely  the  same  as  it  would  have 
been  had  the  organisms  proved  of  Cretaceous 
age.  Why  should  the  remains  be  called  fossils 
in  one  case  and  not  in  the  other  ?  The  true 
criterion  seems  to  be  that '  fossils '  have  been 
buried  by  natural  causes.  Thus  one  emphasizes 
that  uniformity  of  geological  operations  which 
Professor  Zittel's  qualification  tends  to  obscure. 

The  chronological  table  would  have  been  of 
more  service  to  those  for  whom  the  tmaslation 
is  intended,  had  the  gallicised  terms  of  the 
last  column  been  replaced,  so  far  as  possible,  by 
American  equivalents.  It  is  hard  to  see  the 
point  of  'Danian  Series  (Danien),  Senonian 
Series  (Senonien) '  and  so  on. 

The  chapters  on  Protozoa  and  Ccelenterata, 
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the  latter  including  Sponges,  show  little  altera- 
tion, which  is  just  as  well.  Additional  refer- 
ences to  writings  on  Protozoa  al*e  given  on  p. 
36,  but  among  them  is  no  mention  of  C.  D. 
Sherborn's  'Bibliography  of  the  Foraminifera.' 
On  p.  82,  Professor  von  Zittel  has  himself  added 
a  summary  of  Dr.  Ogilvie-Oordon's  classifica- 
tion of  Anthozoa,  but  without  expressing  any 
opinion  as  to  its  value. 

The  account  of  the  Crinoidea,  good  as  it  was 
in  the  '  Grundzuge,'  has  been  greatly  improved, 
presumably  by  Wachsmuth,  who  also  made 
valuable  additions  giving  the  latest  views  of 
Wachsmuth  and  Springer.  This  should  be 
most  useful  to  those  unable  to  see  the  splendid 
monograph  by  those  authors.  The  same  learned 
writer  also  revised  the  accounts  of  the  Cystoi- 
dea  and  Blastoidea.  It  is  the  more  unfortunate' 
that  so  authoritative  a  piece  of  work  should  be 
marred  by  several  slips.  Fig.  237,  ul,  a  is  not  a 
'  posterior  view  ^  of  Pisocrinu8j  but  is  from  the 
right  side,  as  also  is  J?,  a.  The  stem  of  Herpeto- 
erinus  is  anything  but  *  sharply  pentagonal '  in 
section  (p.  153).  Achradocrinua  appears  in  two 
families  (pp.  155,  158);  the  former  position,  in 
the  Gasterocomidse,  is  probably  the  correct 
one.  The  calyx  of  Apiocrinidse  is  not  *  unsym- 
metrical '  (p.  167).  '  Jaekel  regards  the  centro- 
dorsal  (of  Teifticrinua)  as  representing  the  an- 
chylosed  basals,  notwithstanding  the  absence  of 
axial  canals,'  should  read:  'because  of  the 
presence  of  axial  canals.'  Fig.  296,  ^  Caryo* 
crinua^  should  be  Caryocyatis.  Camarocrinus 
Lobolithus  and  Lichenocrinua  are  without  doubt 
the  roots  of  Pelmatozoa  and  not  cystid  calyces, 
as  on  p.  183.  The  anus  of  Anomalocystis  is  un- 
known ;  the  account  of  it  on  p.  186  is  therefore 
incorrect.  The  analysis  of  a  Blastoid  theca 
(Fig.  312)  is  oriented  in  a  very  puzzling  man- 
ner ;  the  uppermost  radial  is  the  right  anterior, 
the  lowest  deltoid  is  the  left  posterior,  the  lower 
deltoid  on  the  right  is  therefore  the  posterior 
and  ought  to  show  a  notch  or  hole  for  the  anus. 
These  little  slips  are  just  the  things  that  worry 
an  earnest  student. 

Mr.  W.  P.  Sladen  has  not  taken  advantage  of 
the  opportunities  offered  by  a  revision  of  the 
Asteroidea  and  Ophiuroidea,  while  in  the  Echi- 
noidea  he  has  not  advanced  beyond  the  classifi- 
cation of  Duncan  in  his  Linnean  Society  paper 


with  its  pre-Linnean  nomenclature.  The  ac- 
count of  the  sea-urchins  is,  however,  clear  and 
comprehensive,  and  additional  references  to 
publications  are  given.  Among  these  the  ref- 
erence to  Keyes,  Ftoc.  Iowa  Acad.  Set,,  Vol. 
II.,  will  not  be  of  much  use  to  students  on  this 
side  of  the  water,  if  I  may  judge  by  my  own 
fruitless  attemps  to  see  that  paper. 

A  little  more  exactitude  has  been  introduced 
by  Dr.  G.  J.  Hinde  into  the  chapter  on  those 
troublesome  fossils  assigned  to  worms  of  one 
sort  or  another.  One  looks  in  vain,  however, 
for  any  pronouncement  on  the  perplexing 
Flatyaolenites  of  the  Cambrian.  Its  associate, 
Volhorthella^  is  placed  among  the  Cephalopoda, 
a  position  that  will  need  some  defending. 

The  account  of  the  Bryozoa  has  been  ex- 
panded from  9  to  34  pages  by  Mr.  E.  O.  Ulrich, 
and  many  illustrations  have  been  added.  This 
careful  piece  of  revision  is  most  welcome. 

Recent  work  on  the  Brachiopoda  is  summar- 
ized by  Mr.  C.  Schuchert,  who  has  contrived  to 
classify  all  the  genera  on  the  basis  given  by 
Beecher.  Modification  in  details  will  doubtless 
be  required,  but  Mr.  Schuchert  works  on  ad- 
vanced lines,  and  his  attempt  must  prove  of 
the  greatest  service  to  the  many  workers  who 
are  attempting  to  apply  modern  ideas  to  the 
vast  hordes  of  fossil  brachiopods. 

In  entrusting  the  Pelecypoda  to  Dr.  W.  H. 
Dall  and  the  rest  of  the  Mollusca,  with  excep- 
tion of  the  Cephalopodes  to  Mr.  H.  A.  Pilsbry, 
Dr.  Eastman  has  been  well  advised.  There 
are  no  higher  authorities  on  those  groups.  Dr. 
DalPs  contribution  is  an  adaptation  of  his  me- 
moir published  by  the  Wagner  Free  Institute  of 
Philadelphia  in  1895.  The  main  divisions, 
based  largely  on  the  characters  of  the  hinge, 
may  commend  themselves  to  those  who  deal 
mainly  with  the  fossil  shells,  while  Dr.  Dall  has 
evaded  the  objections  that  have  been  raised  to 
some  of  the  minor  groupings — Palseoconcha, 
Schizodonta  and  the  like — by  stating  that  these 
terms  are  retained  '  merely  as  convenient  de- 
scriptive appellations,  and  are  in  nowise  to 
be  regarded  as  possessing  systematic  values.' 
Though  farther  investigation  both  of  adult 
morphology  and  of  ontogeny  is  sure  to  modify 
the  phylogenetic  bases  on  which  the  ultimate 
classification  must  rest,  yet  this  careful  synopsis 
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will  prove  of  distioct  value  for  reference. 
Neither  Dr.  Dall  nor  Mr.  Pilsbry  departs  80  far 
from  accepted  ideas  that  his  scheme  cannot 
easily  be  used  by  those  accustomed  to  the  views 
of  other  teachers.  In  this  connection,  how- 
ever, one  point  may  puzzle  the  inquirer,  and 
that  is  the  attachment  of  the  names  of  the  pres- 
ent writers  to  family  names  that  were  well 
known  almost  before  those  gentlemen  were 
born.  What  for  instance  is  the  meaning  of 
'Chitonidffi,  Pilsbry*;  'Arcidae,  Dall,'  or 
'Anatinidffi,  Dall '  ?  It  must  be  recognized  by 
this  time  that  scarcely  any  family  is  regarded  by 
each  fresh  systematist  in  the  precise  sense  of  the 
first  founder ;  and  if  Lamarck,  Gray  and  the 
rest  are  quoted  in  some  cases,  why  not  in  others  ? 
No  attempt  to  attribute  authority  to  family 
names  can  attain  absolute  justice,  and  the  sim- 
plest solution  is  to  omit  the  names  of  authorities 
altogether.  But  if  Mr.  Pilsbry,  for  example, 
claims  to  have  modified  the  conception  of 
ChitonidsB,  it  would  be  well  to  give  the  date 
of  the  publication  in  which  it  was  done,  so  that 
we  may  know  precisely  what  value  to  attach 
to  the  collocation  'Ohitonidse,  Pilsbry.'  For- 
tunately there  do  not  appear  to  be  any  new 
generic  names  in  these  chapters:  Prolueina^ 
Dall,  is  unfamiliar  certainly,  but  had  it  really 
been  new,  so  careful  a  worker  as  Dr.  Dall 
would  have  indicated  the  fact. 

It  is  deeply  to  be  regretted  that  the  above 
commendatory  remarks  cannot  be  extended  to 
the  section  on  Tetrabranchiate  Cephalopoda. 
Professor  Hyatt  has  devoted  his  high  abilities 
to  the  study  of  those  animals  with  such  en- 
thusiasm and  success,  that  his  account  was 
eagerly  expected.  It  is  a  disappointment. 
What  we  are  given  is  little  better  than  a  pre- 
liminary notice  of  '  an  exhaustive  monograph,' 
which  will  doubtless  have  great  value  when  it 
appears ;  but  the  present  abstract  is  of  slight 
use  to  the  beginner  and  incomprehensible  even 
to  the  specialist.  One  can  sympathize  with  a 
man  of  peculiar  knowledge  and  original  ideas, 
called  upon  suddenly  to  edit  an  account 'with 
which  he  is  in  total  disagreement ;  but  Profes- 
sor Hyatt  has  attempted  too  much  for  the  al- 
lotted space.  Dr.  Eastman,  as  editor,  should 
have  refused  these  crowds  of  new  and  unde- 
fined genera,   thus  making  room   for  clearer 


elucidation  of  the  principles  on  which  the  new 
classification  was  erected.  He  should  also  have 
eliminated  the  numerous  inconsistencies  that 
disfigure  the  work.  They  are  of  many  kinds : 
family  names  sometimes  have  an  author's 
name  added,  sometimes  not ;  a  species  is  often 
ascribed  to  two  diflPerent  authors,  there  are 
three  instances  on  pp.  588>9  ;  the  legends  to 
figures  do  not  always  agree  with  the  text ;  the 
genders  of  adjectives  do  not  always  agree  with 
their  substantives;  there  is  also  a  confusion* 
which  might  easily  have  been  avoided,  between 
the  *■  siphon  (funnel) '  and  *•  siphuncle '  of  Pro- 
fessor Verrill,  and  the  *  siphonal  funnels,'  '  si- 
phuncle '  and  '  siphon '  of  Professor  Hyatt.  The 
retention  of  Tetrabranchiata  as  a  subclass  to  in- 
clude both  Nautiloidea  and  Ammonoidea  is 
perhaps  not  due  to  Professor  Hyatt ;  it  involves 
certain  statements  concerning  extinct  forms, 
and  especially  concerning  Ammonoidea,  that 
are  absolutely  unwarranted  by  evidence. 

It  is  not  clear  who  is  responsible  for  the 
changes  in  the  account  of  the  Dibranchiate  Ceph- 
alopods.  But  it  is  clear  that  the  homologies 
of  the  cuttle-bone  are  not  yet  appreciated. 
When  they  are,  we  shall  no  longer  see  Belem- 
nosiSt  Beloptera  and  Spirula,  in  one  suborder, 
and  Beloaepia  and  Sepia  in  another. 

The  recasting  of  the  section  on  Trilobites  by 
Professor  Beecher,  and  that  on  Merostomata  by 
Dr.  J.  M.  Clarke,  the  latter  incorporating  the 
results  of  Holm,  Liaurie  and  others,  will  prove 
most  useful.  There  are  also  other  changes  of 
value  under  the  head  Crustacea,  due  to  Profes- 
sor J.  B«  Kingsley,  Dr.  J.  M.  Clarke  and  Mr. 
£.  O.  Ulrich.  But  while  we  would  gladly 
leave  the  precise  classificatory  relationships  of 
Trilobita  and  Merostomata  still  unsettled,  we 
should  like  to  see  the  discovery  of  PoUicipes 
and  SccUpellum  in  the  Silurian  of  Gotland 
recognized  by  some  text-book  before  another 
eight  years  have  passed. 

The  defects  in  form  and  arrangement  shown 
by  this  volume  must  be  a  source  of  regret  to  all 
who  believe  that  a  good  book  covering  the 
whole  field  of  systematic  zoology  cannot  now- 
adays be  written  without  the  co-operation  of 
specialists.  To  attain  success,  an  editor  is  re- 
quired honey-tongued  enough  to  get  all  he 
wants  out  of  his  helpers,  strong  enough  to  sub- 
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ordinate  them  to  the  scheme  of  the  book,  and 
with  grasp  enough  to  weld  their  contributions 
into  a  consistent  whole.  With  the  experience 
he  has  now  acquired,  and  with  his  own  rela- 
tively greater  knowledge  of  the  subject,  Dr. 
Eastman  will  doubtless  do  better  in  Volume  II. 
Meanwhile  this  first  volume  forms  a  wonderful 
storehouse  of  facts,  drawings  and  names  ;  and 
no  more  reliable  compendium  of  the  paleontol- 
ogy of  invertebrate  animals  is  to  be  obtained. 

The  copy  submitted  for  review  bears  date 
1900,  and  there  is  no  indication  of  the  fact  that 
pages  1-352  were  first  published  in  November, 
1896.  They  were  issued  in  a  separate  wrapper, 
with  title  marked  Vol.  I.,  Part  I.,  and  dated 
London  and  New  York,  1896.  But  as  it  hap- 
pens, this  Part  I.  was  not  published  in  London  : 
the  publishers  refused,  and  still  refuse,  to  sell  it 
in  England,  and  I  owe  my  copy  to  the  kindness 
of  Dr.  Eastman.  Therefore  both  title  pages  are 
bibliographical ly  incorrect — *  for  trade  reasons.' 
I  am  also  informed  that  the  sections  by  Dr.  Dall 
and  Professor  Hyatt  were  distributed  some  time 
ago  ;  but  that  was  no  doubt  a  private  matter, 
which  cannot  affect  the  date  of  the  new  names. 

Trade  reasons  must  also  account  for  the  fact 
that  the  English  editions  of  so  many  German 
scientific  works  are  printed  with  a  smaller 
page,  into  which  the  illustrations  do  not  fit. 
But  it  is  to  be  hoped  that  there  is  no  real  need 
for  such  works  to  be  printed  on  porous  paper. 
This  is  particularly  unfortunate  in  the  case  of 
really  useful  books,  such  as  the  present,  de- 
serving of  permanent  correction  and  annotation. 

F.  A.  Bather. 

The  Meyer* 8  Kinetic  Theory  of  Oases.     Oskab 
Emil  Meyer,  translated  from  the  second  re- 
vised edition  by  Robert  E.  Batnes.     Lon- 
don,  New  York  and  Bombay,   Longmans, 
Green  &  Co.     1899.     Pp.  xvi  +  472. 
*'I  undertook  therefore  to    exhibit  the  ki- 
netic theory  of  gases  in  such  a  way  as  to  be  more 
easily  intelligible  to  wider  circles,  and  especially 
to  chemists  and  oth^  natural  philosophers  to 
whom  mathematics  are  not  congenial.     To  this 
end  I  endeavored,  much  more  than  was  other- 
wise usual,  not  only  to  develop  the  theory  by 
calculation,  but  rather  to  support  it  by  observa- 
tion, and  found  it  on  experiment.'' 


This  extract  from  the  Author's  Preface,  ap- 
parently written  in  English  by  the  author,  will 
be  recognized  by  all  who  know  his  treatise  in 
any  form,  old  or  new,  as  an  accurate  descrip- 
tion of  his  work.  Boltzmann,  in  the  Vorwort 
to  his  Qastheorie^  remarks:  '^  Jedoch  verfolgt 
das  Meyer'sche  Buch,  so  anerkannt  vortrefflich 
es  fur  Chemiker  und  Studirende  der  Physi- 
kalischen  Chemie  ist,  vollig  andere  Zwecke." 
The  contrast  between  the  purpose  of  Meyer 
and  that  of  Boltzmann  is  as  marked  now  as  it 
ever  was ;  for  the  new  edition  of  Meyer  follows 
very  closely  the  lines  of  the  first*  The  nut  is  still 
cracked  for  us  in  the  first  part  of  the  book  and 
the  kernel  exposed,  while  the  shell  is  carefully 
saved  in  the  mathematical  appendices  for  those 
who  may  be  disposed  to  try  their  teeth  upon  it. 

The  clear  yet  compendious  character  of  the 
treatise  has  made  it  an  excellent  book  to  con- 
sult; and  it  has  therefore  seemed  to  the  re- 
viewer worth  while  to  make  a  somewhat  de- 
tailed comparison  of  the  new  English  edition 
with  the  old  Grerman  one,  in  order  to  note  the 
developments  which  have  been  made  during 
the  past  twenty-three  years  in  what  may  be 
called  the  physicist's,  as  distinguished  from  the 
mathematician's,  knowledge  of  gases.  The  fol- 
lowing quotations  are  accordingly  selected  to 
illustrate  the  most  important  of  these  changes. 
They  touch  many,  but  not  all,  interesting  fea- 
tures of  the  kinetic  theory.  It  will  be  seen 
that  the  time  since  the  first  edition  of  Meyer 
appeared,  in  1887,  has  been  for  this  theory  a 
period  of  confirmation  and  careful  improve- 
ment rather  than  one  of  revolution  or  rapid 
advance.  The  nature  and  results  of  intermo- 
lecular  attraction,  the  conformation  and  inter- 
nal properties  of  the  molecule,  these  are  the 
problems  with  which  the  theory  is  now  engaged 
and  these  are  problems  with  which  progress 
may  well  be  slow. 

In  the  following  reviews  the  title  of  each  suc- 
cessive chapter,  up  to  the  mathematical  appen- 
dices, will  be  given,  even  when  the  chapter  con- 
tains nothing  deserving  of  special  faention  as 
new. 

Chapter  I. — Foundations  of  the  Hypothesis. 
Chapter  II. — Pressure  of  Oases. 
Chapter  III. — MaxweWs  Law  of  the  Unequal 

Distribution  of  Molecular  Speed. 


June  2-2, 1900.] 


SCIENCE. 


985 


**Ite  discoverer,  J.  CI.  Maxwell,  first  proved 
it  by  the  assumption  of  a  principle  which, 
though  true,  itself  needs  proof.  Since  Maxwell 
himself  recognized  this  defect,  he  later  gave  a 
second  proof,  the  basis  of  which  is  subject  to  no 
doubt ' '  (p.  45).  '  *  L.  Boltzmann  completed  and 
perfected  this  proof  by  employing  stricter 
mathematical  work,  and  thus  removing  just 
ground  for  doubt.  A  further  step  forward 
[1887]  we  owe  to  H.  A.  Lorentz,  who  raised  a 
new  objection  and  improved  the  calculation, 
thereby  inciting  Boltzmann  to  again  give  a  new 
proof  [1887],  which  proof  may  now  be  con- 
sidered as  quite  free  from  objection. 

*'  Further,  Kirchhoff  has  given  a  proof  of  the 
law  in  his  Liectures  [1894]  ;  but  against  this, 
too,  according  to  a  remark  of  Boltzmann,  ob- 
jection may  be  made. 

''  In  a  different  way  the  proof  of  this  law  was 
attempted  in  the  first  edition  of  this  book.  The 
weak  points  of  this  attempt  were  removed  by 
N.  N.  Pirogoff  [1885],  and  a  varied  form  of 
Pirogoff's  proof  is  given  in  the  second  of  the 
Mathematical  Appendices  [of  this  book]  "  (p. 
46.) 

g  84,  on  pressure  of  a  gas  in  motion,  and 
J  35,  on  reaction  and  cross-pressure,  contain 
matter  especially  referred  to  in  the  preface 
as  not  in  the  first  edition.  They  have  per- 
haps nothing  more  quotable  than  the  last  para- 
graph of  g  35,  which  is  notable  as  including  the 
only  mis-translation  that  I  have  observed  in  the 
English  edition.  The  paragraph  reads,  *' Since 
these  formulsB  contains  the  velocity  only  in  its 
square,  they  are  independent  of  the  direction  of 
the  motion,  and  hold,  therefore^  aa  ivellfar  to-and- 
fro  08cillation8  ca  for  propagation  of  the  longUudi- 
nal  waves  of  sound.  On  this  depend  the  apparent 
attractions  and  repulsions  in  air  when  sounding 
and  in  the  ribbed  dust-figures  of  Kundt. ' '  The 
German  of  the  lines  which  I  have  underscored 
is,  ^^  gelten  also  auch  fur  hin  und  her  gehende 
Schwingungen,  wie  sie  bei  der  Fortpflanzung  der 
longitiidinalen  Schallwellen  auftretenP^ 

From  g  38,  on  thermal  eff\ision,  '*  Just  as 
effusion  results  from  a  difference  of  pressure  at 
the  two  sides  of  a  porous  partition,  so  can  a 
similar  phenomenon  be  brought  about  by  a  dif- 
ference of  temperature  of  the  two  sides  of  a  par- 
tition ;  and  the  latter  phenomenon,  according 


to  Maxwell's  suggestion,  is  called  thermal  efiU- 
eion. 

'^The  possibility  of  in  this  way  producing  a 
flow  of  gas  by  means  of  an  unequal  distribution 
of  temperature,  was  first  pointed  out  by  Carl 
Neumann  when  he  was  attempting  to  explain 
the  production  of  a  thermo-electric  current  by 
analogy  with  a  thermal  diflfhsion.'' 

Chapter  IV. — Ideal  and  Actual  Oases, 

*  *From  numerous  observations  which Galitzine 
has  partly  made  by  himself  and  partly  drawn 
from  other  sources,  the  pressure  of  a  mixture 
[of  gases]  is  sometimes  greater  and  sometimes 
less  than  the  sum  of  the  pressures  exerted 
by  the  components  separately  ''  (p.  92).  g  ^7 
deals  very  briefly  with  attempts  to  improve 
upon  the  formula  of  van  der  Waals's. 

Chapter  V. — Molecular  and  Atomic  E^nergy. 

''That  monatomic  gaseous  molecules  also  may 
be  capable  of  oscillatory  motions  in  their  inte- 
rior we  may  look  upon  as  probable,  since  in 
their  spectra  whole  series  of  different  lines  are 
found.  But  these  motions,  as  we  may  assume 
in  accordance  with  £.  Wiedemann's  observa- 
tions, require  so  small  an  expenditure  of  energy 
that  its  amount  does  not  come  at  all  into  account 
in  comparison  with  the  kinetic  energy  of  the 
molecular  motion. 

'*  Hence  monatomic  molecules  need  in  no 
way  be  rigid  massive  points ;  it  is  only  neces- 
sary that  they  should  be  very  small  particles  in 
whose  interior  only  such  motions  can  come  into 
play  as  demand  but  very  little  energy.  It 
therefore  does  not  appear  impossible  that  the 
ratio  C^c=  1.67  should  be  found  in  the  case 
of  chemically  compound  molecules  also,  if  the 
connection  of  the  atoms  is  so  firm  that  internal 
motions  are  excluded  "  (p.  121). 

The  last  quotation  brings  us  near  a  very 
active  crater  of  debate,  the  eruptions  of  which 
have  been  familiar  to  readers  of  English  scien- 
tific periodicals  for  years ;  namely,  the  question 
of  equal  distribution  of  energy  among  the  dif- 
ferent degrees  of  freedom  of  a  system.  Into 
the  general  question  Meyer  does  not  go,  but 
insists,  as  in  his  first  edition,  that,  with  such 
limited  freedom  as  the  atoms  have  within  the 
molecule,  the  law  of  uniform  distribution  of 
energy  among  the  various  degrees  of  freedom 
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does  not  generally  hold.  '*  We  shall  be  in- 
clined to  consider  the  rule,  that  tn  gQ»e%  vnth 
polyatomie  molecules  the  mean  energy  of  an  afom 
U  smaller  than  the  translatory  energy  of  a  molecule^ 
to  be  a  veritable  law  of  nature,  which,  like 
Boyle's  and  the  other  laws  of  gases,  admits  ex- 
ceptions under  certain  circumstances''  (p.  130). 
'^  Since  the  bonds  of  the  atoms  by  which  they 
are  bound  together  in  the  molecule  allow  of 
neither  perfect  freedom  nor  perfect  fastness,  it 
does  not  seem  admissible  simply  to  count  the 
kinds  of  movability  "  (p.  144). 

Chapteb  VI. — Molecular  Free  Paths. 

There  is  little  new  except  in  g  71,  where  the 
various  hypotheses  to  account  for  the  observed 
relations  between  temperature  and  mean  free 
path  are  stated  and  that  of  Sutherland  is  dis- 
cussed at  some  length. 

Chapter  VII. — Viscosity. 

We  find  (p.  187)  ''From  these  measures  [by 
Crookes]  it  resulted  that  Maxwell's  law  of  the 
constancy  of  the  coefficient  of  viscosity  in  actual 
gases  holds  down  to  pressures  which  are  so  small 
that  they  can  no  longer  be  measured  with  accu- 
racy. Only  at  a  much  higher  rarefaction  there 
occurs  a  sudden  drop  in  the  value  of  the  coeffi- 
cient of  viscosity. "  ' '  Just  as  at  very  low  pres- 
sures, so  also  at  very  high  pressures,  Maxwell's 
law  of  the  constancy  of  viscosity-coefficient 
loses  its  strict  validity."  A  slightly  smaller 
value  of  the  coefficient  is  now  given  than  the 
one  stated  in  the  first  edition. 

''By  the  entrance  of  more  atoms  into  the 
molecule  the  section  ^8'  will  in  most  cases  in- 
crease, while  the  molecular  speed  will  diminish  ; 
the  interval  T  between  successive  collisions  may 
therefore  be  constant.  In  this  case  the  coeffi- 
cient of  viscosity  must  also  be  constant »»  *  *  ♦ 
"Hence  all  gaseous  substances  which  contain 
a  large  number  of  iitoms  in  their  molecule  have 
nearly  equal  coefficients  of  viscosity"  (p.  200). 

g  80,  on  viscosity  of  gaseous  mixtures,  de- 
duces from  theory  a  formula  which  is  followed 
by  this  passage:  "Puluj  has  made  measure- 
ments of  the  internal  friction  of  mixtures  of 
carbonic  acid  and  hydrogen,  has  compared  his 
results  with  the  formula,  and  has  found  a  really 
good  agreement.  So,  too,  has  Breitenbach. 
By  these  observations  a  striking  fact  was  con- 


firmed, whieh  was  first  noticed  by  Graham  as 
he  allowed  mixtures  of  hydrogen  with  other 
gases  to  flow  through  capillary  tubes.  Al- 
though the  viscosity  of  hydrogen  is  less  than 
that  of  carbonic  acid,  a  slight  admixture  of 
hydrogen  has  the  effect  of  increasing  and  not 
of  \)ecreasing  the  viscosity  of  carbonic  acid ; 
nor  does  a  diminution  begin  until  the  mixture 
contains  a  largish  amount  of  hydrogen." 

In  §  85,  on  the  influence  of  temperature  on 
viscosity,  the  views  of  Sutherland  in  regard  to 
the  effects  of  molecular  attraction  are  again 
made  prominent.  "The  reasons  for  the  as- 
sumption that  the  sphere  of  action  [of  the 
molecule]  diminishes  as  the  temperature  rises 
have  been  given."  *  *  *  "But  in  the  question 
of  actual  gases,  those  attempts  at  explanation 
will  certainly  meet  with  most  acceptance  which 
do  not  assume  a  real  diminution  of  the  mole- 
cules or  their  spheres  of  action,  but  only  an 
apparent  alteration.  From  this  i>oint  of  view 
Sutherland's  view  deserves  to  be  preferred 
to  all  others.  According  to  him  we  have 
not  to  deal  with  the  real  sphere  of  action 
[that  is,  the  sphere  of  which  the  radius  is  the 
smallest  distance  apart  of  the  centres  of  the 
particles  at  the  moment  of  collision] ,  but  with 
an  apparent  sphere  which  is  [owing  to  inter- 
molecular  attraction]  larger  than  the  real  one. '^ 
"The  amount  of  this  enlargement  depends 
on  the  speed  with  which  the  particles  move, 
and,  therefore,  on  the  temperature  of  the  gasf 
it  is  the  greater  the  less  the  speed  or  the 
lower  the  temperature. "  "In  bringing  forward 
this  hypothesis  to  explain  the  phenomena  Suth- 
erland had  really  the  greatest  success." 

§  g  86-92,  dealing  with  the  viscosity  of  vapors 
and  with  viscosity  as  affected  by  dissociation, 
are  made  up  of  matter  which  did  not  appear 
in  the  first  edition.  They  contain,  perhaps, 
nothing  more  striking  than  the  fact  that  con- 
densation, occurring  when  a  vapor,  originally 
saturated,  flows  with  some  expansion  through 
a  small  tube,  makes  the  coefficient  of  viscosity, 
as  estimated  from  rate  of  delivery,  smaller  than 
if  the  vapor  were  dry. 

Chapter  VIII. — Diffusion, 

This  chapter  differs  from  the  correspond- 
ing part  of  the  first  edition  mainly  by    the 
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introduction  of  Sutherland's  use  of  molecular 
attractions  and  by  a  more  detailed  effort  of 
the  author  to  justify,  from  experimental  re- 
sults, his  own  contention  that  the  coefficient 
of  difilVision  of  two  gases  is  variable  with  the 
proportions  of  the  mixture.  '*!>  therefore 
assumes  a  different  value  at  every  different 
place  in  the  mixture  that  is  being  formed 
by  the  diffusion"  (p.  262).  He  admits  that  his 
own  formula  for  D  makes  the  calculation  of 
diffusion  '  excessively  laborious/  and  is  chari- 
table to  those  who  have  preferred  to  use  a  more 
convenient  though,  as  he  maintains,  inaccurate 
one. 

Chapter  IX. — Conduction  of  Heat 

In  his  first  edition  the  author  derives  from 
theoretical  considerations  the  formula 

Jfc^  1.530  w, 

where  k  is  the  thermal  conductivity,  fj  the  co- 
efficient of  viscosity,  and  c  the  specific  heat  at 
constant  volume.  He  now  finds  1.6027  instead 
of  1.530.  Other  changes  are  indicated  by  the 
following  quotations :  '*  In  fact,  the  assumption 
has  many  times  been  made,  especially  by  Stefan 
and  Boltzmann,  that  the  kinetic  energy  of  the 
molecular  motion  is  passed  on  from  place  to 
place  with  greater  speed  than  the  remaining 
energy,  which  in  Chapter  V.  we  have  termed 
the  atomic  energy.  We  were  at  that  time 
obliged  to  yield  to  this  view,  because  no  other 
possibility  was  seen  of  bringing  the  theoretical 
law  k^it^c  into  a  complete  agreement  with  the 
observations  then  published"  (p.  284).  But 
now, '  *The  excellent  agreement  of  the  calculated 
and  observed  values  "  »  *  »  '^  justifies  in  us, 
on  the  contrary,  the  conviction  that  the  accu- 
racy of  the  theoretically  deduced  relation  be- 
tween the  conductivity  and  viscosity  of  gases 
is  no  longer  to  be  doubted,  and  that  we  may 
take  it  as  proved  that  a  gas  has  the  same  con- 
ductivity for  every  kind  of  energy.  From  this 
result  of  theory  we  see  finally  that  viscosity, 
diffusion,  and  conduction  of  gases  depend  in  the 
same  way  on  the  free  path  of  the  gaseous  par- 
ticles, and  that  each  of  these  three  phenomena 
may  be  employed  to  determine  the  value  of  the 
molecular  free  path  "  (p.  296). 


Chapter  X. — Direct  Properties  of  Moleculea, 

§§111  and  112  of  this  chapter  carry  further 
than  the  old  edition  does  the  argument  in 
proof  of  the  general  flatness  of  molecules. 
*'  These  examples  seem  to  indicate  that  the  sec- 
tion of  a  molecule  is  equal  to  the  sum  of  the 
sections  of  the  atoms  which  form  it"  (p.  302). 
''  If  the  hypothesis  were  general  and  exact  that 
the  section  of  the  molecule  of  a  chemical 
compound  is  equal  to  the  sum  of  the  sec- 
tions of  its  atoms,  it  would  allow  of  but 
a  single  interpretation,  and  thereby  permit  an 
interesting  peep  into  the  circumstances  of  ar- 
rangement of  the  atoms.  We  should  not  be  at 
liberty  to  make  any  other  assumption  than  that 
the  atoms  which  are  bound  together  into  one 
molecule  are  all  in  one  plane"  (p.  304). 
*^  When  four  atoms  are  joined  together  to  form 
a  molecule  it  is  in  general  no  longer  necessary 
for  them  to  possess  the  property  of  being  a  plane 
system ;  the  possibility,  however,  of  the  system 
being  of  such  a  character  is  shown  by  the  ex- 
ample of  ammonia."  *  *  *  '*We  shall  con- 
sequently be  unable  to  make  any  other  sup- 
position as  to  the  molecular  constitution  of 
ammonia  than  that  usual  with  chemists,  viz, 
that  the  three  atoms  of  hydrogen  are  so  arranged 
that  their  common  centroid  is  always  within 
the  atom  of  nitrogen,  and  that  they  circle  about 
this  atom  in  plane  orbits"  (p.  305).  '*  And  so 
good  an  agreement  is  exhibited  by  the  great 
majority  of  the  values  at  0^  for  gases  and  va- 
pors that  we  have  to  conclude  in  general  that 
their  molecules  have  a  shape  that  is  flat,  and  not 
spread  out  on  all  sides  into  space.  This  view 
seems  to  be  the  most  probable,  at  least  for  the 
gaseous  state  "  (p.  309). 

The  last  paragraph  of  §  116  reads  thus: 
<<  From  these  considerations  we  can  conclude 
only  that  the  gaseous  molecules  are  smaller  than 
a  sphere  whose  diameter  is  one-millionth  of  a 
millimetre.  But  we  may  add  as  very  probable 
that  the  size  of  the  gaseous  molecules  will  in  no 
way  appear  to  be  vanishingly  small  when  com- 
pared with  that  small  sphere.  This  is  justified 
on  many  other  grounds,  which  we  have  still  to 
mention." 

§  118,  on  calculation  of  the  size  of  the  mole- 
cules from  the  dielectic  capacity,  is  new.  *'  The 
molecules  of  such  substances  [dielectrics]  are 
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aMumed  to  be  good  conductors  of  electricity, 
while  the  interspaces  between  them  are  taken 
to  be  insulating.  According  to  this  assumption 
the  dielectric  polarisation  must  depend  on  the 
size  and  distance  apart  of  the  molecules,  and 
therefore  on  the  same  elements  which  regulate 
the  molecular  free  path  "  (p.  327). 

§  123,  on  molecular  forces,  makes  near  the  end 
a  more  detailed  reference  to  the  work  of  £. 
Wiedemann  on  luminous  vapors.  '*  He  com- 
pared the  light  radiated  by  sodium  vapor  with 
that  coming  from  a  platinum  wire  made  to  glow 
by  the  passage  of  an  electric  current;  from  the  re- 
sistance of  the  wire  and  the  strength  of  the  cur- 
rent he  could  determine  the  luminous  energy  in 
heat  units,  and  compare  it  with  the  total  heat- 
energy  contained  in  the  vapor.  He  found  that 
the  energy  needed  for  the  illumination  is  vanish- 
ingly  small  in  comparison  with  the  total  energy. 
An  atom,  therefore,  must  be  a  structure  in 
which  pendulous  movements  can  be  produced 
by  very  small  forces." 

g  124  is  an  enthusiastic  statement  of  the  gen- 
eral features  and  possibilities  of  the  vortex  atom 
theory.  It  is  probable  that  Meyer  has  never 
seen  the  letter  written  by  Lord  Kelvin  to  the 
late  Professor  Holman,  which  ends  thus:  '^  We 
may  expect  that  the  time  will  come  when  we 
shall  understand  the  nature  of  an  atom.  With 
great  regret  I  abandon  the  idea  that  a  mere 
configuration  of  motion  suffices.'' 

This  brings  us  to  the  mathematical  appendices, 
which  extend  through  112  pages.  The  new 
matter  in  these  is,  for  the  most  part,  closely 
connected  with  the  changes  already  noted  in 
the  earlier  portions  of  the  book.  In  several 
cases  the  changes  in  numerical  values  of  im- 
portant constants  are  based  on  the  computations 
of  Conrau. 

The  translation  is  well  done,  though  an  occa- 
sional awkward  phrase  may  show  that  the 
translator's  ear  for  English  is  slightly  and  tem- 
porarily dulled  by  attention  to  the  original. 
Thus,  on  p.  264,  <  much  too  little  for  there  to 
be  found  in  it,'  on  p.  270  'has  concluded  the 
law,'  and  on  p.  250  'relation »  ♦  *  *  'which ' 
*  *  *  *  did  not  succeed  in  disclosing  itself  with 
f\ill  clearness.' 

Edwin  H.  Hall. 
CAMBRiixtE,  Mass. 


The  DigeAQnliiy  of  American  Feeding  Stuffs.  By 
Whitman  H.  Jokdan  and  Frank  H.  Hall. 
U.  8.  Department  of  Agricultural,  Office  of 
Experiment  Station,  Bulletin  No.  77.     Pp. 

100. 

Since  farm  animals,  like  man,  live  not  upon 
what  they  eat  but  ui>on  what  they  digest  and 
assimilate,  data  on  the  digestibility  of  the  va- 
rious feeding  stuf&  are  essential  for  judging  of 
their  relative  feeding  value  and  for  calculating 
rations  for  animals  under  diffisrent  conditions. 
Experiments  on  this  subject  have  formed  quite 
a  feature  of  the  work  of  a  number  of  the  agri- 
cultural experiment  stations  of  this  country, 
and  these  experiments  have  accumulated  until 
at  present  they  furnish  a  comprehensive  series 
of  digestion  coefficients.     The  Bulletin  brings 
together  the  results  of  these  digestion  experi- 
ments up  to  the  end  of  1898,  and  summarizes 
them  in  convenient  form  for  use.     Of  the  378 
experiments    compiled,  many  of  which  were 
made  with  a  number  of  animals,  59  were  with 
green  fodders  (grasses  and  corn),  34  with  silage 
(largely  of  corn),  143  with  dried  fodders  (hay, 
corn  fodder,  etc.),  8  with  roots  and  tubers,  24 
with  grains    and  seeds,  62  with  by-products 
(brans,  gluten  feeds  or  meal,  oil  meals,  etc.),  1 
with  milk,   and  47  with  mixed  rations.     The 
digestion  coefficients  are  first  arranged  accord- 
ing to  the  stations  at  which  the  experiments 
were  made.     They  are  then  grouped  by  classes 
of  feeding  stuffs  and  by  the  kind  of  animal 
(cow,  steer,  sheep,  pig  or  horse)  used  in  making 
the  experiment.     The  latter  classification  gives 
both  the  individual  experiments  and  the  aver- 
ages for  the  different  classes  of  material.     It  is 
therefore  the  one  which  will  be  most  generally 
used  in  practice.     In  the  li^ht  of  the  data  pre- 
sented, the  effects  of  various  factors  on  digesti- 
bility are  considered  at  some  length.     Under 
this  heading  are  included  the  influence  of  the 
kind  and  condition  of  the  animal   used,   the 
stage  of  growth  of   the  crops,  the  effect   of 
drying  and  curing,  ensiling,  grinding,  cooking 
and  moistening  of  the  feed,   etc.      In    many 
cases  the  need  of  more  extended  data  is  evi- 
dent before  deductions  can  be  safely  drawn. 

The  general  methods  of  conducting  digestion 
experiments  are  described  and  discussed,  to- 
gether   with    the   limitations  of   the  present 
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methods,  and  the  application  of  digestion  co- 
efficients in  practice. 

The  compilation  represents  a  large  amount  of 
painstaking  work  and  study  on  the  part  of  its 
authors,  hut  it  was  well  worth  the  undertaking 
and  will  prove  a  valuable  summary.  It  will 
make  it  possible  to  use  American  digestion  co- 
efficients quite  generally,  in  place  of  the  Euro- 
pean ones  which  were  for  many  years  the  main 
reliance.  The  compilation  will  also  serve  a 
useful  purpose  in  showing  the  lines  in  which 
additional  digestion  experiments  are  needed  to 
supplement  the  data  already  obtained,  and  in 
calling  attention  to  feeding  stufis  which  have 
not  been  sufficiently  studied  as  to  their  digesti- 
bility. E.  W.  Allbn. 


SOCIETIES  AND  ACADEMIES. 
NEW  YORK  AOADBKT  OF  SCIENCES. 

SECTION  OF  ASTRONOMY,    PHYSICS  AND    CHEM- 
ISTRY. 

A  MEETING  of  the  Section  was  held  on  Mon- 
day evening  May  7th.  Mr.  Bergen  Davis  read 
a  paper  describing  some  new  experiments  in 
stationary  sound  waves.  The  experiments  were 
in  three  groups,  those  with  a  sound  wave  ane- 
mometer, those  with  the  use  of  empty  gelatine 
medicine  capsules  instead  of  cork-dust  to  show 
the  Kundt  figures,  and  those  concerning  the 
longitudinal  motion  of  a  cylinder  closed  at  one 
end  across  the  stream  lines  in  a  stationary  sound 
wave. 

The  stationary  sound  wave  was  that  pro- 
duced in  a  stopped  organ  pipe,  provided  with  a 
glass  panel  for  observation,  when  it  was  sound- 
ing its  first  overtone.  A  thin  rubber  diaphragm 
near  the  central  node  prevented  air  currents 
due  to  the  blowing  of  the  pipe.  The  cups  of 
the  miniature  anemometer  were  made  by  di- 
viding No.  2  gelatine  capsules  longitudinally  so 
as  to  form  half  cylinders  and  mounting  them  on 
card-board  arms.  The  anemometer  rotated 
with  ten  revolutions  per  second  in  the  loop  of 
the  wave  and  came  nearly  to  rest  in  the  node. 
The  rate  of  revolution  at  various  positions  along 
the  wave  varied  approximately  according  to  a 
sine  curve.  The  maximum  amplitude  of  the 
wave  as  calculated  from  the  above  rate  was 
.57  cm. 


The  Kundt's  figure  experiment  was  performed 
by  emptying  a  box  of  No.  6  gelatine  capsules 
into  the  middle  of  the  loop.  They  arranged 
themselves  in  rows  across  the  pipe.  Each  cap- 
sule attracted  its  neighbor  at  the  ends  and  re- 
pelled it  at  the  sides.  The  experiment  is  quite 
striking. 

The  motion  of  a  cylinder  perpendicularly  to 
the  stream  lines  was  obtained  by  using  a  cap- 
sule from  which  the  cap  had  been  removed. 
Such  a  capsule  moved  in  the  direction  of  the 
closed  end  with  considerable  force.  This  was 
also  shown  by  making  a  small  mill  with  a  cap- 
sule at  the  end  of  each  of  four  card-board  arms. 
The  rates  of  revolution  in  various  parts  of  the 
wave  made,  when  plotted,  nearly  a  sine  curve. 
The  force  acting  normally  to  the  closed  ends  of 
the  cylinders  was  measured  with  a  torsion  bal- 
ance. The  square  roots  of  the  torsion  deflec- 
tions gave,  when  plotted,  an  approximate  sine 
curve.  The  experiment  was  performed  in  air, 
illuminating  gas,  carbon  dioxide  and  hydrogen. 
The  torsion  deflections  were  directly  propor- 
tional to  the  densities  of  the  gases.  Professor 
William  Hallock  first  suggested  the  cause  of 
this  effldct,  showing  that  it  was  due  to  the  prin- 
ciple of  Bemouilli,  that  a  gas  in  motion  is  less 
dense  than  the  same  gas  at  rest.  The  vibrating 
air  has  considerable  velocity  while  the  air 
within  the  cylinders  is  nearly  at  rest.  The 
force  is  due  to  the  diff'erence  of  density  on  the 
two  sides  of  the  closed  end  of  the  cylinder.  The 
author  used  this  principle  to  determine  the  am- 
plitude of  vibration.  Professor  B.  8.  Wood- 
ward assisted  him  in  applying  the  proper 
hydrodynamical  principles,  and  he  calculated 
that  the  change  in  density  was  such  as  to  give 
a  pressure  of  21  dynes  per  square  centimeter, 
while  the  amplitude  wIbis  .38  centimeters.  This 
agrees  closely  with  the  value  obtained  with  the 
sound  wave  anemometer. 

Professor  Hallock  also  exhibited  some  color 
photographs  and  some  sound  wave  photographs 
taken  by  Professor  R.  W.  Wood,  of  the  Univer- 
sity of  Wisconsin.  William  S.'  Day, 

Secretary  of  Section, 

SECTION  OF  ANTHROPOLOGY  AND  PSYCHOLOGY. 

A  REGULAR  meeting  of  the  Section  was  held 
on  May  i28th.     The  first  paper,  by  G.  B.  Ger- 
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maoD,  on  '  The  Acqairement  of  Motor  Habits ' 
reported  some  experiments  in  which  the  author 
measured  the  degree  of  perfection  attained  in 
rapid  naming  of  one  hundred  color  squares 
arranged  in  regular  order,  by  the  time  required 
to  read  the  whole  series.  Results  were  pre- 
sented for  the  rapidity  of  reading  at  different 
stages  of  practice  and  after  different  intervals 
of  discontinuance  of  practice. 

The  second  paper,  by  C.  H.  Judd,  was  on  the 
subject  'Studies  in  Vocal  Expression.'  This 
paper  reported  measurements  of  changes  in 
pitch  during  the  articulation  of  single  words. 
The  pitch  was  determined  by  means  of  enlarged 
records  of  diaphragm  vibrations  which  were 
compared  with  the  tracing  made  from  a  stand- 
ard tuning  fork.  Twenty  records  were  reported. 
In  general  the  accented  syllable  was  higher  in 
pitch  than  the  unaccented  syllables,  though  this 
was  not  true  in  such  words  as  '  abhorrent ' 
and  'abnormal.'  The  final  syllable  in  the 
twenty  records  showed  a  very  general  tendency 
to  fall  off  in  pitch.  The  amount  of  change  in 
such  words  as  '  educing '  and  '  illusion '  will 
appear  from  some  cases  of  the  former.  The 
three  syllables  were  as  follows :  case  I.,  161, 
244,  171  (the  end  of  the  syllable  being  at  181); 
case  II.,  157,  265,  185  (end  of  syllable  125); 
case  III.,  172,  248,  166  (end  of  syllable  128). 
Other  records  did  not  show  such  marked 
changes.  One  for  the  word  '  abasement '  is  as 
follows ;  108,  160,  140. 

Charles  H.  Judd, 

Secretary, 

THE    NEW  YORK    SECTION    OF    THE    AMERICAN 

CHEMICAL  SOCIETY. 

The  June  meeting  of  the  New  York  Section 
of  the  American  Chemical  Society  was  held  on 
the  8th  inst.,  at  the  Chemists'  Club. 

The  retiring  chairman,  Dr.  Chas.  F.  Mc- 
Kenna,  invited  the  president  of  the  Society, 
Dr.  William  McMurtrie,  to  preside.  An  ad- 
dress was  made  by  Dr.  McKenna  on  the  *  Ad- 
vancement in  the  Study  of  the  Properties  of 
the  Metals,'  and  on  the  '  Present  and  Future  of 
the  New  York  Section  of  the  American  Chem- 
ical Society.' 

The  election  of  officers  for  the  ensuing  year 
resulted  as  follows : 


Chairmnnj  Dr.  C.  A.  Doremns. 
Seerelary  and  Treasurer,  Dnrand  Woodman. 
Executive  Committee,  C.  F.  HoKenna,  M.  T.  Bogert, 
P.  C.  MoUhiney. 

The  following  papers  were  then  read  : 

'Comparison  of  Iodine  and  Bromine  Fignies  <rf 
Variona  Fatty  Oils,'  by  H.  T.  Vnlt^  and  Lily  Logan. 

'The  Chemistry  of  Materials  used  in  Perfomecy 
and  kindred  Arts,'  by  T.  C.  Steams. 

'  Rapid  Method  for  Sepaiation  of  Cadmium,  Bis- 
math,  etc.,  from  Zinc  and  Manganese,'  by  George  C. 
Stone. 

'  On  the  Oxidation  of  Platinum,'  by  Dr.  R.  C.  HalL 

A  motion  was  made  and  seconded  that  a  fund 
should  be  raised  for  a  prize  for  the  beet  paper 
read  before  the  Society  during  each  season. 
This  was  in  pursuance  of  a  suggestion  made  by 
the  chairman  in  his  address. 

Notice  was  given  of  the  general  meeting  of 

the  American  Chemical  Society,  to  be  held  in 

the  latter  part  of  the  month,  after  which  the 

Section  adjourned. 

DuRAND  Woodman, 

Secr^ary. 

DISCUSSION  AND  CORRESPONDENCE, 
PBEHISTOBIO  REMAINS  IN  JAPAN. 

To  THE  Editor  of  Science  :  While  in  Oka- 
yama,  Japan,  in  the  early  part  of  this  month 
I  was  conducted  by  Bev.  J.  H.  Pettee  to  the 
hills  about  two  miles  east  of  the  city  to  see 
some  prehistoric  stone  structures  which  he  had 
noticed  in  his  rambles.  The  first  one  to  which 
we  came  was  situated  about  600  feet  above  the 
valley  (which  was  nearly  at  sea  level)  near  the 
summit  of  a  steep  declivity  overlooking  an  ex- 
tensive country.  This  was  built  of  stones  laid 
up  in  regular  courses,  some  of  them  very  large. 
One  stone  was  6x5x4}  feet.  Large  flat  stones 
served  for  the  roof.  The  entrance  was  twenty- 
one  feet  long,  six  feet  wide  and  about  twelve 
feet  high.  This  opened  into  a  room  twelve 
feet  long,  of  which  the  north  side  was  flush 
with  one  of  the  walls  of  the  entrance,  making 
the  entire  length  of  this  wall  thirty-three  feet. 
The  room  is  twelve  feet  square,  and  about  the 
same  height. 

The  whole  was  covered  with  a  mound  of 
earth,  upon  which  trees  of  considerable  size 
were  growing.     This  one  had  been  cleaned  out 
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and  put  to  some  modern  use.  But  the  eight 
others  which  we  visited,  were  in  most  cases 
partly  or  wholly  filled  with  d6bris  which  had 
slowly  accumulated  in  them.  In  size  they 
differed  greatly  from  one  another,  several  of 
them  were  so  small  that  they  could  not  have 
served  for  habitations.  When  they  occurred  on 
the  side  hill  they  were  covered  with  earth  re- 
moved from  the  immediate  vicinity.  In  the 
roofs  of  two  of  them  we  measured  stones  which 
were  9x7x8  and  10x6x4  feet  respectively.  In 
all,  Mr.  Pettee  had  found  twenty  of  these  struc- 
tures in  the  immediate  vicinity.  It  is  hoped 
that  more  careful  exploration  will  be  made  of 
those  which  are  filled  with  debris.  The  pres- 
ent inhabitants  have  no  knowledge  of  their 
origin,  and  they  are  entirely  out  of  analogy 
with  any  structures  of  recent  times. 

In  a  communication  made  to  the  Japanese 
Asiatic  Society  of  London,  a  few  years  ago  (the 
date  of  which  I  do  not  remember)  the  writer 
spoke  of  having  noted  about  four  hundred  such 
structures  in  different  parts  of  the  Empire,  all 
substantially  alike,  but  with  minor  modifica- 
tions in  shape,  only  a  small  portion  of  them 
having  the  wall  of  the  entrance  and  the  room 
flush  on  one  side,  like  the  one  here  observed. 
The  few  ornaments  found  in  them  were  unlike 
anything  of  present  Japanese  manufacture. 

At  Yokohama,  also,  I  was  taken  by  Bev. 
Henry  Loomis  to  see  various  rooms  artificially 
excavated  in  the  soft  rock  of  the  region  which 
were  evidently  of  ancient  origin,  as  evinced  by 
the  character  of  the  tool  marks  upon  them. 
But  more  interesting  still  were  two  shell  heaps, 
about  one  hundred  and  fifty  feet  above  the  bay, 
in  which  not  only  had  most  of  the  shells  been 
artificially  opened  to  procure  the  food,  but 
there  were  numerous  pieces  of  pottery  of 
antique  character.  The  situation  of  these  was 
much  the  same  as  of  those  described  by  Professor 
Morse  near  Tokio. 

The  universality  of  such  indications  of  a 
primitive  culture  preceding  that  of  existing 
civilizations  in  Japanese  as  well  as  in  Europe 
and  America  is  certainly  interesting  and  sig- 
nificant. Much  further  light  is  still  in  store 
from  their  systematic  study. 

G.  Frederick  Wright. 

Nagasaki,  Japan,  April  23, 1900. 


SEALS  IN  THE  AMAZON  DRAINAGE. 

On  September  20,  1899,  William  J.  Ger- 
hard, a  field  entomologist,  observed  several 
seals  in  a  stream  among  the  headwaters  of  the 
Madiera  river,  in  Bolivia.  The  exact  locality 
was  a  small  tributary  of  the  Bio  Secure,  whose 
waters  find  their  way  into  the  Madiera  by  way 
of  the  Mamore  river.  From  the  position  as- 
sumed by  the  seals,  as  described  by  Mr.  Ger- 
hard, it  is  evident  they  were  members  of  the 
Otaridee,  and  most  probably  either  Otariajubaia 
or  Aretocephalue  ausircUis, 

This  is,  I  believe,  the  first  notice  of  any  seal 
from  the  Amazon  system. 

James  A.  G.  Behn. 

Academy  of  Natural  Sciences, 
Philadelphia. 

the  INTERNATIONAL  CONGRESSES   OF   METEOR- 
OLOGY AND  AERONAUTICS  AT  PARIS. 

To  the  Editor  of  Science:  As  some  of 
your  readers  may  be  planning  to  attend  the 
International  Congresses  of  Meteorology  and 
Aeronautics  this  summer,  at  Paris,  it  seems 
proper  for  the  official  delegate  of  the  United 
States  to  call  attention  to  an  error  in  the  dates 
announced  in  Science  of  June  1st.  These  con- 
gresses will  not  meet  during  July  but  during 
September,  the  Meteorological  Congress  being 
held  between  the  tenth  and  the  sixteenth  of 
that  month  and  the  Aeronautical  Congress, 
fixed  for  nearly  the  same  time  on  account  of 
the  allied  interests,  having  its  sessions  from  the 
fifteenth  to  the  twentieth  of  September. 

The  mistake,  which  was  made  also  by  your 
English  contemporary.  Nature,  probably  arose 
from  the  fact  that  when  the  list  of  the  various 
congresses  was  issued  several  months  since,  the 
dates  of  the  two  cong^sses  in  question  had  not 
been  determined  ;  nevertheless  the  blanks  left  in 
the  date  column  were  assumed  to  mean  that 
each  of  these  congresses  coincided  with  the  one 
immediately  preceding  it  in  alphabetical  order. 

A.  Lawrence  Botch. 

Blue  Hill  Meteorological  Observatory. 

Jane  7,  1900. 

THE  NAME  OF  THE  COCHINEAL. 

I  HATE  elsewhere  {Proc.  Acad.  Nat,  Sci., 
Phila.,  1899,  p.  261)  shown  that  the  Ooeeu$  cocft, 
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and  a  pair  of  field  glasses  of  two  inches  aperture, 
with  a  direct-vision  spectroscope  attached  to 
one  eye-piece.  The  three-inch  telescope  was  to 
be  used  in  comparing  the  color  of  the  promi- 
nences. With  this  purpose  in  view,  a  low  power 
was  employed,  so  that  the  entire  rim  of  the  hid- 
den sun  could  be  seen  at  once.  Cross  wires  at 
focus  served  for  locating  the  prominences  in 
position  angle.  Tachini  and  a  few  others  have 
seen  what  appeared  to  be  white  prominences. 
Whether  this  was  a  real  phenomenon  or  a  psy- 
chological effect  has  been  questioned,  and  among 
the  twelve  observations  proposed  by  the  eclipse 
committee  of  the  Astronomical  and  Astrophys- 
ical  Society,  one  upon  prominence  color  was  in- 
cluded, in  order  that  a  general  effort  to  note 
color  might  lead  to  more  definite  conclusions. 
Purkinje's  investigations  have  shown  that  the 
brightest  prominences  should  look  the  reddest. 
Therefore,  slight  variations  in  redness  would 
not  necessarily  indicate  difference  in  constitu- 
tion. Miss  Furness  is  familiar  with  the  appear- 
ance of  a  prominence  as  seen  in  the  hydrogen 
line  of  the  spectrum.  She  noted  no  marked 
difference  in  color  in  the  several  prominences 
seen  around  the  sun's  limb  during  eclipse.  A 
variation  toward  the  pink  was  clearly  observ- 
able in  one  small  prominence  in  the  S.  £.  quad- 
rant. A  very  large  and  beautiful  prominence 
in  the  form  of  the  banyan  tree  was  observed  in 
the  S.  W.  quadrant.  This  was  of  the  usual 
red  color. 

The  direct  vision  spectroscope  attached  to 
the  field-glass  was  a  McClean  star  spectroscope, 
with  the  cylindrical  lens  removed.  The  object 
in  view  was  to  examine  the  distribution  of  co- 
ronium.  It  has  been  claimed  that  the  green 
line  of  coronium  is  as  plainly  discernible  in  the 
rifts  of  the  corona  as  in  the  streamers.  With 
the  simple  apparatus  above  described  (first  sug- 
gested by  Mr.  Maunder)  if  it  is  properly  ad- 
justed, and  if  the  continuous  spectrum  of  the 
inner  corona  is  not  too  bright,  the  question  of 
distribution  might  be  well  tested.  If  the  co- 
ronium is  confined  to  the  regions  determined 
by  the  visible  outline  of  the  corona,  the  green 
image  in  the  one  glass  would  correspond  in  form 
to  the  composite  image  in  the  other.  If,  on  the 
contrary,  the  coronium  is  equally  distributed  in 
streamers  and  rifts,  the  green  image  would  in- 


dicate this  by  its  uniformity  of  outline.  Our 
apparatus  was  tested  by  examining  an  opening 
of  the  form  of  the  corona,  cut  in  cardboard, 
and  held  before  a  Bunsen  flame,  emitting  so- 
dium and  lithium  light.  The  red  and  yellow 
images  were  sharply  defined. 

The  observation  during  totality  was,  how- 
ever, without  decided  result.  The  continuous 
spectrum  of  the  inner  corona  was  so  bright  that 
the  green  image  could  not  be  separated  from  it. 
Clear  separation  being  found  impossible,  atten- 
tion was  turned  to  the  regions  above  and  below 
the  continuous  spectrum  limits,  to  note,  if  pos- 
sible, any  green  extensions.  These  could  not 
be  seen,  though  the  brightness  of  the  field 
might  have  rendered  this  doubtful  in  any  case. 
Probably  the  dispersion  of  the  prisms  was  in- 
sufficient. The  inner  corona  was  much  more 
brilliant  than  I  had  expected. 

Maby  W.  Whitney. 
Vassab  Collboe. 


NOTES  ON  INORGANIC  CHEMISTRY. 

At  the  recent  meeting  of  the  Iron  and  Steel 
Institute  of  Great  Britain  a  number  of  very  in- 
teresting papers  were  read,  which  are  abstracted 
in  Nature  and  from  which  we  make  note  of  the 
following : 

A  paper  by  Mr.  B.  Talbot  on  the  open -hearth 
continuous  steel  process  as  introduced  in  the 
Pencoyd  Steel  Works  in  Pennsylvania.  Here  a 
basic  tilting  furnace  of  seventy-five  tons  ca- 
pacity is  used,  and  is  charged  at  once  with  fiuid 
metal,  at  a  great  saving  of  fUel  and  time.  The 
general  advantages  of  the  furnace  were  stated 
to  be  increased  output,  increased  yield,  saving 
in  repair,  and  saving  in  labor.  A  long  discus- 
sion followed  the  paper  and  the  opinion  was 
general  that  this  process  represented  an  impor- 
tant advance  in  open -hearth  steel  practice. 

A  description  was  given  by  Mr.  A.  Qreiner 
of  the  first  blowing-engine  worked  by  blast. 
fUrnace  gas.  This  is  a  600  H.  P.  engine  at  the 
Cockerill  works,  Belgium,  and  has  been  running 
since  last  November  with  unpurified  gases  from 
the  Seraing  blast  furnace. 

Mr.  C.  von  Schwarz  discussed  the  manu- 
facture of  cement  from  blast-Aimace  slag. 
Various  attempts  at  the  utilization  of  the  slag 


994 


SCIENCE. 


[N.  8.  Vol.  XI.  No.  286. 


in  the  past  have  met  with  little  success,  hut  now 
a  method  has  heen  devised  and  is  in  use  in 
Germany  and  Belgium  wherehy  the  cemcDt 
manufactured  commands  a  higher  price  in  the 
market  than  ordinary  Portland  cement. 

An  apparatus  for  equalizing  the  temperature 
of  the  hot  blasts  was  described  by  Mr.  L.  F. 
Qjers  and  Mr.  J.  H.  Harrison.  Instead  of  the 
blast  going  directly  from  the  stoves  to  the 
tuyers,  whereby  the  temperature  falls  continu- 
ously from  the  turning  on  of  one  stove  until  a 
fresh  stove  is  used,  the  blast  passes  from  the 
stove  through  another  small  stove  filled  with 
checker  work,  and  while  enteriog  on  one  side 
with  varying  temperature,  it  leaves  the  small 
stove  at  an  even  mean  temperature. 

The  affairs  of  the  Institute  were  shown  to 
be  in  a  very  flourishing  condition,  110  members 
being  added  during  the  year.  The  Besse- 
mer gold  medal  for  1900  was  presented  to  M. 
Henri  de  Wendel,  the  eminent  French  metal- 
lurgist, in  recognition  of  his  services  to  metal- 
lurgy in  developing  the  iron  ore  resources  of 
French  and  German  Lorraine. 

Mr.  Andrew  Carnegie  announced  his  inten- 
tion of  founding  a  scholarship  in  connection 
with  the  Institute,  for  the  advancement  of  re- 
search in  connection  with  iron  and  steel. 

The  same  number  of  Nature  gives  an  account 
of  the  Boyal  Society  Converzazione  of  May  9th, 
but  there  appear  to  have  been  few  exhibits  in  the 
line  of  chemistry.  Professor  W.  A.  Shenstone 
showed  a  quantity  of  crude  non -splintering  silica 
for  use  in  apparatus  of  silica,  recently  described 
in  these  notes,  and  also  several  rods,  tubes,  a 
Giessler  tube  and  a  mercury  thermometer  of  sil- 
ica. Dr.  Thorpe  exhibited  some  examples  of 
leadless  glazed  ware,  and  Mr.  H.  B.  Hartley  and 
Mr.  H.  L.  Bowman  gave  a  demonstration  of  the 
properties  of  crystals  yielding  double-refracting 
liquids  on  fusion.  These  substances,  among 
which  are  para-azoxyanisol,  para-azoxyphene- 
tol,  and  cholesteryl  benzoate,  when  fused  give 
liquids  which  possess  the  properties  of  double 
refraction  anddichroism,  although  the  evidence 
of  their  elasticity,  viscosity,  and  dielectric  ca- 
pacity shows  them  to  be  undoubtedly  liquids. 

Apropos  of  Professor  Shenstone' s  work  on 
fiised  quartz  a  paper  has  appeared  in  the  Pro- 


ceedings  of  the  Royal  Dublin  Society,  by  Pro- 
fessor J.  Joly,  on  the  '  Theory  of  the  Formation 
of  Silicates  in  Igneous  Bocks,'  in  which  he  dis- 
cusses the  temperature  range  of  the  viscosity  of 
quartz.  He  finds  that  when  heated  to  800^ 
quartz  becomes  plastic  and  that  as  high  as  1500^ 
it  is  a  thick  liquid.  This  softening  point  is 
much  lower  than  is  commonly  supposed,  and 
makes  it  easier  to  understand  the  facility  with 
which  it  is  worked  by  Professor  Shenstone. 
At  the  same  time  it  lends  more  encouragement 
to  the  hope  of  a  wide  use  of  quartz  for  ap- 
paratus. 

No  little  comment  has  been  occasioned,  espe- 
cially in  England,  by  the  publication  in  the 
ZeiUchrift  fur  angewandte  Chemie  of  a  lecture  de- 
livered before  the  German  Emperor  by  Professor 
Bredt.  The  title  of  the  lecture  was  *  Techni- 
cal Education  and  the  Importance  of  Scientific 
Training,'  and  statistics  were  given  of  the  three 
great  dye-stuff  factories  of  Germany.  From 
these  it  appears  that  the  Badisohe  Anilin-  und 
Sodafabrik,  of  Ludwigshafen,  employs  6207 
workmen,  including  146  chemists  and  75  engi- 
neers. The  Farbewerke  vorm.  Meister  Lucius 
und  Briining  of  Hdchst  am  Main  and  the  Far- 
benfabriken  vorm.  Fr.  Bayer  &  Co.,  of  Elber- 
feld,  each  employ  180  chemists.  With  these 
facts  before  one,  it  is  not  difficult  to  understand 
that  Germany  leads  the  world  in  dye  stufb. 

J.  Lt,  H. 

NOTES  ON  PHYSICS, 
THE  FREEZING  POINT  OF  WATER  AND  PR^SURB. 

In  the  Anncden  der  Physik  for  May,  1900, 
G.  Tammann  describes  some  remarkable  experi- 
mental studies  of  the  variation  of  the  freezing- 
point  of  water  with  pressure.  It  appears  that 
that  there  are  three  kinds  of  ice  differing  from 
each  other  in  crystalline  structure.  Counting 
these  three  kinds  of  ice,  five  forms  of  water  are 
now  known,  namely,  vapor,  liquid,  ice  I.  (com- 
mon ice),  ice  II. ,  and  ice  III.  A  given  pair  of 
these  forms  (phases)  of  water  can  exist  together 
in  equilibrium  only  at  definite  temperatures  and 
pressures.  That  is,  for  a  given  temperature 
the  pressure  at  which  two  phases  may  coexist 
is  definite.  Thus  ice  I.  and  water  coexist  at 
0®C.  under  atmospheric  pressure,  at  — 3**.7C. 
under  500  atmospheres,  at  —  8°.4C.  under  1000 
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atmospheres,  etc.  These  pairs  of  temperatures 
and  pressures  represented  by  ordinates  and  ab' 
scissas  determine  a  curve.  This  curve  is  called 
the  ira'Miiiwi  curve  (umwandlungs  curve)  for 
water  and  ice.  Herr  Tammann  has  followed 
the  transition  curve  for  water  and  ordinary  ice 
far  beyond  the  region  previously  known,  in 
fact  throughout  its  entire  extent,  and  he  has 
determined  portions  of  the  transition  curves  of 
water  and  ice  II.,  of  water  and  ice  III.,  of  ice  I. 
and  ice  II.,  and  of  ice  I.  and  ice  III.  He  has 
also  determined  the  latent  heats  of  flision  of  ice 
'  IL  and  of  ice  III.,  the  latent  heats  of  transition 
from  ice  I.  to  ice  II.  and  from  ice  I.  to  ice  III., 
and  the  changes  of  volume  during  these  various 
transitions. 

Readers  of  Science  who  are  not  familiar 
with  recent  work  in  physical  chemistry  may  be 
interested  to  know  that  many  solid  substances 
are  known  which  have  two  or  more  forms 
(phases).  Thus,  very  recently,  it  has  been 
found  that  metallic  tin  may  exist  as  a  gray 
crystalline  powder  or  in  the  well  known  form 
having  lustre  and  ductility.  At  a  certain  tem- 
perature (under  atmospheric  pressure)  these 
two  phases  may  coexist  in  equilibrium,  at 
higher  temperatures  the  ductile  variety  only 
is  stable,  and  at  lower  temperatures  the  gray 
crystalline  form  only  is  stable. 

SOME    experiments    WITH    POLARIZED   LIGHT. 

The  Annalen  der  Physik  for  May,  1900,  con- 
tains a  description  by  N.  Ymow  of  several 
beautiful  and  instructive  experiments  with 
polarized  light. 

A  polished  cone  of  glass  stands  upon  a  flat 
white  screen.  A  beam  of  ordinary  light  paral- 
lel to  the  axis  of  the  cone  is  reflected  by  the 
curved  surface  of  the  cone  forming  a  circle 
of  light  around  the  base  of  the  cone  upon  the 
white  screen.  If  the  beam  of  light  is  plane 
polarized  the  circle  of  light  will  have  a  broad 
dark  streak  across  it.  If  a  quartz  plate  is  placed 
in  the  path  of  the  plane  polarized  beam  the 
planes  of  polarization  of  the  various  wave- 
lengths will  be  differently  turned  and  the  circle 
of  light  around  the  base  of  the  cone  will  con- 
sist of  radial  bands  of  color  in  the  order  red, 
orange,  yellow,  green,  blue,  violet,  purple. 


A  plane  polarized  beam  of  light  is  reflected 
down  through  milky  water  (obtained  by  mixing 
a  small  portion  of  an  alcoholic  solution  of  rosin 
with  the  water)  contained  in  a  glass  cylinder. 
To  a  person  walking  around  the  cylinder  the 
water  would  appear  bright  then  dark  then 
bright  then  dark  again.  The  two  opposite  di- 
rections from  which  the  milky  water  appears 
bright  mark  the  plane  of  polarization  of  the 
beam  of  light.  If  now  a  quartz  plate  is  inter- 
posed in  the  path  of  the  polarized  beam  the 
planes  of  polarization  of  the  various  wave- 
lengths will  be  differently  turned  and  the 
milky  water  will  appear  to  be  streaked  with 
vertical  bands  of  color.  A  milky  solution  of 
sugar  substituted  for  the  water  (quartz  plate 
removed)  shows  a  series  of  helical  bands  of 
color. 

ON  THE  SIZE  AT  WHICH  HEAT  MOVEMENTS  ARE 
MANIFESTED  IN  MATTER. 

In  his  characteristically  suggestive  way  Pro- 
fessor O.  F.  Fitzgerald,  in  Nature,  April  26th, 
raises  the  question  as  to  the  maximum  dimen- 
sions of  a  space  in  which  the  heat  movements 
of  a  portion  of  a  body  in  thermal  equilibrium 
might  deviate  sensibly  from  the  steady  average 
which  these  movements  show  on  a  large  scale. 
The  heat  movements  of  matter  do  not  show 
their  erratic  character  in  a  space  large  enough 
to  be  resolved  by  the  microscope,  but  Professor 
Fitzgerald  points  out  that  the  accompanying 
ether  motions  are  much  more  coarse  grained 
and  may  give  rise  to  sensible  phenomena ;  thus 
the  so-called  Brownian  motions  of  small  par- 
ticles immersed  in  a  liquid  may  be  caused  by 
the  erratic  character  of  heat  motions  in  small 
regions.  He  suggests  further  that  these  erratic 
heat  motions  may  have  something  to  do  with 
the  vitality  of  diatoms.  Indeed  it  is  phymcally 
po89ible  that  a  living  cell  may  not  be  subjected 
to  the  second  law  of  thermodynamics.  If  so 
in  what  way  would  a  diatom  be  expected  to 
show  its  freedom  from  this  law  ?  Very  likely 
in  not  being  dependent  upon  food  for  the  main- 
tenance of  its  vitality,  and  the  biologist  may 
sometime  show  us  an  organism  which  can  live 
in  the  dark  without  food. 

W.  8.  F. 
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WEATHER  CONDITIONS  IN  NEW  YORE  CITY 
AT  THE  END  OP  JUNE. 

Thbouoh  the  kindDMs  of  Professor  Willis  L. 
Moor,  Chief  of  the  Weather  Bureau,  we  are 
able  to  give  figures  regarding  the  temperature 
and  precipitation  in  New  York  City  during 
next  week,  which  will  prove  of  interest  to  those 
attending  the  meeting  of  the  Association. 

The  daily  mean  temperature  since  1885  has 
been  as  follows : 
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The  daily  amount  of  rain  in  inches  and  hun- 
dredths has  been : 
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The  mean  daily  temperature  is  about  2°  lower 
than  would  be  the  case  in  the  third  week  in 
August,  and  it  may  be  expected  consequently 
to  be  considerably  less  hot  during  the  day  time 
than  would  be  the  case  if  the  meeting  were  in 
August.  The  chances  of  rain  are  about  the 
same. 

REORGANIZATION  IN  THE  OEOLOQICAL 

SURVEY. 

The  geological  work  of  the  United  States 
Survey  was  originally  organized  in  grand  geo- 
graphic divisions  for  each  of  which  there  was  a 
geologlst-in* charge,  having  complete  authority 


over  his  assistants.  After  many  years  of  trial 
this  system  was  found  to  be  ex]>en8tve,  both  of 
means  and  talent,  and  was  replaced  by  the 
temporary  exx>edient  of  a  large  number  of  in- 
dependent parties  reporting  immediately  to  the 
director.  Administratively  this  plan  has  worked 
very  satisfactorily,  but  it  lacked  scientifically 
the  element  of  co-operation  between  distinct 
parties.  To  efibct  this  co-ordination  of  scientific 
results  in  each  important  sx>ecia]ty  of  geology, 
the  following  organization  has  now  been 
adopted,  as  stated  in  the  draft  of  plans  for  the 
current  year,  approved  by  the  Secretary  of  the 
Interior. 

Six  geologists  have  been  appointed  as  geol- 
ogists in  charge  of  special  subjects  of  research, 
the  six  subjects  covering  the  whole  field  of 
geology  in  the  Survey.  These  assignments  are 
as  follows : 

T.  C.  Chamberlin,  geologist  in  ohaige  of  pleis- 
tocene geology  ;  George  F.  Becker,  geologist  in 
ohaige  of  physical  and  ohemioal  research ;  S.  F. 
Emmons,  geologist  in  charge  of  investigation  of 
metalliferoos  ores  ;  C.  Willard  Hayes,  geologist  in 
oharge  of  investigation  of  non-metalliferous  economic 
deposits ;  Bailey  Willis  (assistant  in  geology  to  the 
director),  geologist  in  oharge  of  areal  geology. 

These  assignments  are  based  upon  the  neces- 
sity for  closer  supervision  and  co-ordination  of 
the  growing  geologic  work  of  the  Survey.  The 
personnel  of  the  geologic  branch  will  be  classed 
as  geologists  in  charge,  geologists,  and  assistant 
geologists.  Administrative  control  of  the  two 
former  classes  shall  in  each  individual  case  be 
immediate  with  the  director.  Assistant  geol- 
ogists will  report  through  their  chiefs.  Scien- 
tific direction  will  be  the  duty  of  the  geologists 
in  charge,  each  in  his  special  section,  and  shall 
be  accomplished  by  appropriate  conference  in 
the  office  and  supervision  in  the  field. 

The  total  appropriation  for  geologic  work 
for  1900-1901  is  $168,700.  To  this  are  ad- 
ded from  the  State  of  Pennsylvania  $2000, 
and  from  the  State  of  New  York  $1000,  sums 
appropriated  for  co-operation  in  geology  with 
the  Federal  Survey,  and  on  condition  that  in 
each  case  a  like  amount  be  expended  from  the 
Federal  appropriation  for  work  in  the  State. 
The  total  amount  available  for  geologic  surveys 
is  therefore  $166,700. 
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SCIENTIFIC  NOTES  AND  NEWS. 
The  University  of  Toronto  has  conferred  the 
degree  of  doctor  of  laws  on  Professor  Simon 
Newcomb,  U.  S.  N. 

Cambridge  University  proposed  to  confer 
on  Jane  12th  the  degree  of  LL.D.  on  Professor 
S.  P.  Langley  of  the  Smithsonian  Institution, 
and  on  M.  Poincar^,  the  Paris  mathematician. 

Among  the  honorary  degrees  conferred  on 
June  14th  at  the  commencement  of  the  Western 
University  of  Pennsylvania,  the  Sc.  D.  was 
given  to  O.  A.  Leuschner,  professor  of  as- 
tronomy, University  of  California,  and  to  Wm. 
W.  Campbell,  senior  astronomer.  Lick  Ob- 
servatory. 

Professor  A.  P.  Coleman,  of  the  Univer- 
sity of  Toronto,  and  Dr.  H.  M.  Ami,  of  the 
])aleontological  staff  of  the  Geological  Sur- 
vey of  Canada,  Ottawa,  were  elected  Fellows 
of  the  Royal  Society  of  Canada  at  its  last  meet- 
ing held  in  Ottawa,  Mi^  28-81,  1900. 

Professor  H.  F.  Osborn,  of  Columbia  Uni- 
versity and  the  American  Museum  of  Natural 
History,  has  been  invited  to  succeed  the  late 
Professor  Cope  as  vertebrate  paleontologist  of 
the  Geological  Survey  of  Canada. 

We  regret  to  learn  that  Dr.  Henry  Sidgwick, 
for  nearly  thirty  years  professor  of  moral  phi- 
losophy at  Cambridge  University,  is  compelled 
to  resign  his  chair  owing  to  ill-health.  Profes- 
sor Sidgwick  is  at  present  sixty*  two  years  of 
age  and  is  well  known  as  one  of  the  greatest 
English  writers  on  ethics  and  political  science. 

On  May  8d  the  completion  of  the  twenty-fifth 
year  of  teaching  by  Professor  Ludani,  rector 
of  the  University  of  Rome,  was  celebrated  in 
the  physiological  laboratory  of  the  university. 
Addresses  were  made  by  Professors  Todaro  and 
Baccelli  and  Professor  Luciani  replied. 

Professor  Ira  Bemsen,  of  the  Johns  Hop- 
kins University,  will  give  the  commencement 
address  at  the  Tome  Institute,  Port  Deposit,  Md. 

Special  preparations  are  being  made  in  the 
American  Museum  of  Natural  History  for 
the  reception  of  members  of  the  American 
Association.  President  Jesup  has  issued  an 
invitation  to  all  the  local  members  for  Tues- 
day evening,  June  26th,   and  a    similar    in- 


vitation will  be  mailed  to  visiting  members 
immediately  upon  their  registration.  Members 
will  be  admitted  on  the  closed  days,  Monday 
and  Tuesday,  upon  showing  their  tickets  or 
badges.  The  curators  will  be  ready  to  assist  in 
showing  the  various  exhibits.  The  newest  hall 
is  that  of  Mexican  archaeology  under  the  direc- 
tion of  Professor  J.  W.  Putnam  and  Mr.  Saville. 
The  Fossil  Mammal  Hall  has  recently  received 
a  large  number  of  additions,  both  in  fossil 
mammals  and  reptiles.  A  tali  series  of  photo- 
graphs of  the  museum  has  recently  been  made, 
and  will  be  placed  on  exhibition  in  the  lower  hall. 

The  Society  for  Plant  Morphology  and  Phy- 
siology is  to  hold  a  special  meeting  at  the 
Museum  Building,  New  York  Botanical  Garden, 
on  Wednesday,  June  27th,  at  4  p.  m.,  to  re. 
ceive  the  report  of  the  committee  (appointed  in 
December  at  the  New  Haven  meeting)  upon 
improvement  of  reviews  of  botanical  literature. 
»  The  question  of  concerted  action  upon  the  sub- 
ject with  the  other  botanical  societies  will  be 
considered. 

The  Scientific  Society  of  Danzig  oflTers  on  the 
occasion  of  the  160th  anniversary  of  its  es- 
tablishment, a  prize  of  1000  Marks  for  a  paper 
on  the  geology  of  North  Germany. 

The  Peabody  Academy  of  Science  receives 
$10,000  by  the  will  of  the  late  Walter  8.  Dick- 
son. 

The  late  Baron  Adolphe- Charles  de  Roths- 
child bequeathed  property  bringing  in  an  in- 
come of  $50,000  a  year  for  the  establishment  of 
an  ophthalmological  hospital  at  Paris.  He  also 
bequeathed  his  fine  collection  of  objects  of  art 
to  the  Louvre  with  $60,000  to  defray  the  cost 
of  arranging  them  for  exhibition. 

The  Paris  Pasteur  Institute  will  offer  in  No- 
vember, in  its  new  quarters  in  the  rue  Dutot, 
courses  of  instruction  including  lectures,  con- 
ferences and  laboratory  work.  They  will  in- 
clude bacteriological  methods  of  analyzing 
physiological  and  pathological  products,  etc. 

Mb.  W.  £.  D.  Scott,  curator  of  the  ornitho- 
logical department  in  Princeton,  announces 
that  the  British  Museum  has  presented  to  the 
university  two  thousand  mounted  birds,  speci- 
mens from  India,  Australia  and  the  Malay 
Islands.     Some  time  ago  the  university  pre- 
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sented  the  British  Museum  with  250  sets  of 
North  American  birds'  eggs. 

Mb.  p.  M.  Musbeb  has  given  $30,000  for  a 
public  library  at  Muscatine,  la. 

The  Norwegian  steamer  Antarctic^  with  the 
Danish  East  Greenland  expedition  commanded 
by  Lieut.  Amdrup,  sailed  from  Copenhagen  on 
June  14th,  to  explore  the  coast  between  Cape 
Brewster  and  Agga  Island. 

The  Engineering  and  Mining  Journal  of  June 
9th  publishes  the  full  tables  of  mineral  and 
metal  production  of  the  United  States  in  1899, 
as  prepared  for  the  Mineral  Industry ,  Volume 
YIII.  This  production,  valued  at  the  mines  or 
furnaces,  amounted  to  $1,211,361,861,  the  larg- 
est amount  on  record  for  the  United  States  or 
any  other  country.  Deducting  certain  neces- 
sary duplications,  the  net  value  of  the  min- 
eral production  in  1899  was  $1,118,780,830, 
against  $799,518,038  in  1898,  showing  an  in- 
crease last  year  of  $319,262,797,  or  39.9  per 
cent.  This  great  amount  came  partly  from  the 
increase  in  quantities  and  partly  from  general 
advances  in  values.  The  United  States  last 
year  was  the  greatest  producer  of  coal,  salt, 
iron,  copper,  silver  and  lead  in  the  world  ;  also 
of  many  of  the  less  important  metals  and 
minerals.  The  extent  of  our  production  is 
shown  by  the  figures,  which  include  252,115,- 
387  short  tons  of  coal;  13,400,735  long  tons  of 
pig  iron ;  581,319,091  pounds  of  copper ; 
217,085  tons  of  lead;  129,675  tons  of  zinc; 
57,126,834  ounces  of  silver,  and  $70,096,021  in 
gold. 

Movements  started  simultaneously  in  Lon- 
don by  the  Boyal  Geographical  Society  and  in 
the  British  Central  Africa  Republic  under  the 
leadership  of  Sir  Henry  Stanley  for  the  erection 
of  a  memorial  near  the  spot  where  Livingstone 
died  on  Lake  Bangweula,  resulted  in  the  for- 
mation of  a  joint  committee  for  purposes  of  co- 
operation. The  work  of  the  committee  as  we 
learn  from  the  London  Times  has  now  been  ac- 
complished. The  materials  with  which  to  con- 
struct the  memorial  having  been  shipped  to  the 
mouth  of  the  Zambesi.  The  monument  consists 
of  a  handsome  obelisk  20  feet  in  height,  sur- 
mounted by  a  cross.  It  is  constructed  of  large 
blocks  of  the  best  concrete,  which  will  be  quite 


as  enduring  as  the  hardest  stone.  No  stone  is 
available  in  this  part  of  Africa.  The  concrete 
was  sent  out  in  air-tight  metal  cylinders,  of 
which  there  are  450,  each  weighing  about  50 
pounds.  These  are  accompanied  by  30  moulds 
of  oak,  lined  with  metal,  18  inches  square  and 
about  10  inches  deep.  Over  300  of  these  blocks 
will  be  used  in  the  construction  of  the  memo- 
rial. Two  tablets  of  blackened  bronze  will  be 
firmly  embedded  in  blocks  as  they  are  being 
moulded,  and  will  be  placed  on  opposite  sides 
of  the  obelisk.  These  will  contain  the  follow- 
ing inscription : 

Erected  by  his  friends  to  the  memory  of  Dr.  Da?id 
Livingstone,  missionary  and  explorer.  He  died  here, 
May  4,  1873. 

Two  other  tablets  will  be  placed  on  the  other 
faces  of  the  memorial,  with  the  following  in- 
scription : 

This  monument  ooonpies  the  spot  where  formerly 
stood  the  tree  at  the  foot  of  which  Livingstone's  heart 
was  bnried  by  his  faithful  native  followers.  On  the 
trank  was  oarved  the  following  inscription  : — David 
Livingstone.  Died  May  4th,  1873.  Ghnma,  Booza, 
Mniasere,  Uchopere. 

The  extensive  repairs  on  the  Peary  Arctic 
Steamer  Windward  which  have  been  in  prog- 
ress for  several  months  are  now  completed  and 
the  steamer  will  sail  from  Sydney  about  July 
1st  in  command  of  Captain  Samuel  W.  Bartlett. 
The  New  York  Evening  Post  states  that  the 
Windward  will  proceed  directly,  with  a  call  at 
Disko,  to  Etah,  North  Greenland,  Captain 
Peary's  winter  quarters,  where  instructions 
from  him  will  doubtless  be  found,  or  if  not,  will 
be  awaited.  It  will  take  with  her  the  maxi- 
mum quantity  of  coal,  additional  lumber,  oil, 
sugar,  arms,  ammunitions,  provisions,  scientific 
instruments  and  everything  which  is  necessary 
for  Mr.  Peary's  work,  including  two  new 
whale-boats,  built  at  New  Bedford,  for  the 
Peary  service,  thoroughly  equipped  in  every 
detail.  Upon  the  arrival  of  the  Windtoard  at 
Etah,  Mr.  Peary  will  assume  command,  and 
further  movements  will  be  subjected  to  the 
conditions  of  his  work  and  to  his  instructions. 
No  passengers  will  be  taken  on  the  Windwardj 
the  Danish  Government  having  qualified  their 
permission  to  land  at  the  Greenland  ports,  with 
conditions  that  tourists  should  not  be  carried. 
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Bextteb's  Agency  has  received  a  letter  from 
Migor  St.  H.  Gibbons,  who  is  engaged  on  a 
trans- African  expedition,  dated  *  North  Moera 
Lake,  January  21st,'  in  which  the  explorer 
says  :  ''I  reached  the  neighborhood  of  Nana- 
kundundu  with  native  canoes  early  in  October, 
but  failed  to  procure  carriers  to  follow  the 
route  I  intended  to  take — viz,  to  the  Zambesi 
source  and  thence  along  the  watershed  into  the 
Congo  eastwards.  T^us  I  was  compelled  to 
make  the  journey  with  four  boys  and  five 
donkeys.  After  traveling  thus  for  420  miles, 
during  which  I  lost  two  donkeys,  who  were 
killed  by  lions,  I  caught  up  the  Lemaire- 
Katanga  Scientific  Expedition.  I  overtook 
Captain  Lemaire  near  the  Mumbeje  river  and 
travelled  with  him  east  to  the  Luflra  system, 
and  thence  northeast  to  the  Congo  State  station 
on  the  LukaAi  river.  I  have  been  treated  with 
the  greatest  cordiality  by  Captain  Lemaire  and 
by  all  the  State  ofiScials  with  whom  I  have  come 
in  contact.  The  objects  of  the  expedition  have 
so  far  been  carried  out  in  iotOy  and  I  am  now 
on  my  way  home  by  forced  marches  via  Lado 
and  Khartum.  From  where  I  now  am  this 
route  will  probably  prove  as  quick  as  via  either 
the  east  or  west  coast.  The  main  reason  why, 
after  abandoning  the  northern  route  in  favor  of 
the  west  on  the  paralyzation  of  the  main  sup- 
plies with  the  steamers  occasioned  by  Mr. 
MuUer's  death  and  Mr.  Weller's  loss  of  health, 
I  have  again  returned  to  the  original  plans  laid 
down  is  that  I  wish  to  examine  the  country  be- 
tween here  and  the  Nile  for  the  purpose  of 
giving  Mr.  Rhodes  such  information  as  may  be 
helpful  to  him  in  connection  with  his  railway 
and  telegraph  schemes  in  Africa.  I  continue 
my  journey  north  to-morrow,  and  expect  to 
reach  Lado  in  April.  Thence  I  shall  descend 
the  Nile  as  best  I  can." 

It  is  stated  in  the  British  Medical  Journal  that 
next  autumn  with  the  co-operation  of  the  Medi- 
terranean, Adriatic,  and  Sicilian  Railway  Com- 
panies, the  Society  per  gli  Studi  della  Malaria 
will  make  experiments  on  a  large  scale  as  to 
the  prevention  of  malarial  fever  among  railway 
servants  in  malarious  districts  in  Italy.  At  all 
the  stations  which  bear  the  worst  name  in  re- 
gard to  this  scourge  the  huts  in  which  the  men 
and  the  families  live  will  be  protected  with 


mosquito  netting  in  the  way  which  proved  so 
successful  last  year  in  the  Prenestina-Cervara 
and  Magliana-Pontegalera  lines.  Similar  ex- 
periments will  be  made  on  the  Foggia-Barletta 
and  Battipaglia-Reggio  lines,  on  the  Pontine 
Marshes,  and  in  Sicily.  Systematic  examina- 
tions of  the  blood  of  sufibrers  from  malaria  will 
also  be  made  in  the  hospitals  of  Milan  and 
Crema,  with  the  object  of  studying  the  course 
of  the  fever  in  Lombardy.  Research  stations 
will  be  established  at  Cumignano  on  the  Navig- 
lio  in  the  province  of  Cremona  for  the  study  of 
malaria  in  its  relation  to  rice  fields,  and  in  the 
province  of  Ferrara  for  the  study  of  the  disease 
in  its  relation  to  brackish  waters  and  the  macer- 
ation of  textile  plants.  Another  station  will  be 
established  at  Trinitapolis  in  the  province  of 
Foggia  for  the  study  of  malaria  in  the  south  of 
Italy,  and  probably  one  in  the  Venetian  dis- 
trict. Similar  investigations  will  be  pursued  in 
Sicily  and  Sardinia.  By  this  combination  of 
research  it  is  hoped  to  gain  an  accurate  idea  of 
the  regional  distribution  and  local  characteris- 
tics of  malaria  in  Italy,  and  to  find  means  of 
prevention  adopted  to  the  condition  of  the 
diflTerent  parts  of  the  country.   . 


UNIVERSITY  AND  EDUCATIONAL  NEWS. 

By  the  will  of  Edmund  Dwight  $125,000  has 
been  left  to  Harvard  University  after  the  death 
of  persons  who  receive  the  income  during  life. 

It  is  said  that  over  $900,000  have  now  been 
subscribed  towards  the  endowment  flind  of 
Brown  University,  and  the  completion  of  the 
million  dollars  will  probably  be  announced  at 
the  commencement  exercises. 

Some  months  ago  Mr.  Rockefeller  offered 
$100,000  to  Denison  University  upon  the  con- 
dition that  $150,000  additional  be  raised  before 
July  1st  of  this  year.  At  the  commencement 
exercises,  June  14th,  it  was  announced  that 
the  required  amount  has  been  subscribed,  and, 
in  addition,  enough  more  to  bring  the  total  of 
the  present  increase  in  the  productive  endow- 
ment up  to  $800,000.  It  was  announced,  at  the 
same  time,  that  Shepardson  College  for  Women, 
also  located  at  Granville,  O.,  has  been  formally 
incorporated  into  Denison  University,  making 
the  latter  practically  co-educational.     As  thus 
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reorganized,  Denison  University  includes  the 
following  schools :  Granville  College,  Shepard- 
son  College,  The  Conservatory  of  Music,  The 
School  of  Fine  Arts,  The  School  of  Military 
Science,  Doane  Academy. 

Ma.  MoBBis  K.  Jesup  has  given  $25,000  to 
Princeton  University  for  an  object  not  speci- 
fied. 

Mb.  B.  M.  Stimson  has  given  to  Marietta 
College  his  library  containing  about  20,000 
volumes. 

Mb.  W.  S.  Stbatton  has  given  $50,000  to 
Colorado  College. 

Messbs.  Phblps,  Dodge  &  Co.  have  con- 
tributed $10,000  to  a  special  flind  for  the  en- 
dowment of  the  departments  of  mining  and 
metallurgy  at  Columbia  University,  and  smaller 
sums  have  been  contributed  to  the  same  Aind. 

A  gift  of  $25,000  to  Lombard  College  in 
Gkilesburg,  HI.,  by  William  G.  Waterman  of 
Galena,  111.,  and  another  gift  of  $8000  by 
Judge  Sylvanus  Wilcox  of  Elgin,  nearly  com- 
plete the  $100,000  semi-centennial  Aind  of  the 
college. 

The  opening  of  Bochester  University  to 
women  seems  now  practically  assured,  as  of  the 
$50,000  required  for  that  purpose  $40,000  have 
already  been  secured. 

Lyman  C>  Smith,  a  citizen  of  Syracuse,  and 
a  trustee  of  Syracuse  University,  will  build  and 
equip  a  civil  engineering  building  for  that  in- 
stitution. 

The  department  of  geology,  of  Harvard  Uni- 
versity, offers,  in  connection  with  the  work  of 
the  summer  school,  an  advanced  course  in  geo- 
logical field-work  in  New  York  and  Connecti- 
cut. The  work  in  the  corresponding  course  last 
summer  was  in  Montana  and  the  Yellowstone 
Park.  The  summer  excursion  for  practical  ob- 
servations of  mining  will  begin  as  soon  after  the 
final  examinations  as  possible,  and  will  last  six 
weeks.  Instead  of  the  usual  trip  to  the  Lake 
Superior  iron  region,  the  tour  this  summer  will 
be  to  the  anthracite  coal  mines  of  Pennsylvania 
and  the  iron  mines  of  the  Lake  Champlain  dis- 
trict. 

The  degrees  conferred  by  the  University  of 
Toronto  at  its  recent  commencement  were  as 


follows:  Ph.D.,  1;  M.A.,  17;  LL.B.,  2;  M.B., 
45;  B.A.,  134;  C.E.,2;  Mg.E.,  1;  Mech.E.,1; 
B.A.SC.,  10;  D.D.S.,  68;  Ph.M.B.,  84;  Mas. 
Bac.,  8. 

At  the  recent  meeting  of  the  Begents  of  the 
University  of  Nebraska,  Dr.  Bessey,  acting 
chancellor,  reported  the  enrollment  in  the 
several  colleges  as  follows  : 

The  Graduate  School, 148. 

The  Collie  of  Literattire,  Soienoe  and 

Arts, 923. 

The  IndnBtrial  College, 585. 

The  College  of  Law, 161. 

The  College  of  Fine  Arts  (Sdhools  of 

Art  and  Music), 366. 

Summer  School, 282. 

After  deducting  duplicate  names,  the  total 
enrollment  for  the  college  year  is  2206,  of  which 
1229  are  men  and  976  women. 

At  the  commencement  exercises  on  June 
7th,  degrees  were  conferred  as  follows : 

Bachelor  of  Arts, 89. 

Bachelor  of  Sdcnoc, 34. 

Bachelor  of  Law, • 65. 

Master  of  Arts, 28. 

Doctor  of  Philosophy, 1. 

Certificates  of  graduation  fh>m  the  School  of 
Music,  9 ;  University  Teachers'  Certificates,  31 ; 
Certificates  in  Mechanic  Arts,  2 ;  Certificates  in 
Physical  Training,  2. 

At  the  University  of  Nebraska  the  following 
appointments  have  been  made :  Carl  Christian 
Engberg,  Ph.D.  (Nebraska),  to  be  instructor 
in  mathematics.  Clarence  Aurelius  Skinner, 
Ph.D.  (Berlin),  adjunct  professor  in  physics,  in 
place  of  Dr.  Louis  Trenchard  More,  resigned. 
John  Edwin  Almy,  M.A.  (Nebraska),  and 
Ph.D.  (Berlin),  to  be  instructor  in  phsrsics,  in 
place  of  Dr.  Skinner,  promoted.  Dr.  John 
White  has  been  advanced  to  the  professorship 
of  general  and  analytical  chemistry.  The 
twenty-five  appointments  to  fellowships  include 
the  following  : 

Boitany. — George  Grant  Hedgoook,  William  Titos 
Home,  Cora  Frances  Smith,  John  Lewis  Sheldon. 

Electrical  Engineering.— Kerhert  Silas  ETans. 

Geology, — CasBins  Asa  Fisher,  A.  6. 

3fathefnaiic8. — Louis  Siff. 

Pedagogy. — William  R.  Hart. 

Philosophy. — Frederick  Heniy  Kohlnuum. 

Zoology. — Frank  Elbert  Watson. 
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BHTTHM8  AND  GEOLOGIC  TIME^ 

Custom  dictates  that  in  complying  with 
the  rale  of  the  Association  I  shall  address 
yoQ  on  some  subject  of  a  scientific  charac- 
ter. Bat  before  doing  so  I  may  be  per* 
mitted  to  pay  my  personal  tribute  to  the 
honored  and  cherished  leader  of  whose  loss 
we  are  so  keenly  sensible  on  this  occasion. 
His  kindly  personality,  the  charm  which 
his  earnestness  and  sincerity  gave  to  his 
conversation,  the  range  of  his  accomplish- 
ment, are  inviting  themes;  but  it  is  per- 
haps more  fitting  that  I  touch  this  evening 
on  his  character  as  a  representative  pres- 
ident of  this  body.  The  Association  holds 
a  peculiar  position  among  our  scientific  or- 
ganizations of  national  or  continental  ex- 
tent. Instead  of  narrowing  its  meetings 
by  limitations  of  subject  matter  or  member- 
ship, it  cultivates  the  entire  field  of  research 
and  invites  the  interest  and  co-operation  of 
all.  It  is  thus  not  only  the  integrating 
body  for  professional  investigators,  but  the 
bond  of  union  between  these  and  the  great 
group  of  cultured  men  and  women — the 
group  from  whose  ranks  the  professional 
guild  is  recruited,  through  whom  the  scien- 
tific spirit  is  chiefly  propagated,  and  through 
whose  interest  scientific  research  receives 
its  financial  support.  Its  aims  and  form  of 
organization  recognize,  what  pure  science 

*Read  to  the  American  Aasooiation  for  the  Ad- 
vanoement  of  Soienoe  at  New  York,  Jnne  26, 1000,  as 
the  addren  of  the  retiring  President. 


June  29, 1900.] 


SCIENCE. 


1003 


I  must  mention  also  a  special  apparatus 
invented  by  astronomers  and  called  a 
chronograph.  It  consists  ordinarily  of 
a  revolving  drum  about  which  a  paper  is 
wrapped  and  against  which  rests  a  pen.  As 
the  drum  turns  the  pen  draws  a  line  on 
the  paper.  Through  an  electric  circuit  the 
pen  is  brought  under  the  influence  of  a 
pendulum  in  such  a  way  that  at  the  middle 
of  each  swing  of  the  pendulum  the  pen  is 
deflected,  making  a  mark  at  right  angles  to 
the  straight  line.  The  series  of  marks  thus 
drawn  constitutes  a  time  scale.  The  elec- 
tric arrangements  are  so  made  that  the  pen 
will  also  be  disturbed  in  consequence  of 
some  independent  event,  such  as  the  firing 
of  a  gun  or  the  transit  of  a  star ;  and  the 
mark  caused  by  such  disturbance,  being 
automatically  platted  on  the  time  scale, 
records  the  time  of  the  event. 

No  attempt  has  been  made  to  character- 
ize these  various  time  pieces  with  fullness, 
because  they  are  already  well  known  to 
most  of  those  present,  and,  in  fiact,  the 
chief  motive  for  giving  them  separate  men- 
tion is  that  they  may  serve  as  the  basis  of 
a  classification.  In  the  use  of  the  clep- 
sydra and  taper,  time  is  measured  in  terms 
of  a  continuous  movement  or  process ;  in 
the  use  of  the  pendulum  time  is  measured 
in  terms  of  a  movement  which  is  periodic- 
ally reversed.  The  classification  embodies 
the  fundamental  distinction  between  con- 
tinuous motion  and  rhythmic  motion. 

Passing  now  from  the  artificial  to  the 
natural  measures  of  time  we  find  that  they 
are  all  rhythmic.  It  is  true  that  the  spin- 
ning of  the  earth  on  its  axis  is  in  itself  a 
continuous  motion,  but  it  would  yield  no 
time  measure  if  the  earth  were  alone  in 
space,  and  so  soon  as  the  motion  is  consid- 
ered in  relation  to  some  other  celestial 
body  it  becomes  rhythmic.  As  viewed 
from,  or  compared  with,  a  fixed  star  the 
period  of  its  rhythm  is  the  sidereal  day ; 
compared  with  the  sun  it  is  the  solar  day. 


nearly  four  minutes  longer ;  and  compared 
with  the  moon  it  is  the  lunar  day,  still 
longer  by  49  minutes.  As  the  sun  supplies 
the  energy  for  most  of  the  physical  and  aU 
the  vital  processes  of  the  earth's  surface, 
the  rhythm  of  the  solar  day  is  impressed 
in  multitudinous  ways  on  man  and  his  en- 
vironment, and  he  makes  it  his  primary  or 
standard  unit  of  time.  He  has  arbitrarily 
divided  it  into  hours,  minutes  and  seconds, 
and  in  terms  of  these  units  he  says  that  the 
length  of  the  sidereal  day  is  a  little  more 
than  23  hours,  56  minutes  and  4  seconds, 
and  the  average  length  of  the  lunar  day  is 
a  little  less  than  24  hours  and  49  minutes. 
The  lunar  day  finds  expression  in  the  tides 
and  is  of  moment  to  maritime  folk,  but  the 
sidereal  is  known  only  to  astronomers. 

Next  in  the  series  of  our  natural  time 
units  is  the  month,  or  the  rhythmic  period 
of  the  moon  regarded  as  a  luminary.  By 
our  savage  ancestors,  who  credited  the 
moon  with  powers  of  great  importance  to 
themselves,  much  use  was  made  of  this 
unit,  but  as  progress  in  knowledge  has 
shown  that  the  influence  of  the  satellite  had 
been  vastly  overrated,  less  and  less  atten- 
tion has  been  paid  to  the  returning  cres- 
cent, and  it  is  only  in  ecclesiastic  calendars 
that  the  chronology  of  civilization  now 
recognizes  the  natural  month.  Its  shadow 
survives,  without  the  substance,  in  the  cal- 
endar month ;  and  the  week  possibly  repre- 
sents an  early  attempt  to  subdivide  it. 

In  passing  to  our  third  natural  unit,  the 
year,  we  again  encounter  solar  influence, 
and  find  the  rhythm  of  the  earth's  orbit 
echoed  and  reechoed  in  innumerable  phys- 
ical and  vital  vibrations.  As  the  attitude 
of  the  earth's  axis  inclines  one  hemisphere 
toward  the  sun  for  part  of  the  year  and  the 
other  hemisphere  for  the  remainder,  the 
whole  complex  drama  of  climate  is  annually 
enacted,  and  the  sequence  of  man's  activi- 
ties is  made  to  assume  an  annual  rhythm. 
The  year  is  second  only  to  the  day  as  a  ter- 
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rivers  and  torn  from  the  cliffs  of  the  shore 
by  waves.  Affcer  an  estimate  has  been 
obtained  of  the  total  annual  sedimentation 
at  the  present  time,  it  is  necessary  to  as- 
same  either  that  the  average  rate  in  past 
ages  has  been  the  same  or  that  it  has  dif- 
fered in  some  definite  way. 

At  this  point  the  coarse  of  procedure 
divides*  The  computer  may  consider  the 
aggregate  amount  of  the  sedimentary  rocks, 
irrespective  of  their  subdivisions,  or  he  may 
consider  the  thicknesses  of  the  various 
groups  as  exhibited  in  different  localities. 
If  he  views  the  rocks  collectively,  as  a  total 
to  be  divided  by  the  annual  increment,  his 
estimate  of  the  total  is  founded  primarily 
on  direct  measurements  made  at  many 
places  on  the  continents,  but  to  the  result 
of  such  measurements  he  must  add  a  pos- 
tulated amount  for  the  rocks  concealed  by 
the  ocean,  and  another  postulated  amount 
for  the  material  which  has  been  eroded  from 
the  land  and  deposited  in  the  sea  more  than 
once. 

If,  on  the  other  hand,  he  views  each 
group  of  rocks  by  itself,  and  takes  account 
of  JUis  thickness  at  some  locality  where  it  is 
well  displayed,  he  must  acquire  in  some 
way  definite  conceptions  of  the  rates  at 
which  its  component  layers  of  sand,  clay 
and  limy  mud  were  accumulated,  or  else  he 
must  postulate  that  its  average  rate  of  ac- 
cretion bore  some  definite  ratio  to  the  pres- 
ent average  rate  of  sedimentation  for  the 
whole  ocean.  This  course  is,  on  the  whole, 
more  difficult  than  the  other,  but  it  has 
yielded  certain  preliminary  factors  in  which 
considerable  confidence  is  felt.  Whatever 
may  have  been  the  absolute  rate  of  rock 
building  in  each  locality,  it  is  believed  that 
a  group  of  strata  which  exhibits  great  thick- 
ness in  many  places  must  represent  more 
time  than  a  group  of  similar  strata  which  is 
everywhere  thin,  and  that  clays  and  marls, 
settling  in  quiet  waters  are  likely  to  repre- 
sent, foot  for  foot,  greater  amounts  of  time 


than  the  coarser  sediments  gathered  by 
strong  currents;  and  studying  the  forma- 
tions with  regard  to  both  thickness  and 
texture,  geologists  have  made  out  what  are 
called  time  ratios^ — ^series  of  numbers  ex- 
pressing the  relative  lengths  of  the  different 
ages,  periods  and  epochs.  Such  estimates 
of  ratios,  when  made  by  different  persons, 
are  found  to  vary  much  less  than  do  the 
estimates  of  absolute  time,  and  they  will 
serve  an  excellent  purpose  whenever  a  satis- 
factory determination  shall  have  been  made 
of  the  duration  of  any  one  period. 

Beade  has  varied  the  sedimentary  method 
by  restricting  attention  to  the  limestones, 
which  have  the  peculiarity  that  their  ma- 
terial is  carried  from  the  land  in  solu- 
tion ;  and  it  is  a  point  in  favor  of  this  pro- 
cedure that  the  dissolved  burdens  of  rivers 
are  more  easily  measured  than  their  bur* 
dens  of  clay  and  sand. 

An  independent  system  of  time  ratios  has 
been  founded  on  the  principle  of  the  evolu- 
tion of  life.  Not  all  formations  are  equally 
supplied  with  fossils,  but  some  of  them  con- 
tain voluminous  records  of  contemporary 
life;  and  when  account  is  taken  of  the 
amount  of  change  from  each  full  record  to 
the  next,  the  steps  of  the  series  are  found  to 
be  of  unequal  magnitude.  Though  there  is 
no  method  of  precisely  measuring  the  steps, 
even  in  a  comparative  way,  it  has  yet  been 
found  possible  to  make  approximate  esti- 
mates, and  these  in  the  main  lend  support 
to  the  time  ratios  founded  on  sedimentation. 
They  bring  aid  also  at  a  point  where  the  sed- 
imentary data  are  weak,  for  the  earliest  for- 
mations are  hard  to  classify  and  measure.  It 
is  true  that  these  same  formations  are  almost 
barren  of  fossils,  but  biologic  inference  does 
not  therefore  stop.  The 'oldest  known  fauna, 
the  Eocambrian,  does  not  represent  the  be- 
ginnings of  life,  but  a  well  advanced  stage, 
characterized  by  development  along  many 
divergent  lines  ;  and  by  comparing  Eocam- 
brian life  with  existing  life  the  paleontolo- 
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gist  is  able  to  make  an  estimate  of  the  re* 
lative  progress  in  evolution  before  and  after 
the  Eocambrian  epoch.  The  only  absolnte 
blank  left  by  the  time  ratios  pertains  to  an 
azoic  age  which  may  have  intervened  be- 
tween the  development  of  a  habitable  earth 
crust  and  the  actual  beginning  of  life. 

Erosion  and  deposition  have  been  used 
also,  in  a  variety  of  ways,  to  compute  the 
length  of  very  recent  geologic  epochs. 
Thus,  from  the  accumulation  of  sand  In 
beaches  Andrews  estimated  the  age  of  Lake 
Michigan,  and  Upham  the  age  of  the  glacial 
lake  Agassiz ;  and  from  the  erosion  of  the 
Niagara  gorge  the  age  of  the  river  flowing 
through  it  has  been  estimated.  But  while 
these  discussions  have  yielded  conceptions 
of  the  nature  of  geologic  time,  and  have 
served  to  illustrate  the  extreme  complexity 
of  the  conditions  which  affect  its  measure- 
ment, they  have  accomplished  little  toward 
the  determination  of  the  length  of  a  geo- 
logic period  ;  for  they  have  pertained  only 
to  a  small  fraction  of  what  geologists  call  a 
period,  and  that  fraction  was  of  a  some- 
what abnormal  character. 

Wholly  independent  avenues  of  approach 
are  opened  by  the  study  of  processes  per- 
taining to  the  earth  as  a  planet,  and  with 
these  the  name  of  Kelvin  is  prominently 
associated. 

As  the  rotation  of  the  earth  causes  the 
tides,  and  as  the  tides  expend  energy,  the 
tides  must  act  as  a  brake,  checking  the 
speed  of  rotation.  Therefore  the  earth  has 
in  the  past  spun  faster  than  now,  and  its  rate 
of  spinning  at  any  remote  point  of  time  may 
be  computed.  Assuming  that  the  whole 
globe  is  solid  and  rigid,  and  that  the  geo- 
logic record  could  not  begin  until  that  con- 
dition had  been  attained,  there  could  not 
have  been  great  checking  of  rotation  since 
consolidation.  For  if  there  had  been,  it 
would  have  resulted  in  the  gathering  of  the 
oceans  about  the  poles  and  the  baring  of  the 
land  near  the  equator,  a  condition  very  dif- 


ferent from  what  actually  obtains.  This 
line  of  reasoning  yields  an  obscure  outer 
limit  to  the  age  of  the  earth. 

On  the  assumption  that  the  globe  lacks 
something  of  perfect  rigidity,  O.  H.  Darwin 
has  traced  back  the  history  of  the  earth  and 
the  moon  to  an  epoch  when  the  two  bodies 
were  united,  their  separation  having  been 
followed  by  the  g^radual  enlargement  of  the 
moon's  orbit  and  the  gradual  retardation  of 
the  earth's  rotation ;  and  this  line  of  in- 
quiry has  also  yielded  an  obscure  outer 
limit  to  the  antiquity  of  the  earth  as  a  hab- 
itable globe. 

One  of  the  most  elaborate  of  all  the  com- 
putations starts  with  the  assumption  that  at 
an  initial  epoch,  when  the  outer  part  of  the 
earth  was  consolidated  from  a  liquid  con- 
dition, the  whole  body  of  the  planet  had 
approximately  the  same  temperature ;  and 
that  as  the  surface  afterward  cooled  by  out* 
ward  radiation  there  was  a  flow  of  heat  to 
the  surface  by  conduction  from  below.  The 
rate  of  this  flow  has  diminished  from  that 
epoch  to  the  present  time  according  to  a 
definite  law,  and  the  present  rate,  being 
known  from  observation,  affords  a  measure 
of  the  age  of  the  crust.  The  strength  of 
this  computation  lies  in  its  definiteness  and 
the  simplicity  of  its  data ;  its  weakness  in 
the  fact  that  it  postulates  a  knowledge  of 
certain  properties  of  rock — ^namely,  its  fusi- 
bility, conductivity  and  viscosity — when 
subjected  to  pressures  and  temperatures  far 
greater  than  have  ever  been  investigated 
experimentally. 

A  parallel  line  of  discussion  pertains  to 
the  sun.  Great  as  is  the  quantity  of  heat 
which  that  incandescent  globe  yields  to  the 
earth,  it  is  but  a  minute  fraction  of  the 
whole  amount  with  which  it  continually 
parts,  for  its  radiation  is  equal  in  all  direc- 
tions, and  the  earth  is  but  a  speck  in  the 
solar  sky.  On  the  assumption  that  this 
immense  loss  of  heat  is  accompanied  by  a 
corresponding  loss  of  volume,  the  sun  is 
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shrinking  at  a  definite  rate,  and  a  compn- 
tation  based  on  this  rate  has  told  how  many 
millions  of  years  ago  the  snn's  diameter 
should  have  been  eqaal  to  the  present  di« 
ameter  of  the  earth's  orbit.  Manifestly 
the  earth  can  not  have  been  ready  for  habi- 
tation before  the  passage  of  that  epoch, 
and  so  the  computation  yields  a  superior 
limit  to  the  extent  of  geologic  time. 

Before  passing  to  the  next  division  of  the 
subject — thecomputations  based  on  rhythms 
—a  few  words  may  be  given  to  the  results 
which  have  been  obtained  from  the  study 
of  continuous  processes*  Bealizing  that 
your  patience  may  have  been  strained  by 
the  kaleidoscopic  character  of  the  rapid  re- 
view which  has  seemed  unavoidable,  I  shall 
spare  you  the  recitation  of  numerical  de- 
tails and  merely  state  in  general  terms  that 
the  geologists,  or  those  who  have  reasoned 
from  the  rocks  and  fossils,  have  deduced 
values  for  the  earth's  age  very  much  larger 
than  have  been  obtained  by  the  physicists, 
or  those  who  have  reasoned  from  earth 
cooling,  sun  cooling  and  tidal  friction.  In 
order  to  express  their  results  in  millions  of 
years  the  geologists  must  employ  from  3  to 
5  digits,  while  the  physicists  need  but  1  or 
2.  When  these  enormous  discrepancies 
were  first  realized  it  was  seen  that  serious 
errors  must  exist  in  some  of  the  observa- 
tional data  or  else  in  some  of  the  theories 
employed;  and  geologists  undertook  with 
zeal  the  revision  of  their  compatations, 
making  as  earnest  an  effort  for  reconcilia- 
tion as  has  been  made  a  generation  earlier 
to  adjust  the  elements  of  the  Hebrew  cos- 
mogony to  the  facts  of  geology.  But  after 
rediscussing  the  measurements  and  read- 
justing the  assumptions  so  as  to  reduce  the 
time  estimates  in  every  reasonable  way — 
and  perhaps  in  some  that  were  not  so  reason- 
able— ^they  were  still  unable  to  compress 
the  chapters  of  geologic  history  between  the 
narrow  covers  of  physical  limitation  ;  and 
there  the  matter  rests  for  the  present. 


The  rocks  which  were  formed  as  sedi- 
ments show  many  traces  of  rhythm*  Some 
are  composed  of  layers,  thin  as  paper, 
which  alternate  in  oolor,  so  that  when 
broken  across  they  exhibit  delicate  band- 
ing. In  the  time  of  their  making  there 
was  a  periodic  change  in  the  character  of 
the  mud  that  settled  from  the  water. 
Others  are  banded  on  a  larger  scale ;  and 
there  are  also  bandings  of  texture  where 
the  color  is  uniform.  Many  formations 
are  divided  into  separate  strata,  as  though 
the  process  of  accretion  had  been  periodic- 
ally interrupted.  Series  of  hard  strata  are 
often  separated  by  films  or  thin  layers  of 
softer  material.  Strata  of  two  kinds  are 
sometimes  seen  to  alternate  through  many 
repetitions.  Borings  in  the  delta  of  the 
Mississippi  show  soils  and  remains  of  trees 
at  many  levels,  alternating  with  river  silts. 
The  rock  series  in  which  coal  occurs  are 
monotonous  repetitions  of  shale  and  sand- 
stone. Belgian  geologists  have  been  so 
impressed  by  the  recurrence  of  short  se- 
quenoes  of  strata  that  they  have  based  an 
elaborate  system  of  rock  notation  upon  it. 

Passing  to  still  greater  units,  the  large 
aggr^;ates  of  strata  sometimes  called  sys- 
tems show  in  many  cases  a  regular  sequence, 
which  Newberry  called  a  *  circle  of  depo- 
sition.' When  complete,  it  comprises  a 
sandstone  or  conglomerate,  at  base,  then 
shale,  limestone,  shale  and  sandstone.  This 
sequence  is  explained  as  the  result  of  the 
gradual  encroachment,  or  transgression,  as 
it  is  called,  of  the  sea  over  the  land  and  its 
subsequent  recession. 

In  certain  bogs  of  Scandinavia  deep  ac- 
cumulations of  peat  are  traversed  horizon- 
tally by  layers  including  tree  stumps  in 
such  way  as  to  indicate  that  the  ground 
has  been  alternately  covered  by  forest  and 
boggy  moss.  The  broad  glaciers  of  the  Ice 
age  grew  alternately  smaller  and  larger — 
or  else  were  repeatedly  dissipated  and  re- 
formed— ^and  their  final  waning  was  char- 
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JEicterized  by  a  series  of  halts  or  partial  re- 
advances,  recorded  in  concentric  belts  of 
ice-bronght  drift.  Of  these  belts,  called 
moraines  of  recession /Taylor  enumerates 
seventeen  in  a  single  system. 

In  explanation  of  these  and  other  repeti- 
tive series  incorporated  in  the  structure  of 
the  earth's  crust,  a  variety  of  rhythmic 
causes  have  been  adduced;  and  mention 
will  be  made  of  the  more  important,  begin- 
ning with  those  which  have  the  character  of 
original  rhythms. 

A  river  flowing  through  its  delta  clogs 
its  channel  with  sediment  and  from  time  to 
time  shifts  its  course  to  a  new  line,  reach- 
ing the  sea  by  a  new  mouth.  Such  changes 
interrupt  and  vary  sedimentation  in  neigh- 
boring parts  of  the  sea.  Storms  of  rain 
make  floods,  and  each  flood  may  cause  a 
separate  stratum  of  sediment.  Storms  of 
wind  give  destructive  force  to  the  waves 
that  beat  the  shore,  and  each  storm  may 
cause  the  deposit  of  an  individual  layer  of 
sediment.  Varying  winds  may  drive  cur- 
rents this  way  and  that,  causing  alterna- 
tions in  sedimentation. 

To  explain  the  forest  beds  buried  in  the 
Mississippi  silts  it  has  been  suggested  that 
the  soft  deposits  of  the  delta  from  time  to 
time  settled  and  spread  out  under  their  own 
weight.  Various  alternations  of  strata,  and 
epecially  those  of  the  coal  measures,  have 
been  ascribed  to  successive  local  subsidences 
of  the  earth's  crust,  caused  by  the  addition 
of  loads  of  deposit.  It  has  been  suggested 
also  that  land  undergoing  erosion  may  rise 
up  from  time  to  time  because  relieved  of 
load,  and  the  character  of  sediment  might 
be  changed  by  such  rising.  Subterranean 
forces,  of  whatever  origin,  seemingly  slum- 
ber while  strains  are  accumulating,  and 
then  become  suddenly  manifest  in  disloca- 
tions and  eruptions,  and  such  catastrophes 
afi*ect  sedimentation. 

A  more  general  rhythm  has  been  ascribed 
to  the  tidal  retardation  of  rotation  and  the 


resulting  change  of  the  earth'«  form.  If 
the  body  of  the  earth  has  a  rather  high 
rigidity,  we  should  expect  that  it  would  for 
a  time  resist  the  tendency  to  become  more 
nearly  spherical,  while  the  water  of  the 
ocean  would  accommodate  itself  to  the 
changing  conditions  of  equilibrium  by  seek- 
ing the  higher  latitudes.  Eventually,  how- 
ever, the  solid  earth  would  yield  to  the 
strain  and  its  figure  become  adjusted  to  the 
slower  rotation,  and  then  the  mobile  water 
would  return.  Thus  would  be  caused  peri- 
odic transgressions  by  the  sea,  occurring 
alternately  in  high  and  low  latitudes. 

Another  general  rhythm  has  been  re- 
cently suggested  by  Chamberlin  in  connec- 
tion witli  the  hypothesis  that  secular  vari- 
ations of  climate  are  chiefly  due  to  varia- 
tions of  the  quantity  of  carbon  dioxide  in 
the  atmosphere.  *  The  system  of  interde- 
pendent factors  he  works  out  is  too  com- 
plex for  presentation  at  this  time,  and  I 
must  content  myself  with  saying  that  his 
explanation  of  the  moraines  of  recession  in- 
volves the  interaction  of  a  peculiar  atmos- 
pheric condition  with  a  condition  of  glacia- 
tion,  each  condition  tending  to  aggravate 
the  other,  until  the  cumulative  results 
brought  about  a  reaction  and  the  climatic 
pendulum  swung  in  the  opposite  direction. 
With  each  successive  oscillation  the  mo- 
mentum was  less,  and  an  equilibrium  was 
finally  reached. 

Few  of  these  original  rhythms  have  been 
used  in  computations  of  geologic  time,  and 
it  is  not  believed  that  they  have  any  posi- 
tive value  for  that  purpose.  Nevertheless, 
account  must  be  taken  of  them,  because 
they  compete  with  imposed  rhythms  for  the 
explanation  of  many  phenomena,  and  the 
imposed  rhythms,  wherever  established, 
yield  estimates  of  time. 

The  tidal  period,  or  the  half  of  the  lunar 

*  An  attempt  to  frame  a  working  hypothesis  of  the 
canse  of  glacial  i>eriod8  on  an  atmospheric  basi& 
Joum.  GeoL,  Vol.  VII.,  1899. 
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day,  is  the  shortest  imposed  rhythm  ap- 
pealed to  in  the  explanation  of  the  features 
of  sedimentation.  It  is  quite  conceivable 
that  the  bottom  of  a  quiet  bay  may  receive 
at  each  tide  a  thin  deposit  of  mud  which 
could  be  distinguished  in  the  resultiug  rock 
as  a  papery  layer  or  lamina.  If  one  could 
in  some  way  identify  a  rock  thus  formed, 
he  might  learn  how  many  half-days  its 
making  required  by  counting  its  laminae, 
just  as  the  years  of  a  tree's  age  are  learned 
by  counting  its  rings  of  growth. 

The  next  imposed  rhythm  of  geologic  im- 
portance is  the  year.  There  are  rivers, 
like  the  Nile,  having  but  one  notable  flood 
in  each  year,  and  so  depositing  annual 
layers  of  sediment  on  their  alluvial  plains 
and  on  the  sea  beds  near  their  mouths. 
Where  oceanic  currents  are  annually  re- 
versed by  monsoons,  sedimentation  may  be 
regularly  varied,  or  interrupted,  once  a 
year.  Streams  from  a  glacier  cease  to  run 
in  winter,  and  this  annual  interruption  may 
give  a  definite  structure  to  resulting  de- 
posits. It  is  therefore  probable  that  some 
of  the  laminae  or  strata  of  rocks  represent 
years,  but  the  circumstances  are  rarely  such 
that  the  investigator  can  bar  out  the  possi- 
bility that  part  of  the  markings  or  separa- 
tions were  caused  by  original  rhythms  of 
unknown  period. 

The  number  of  rhythms  existing  in  the 
solar  system  is  very  large,  but  there  are 
only  two,  in  addition  to  the  two  just  men- 
tioned, which  seem  competent  to  write 
themselves  in  a  legible  way  in  the  geologic 
record.  These  are  the  rhythms  of  preces- 
sion and  eccentricity. 

Because  the  earth's  orbit  is  not  quite  cir- 
cular and  the  sun's  position  is  a  little  out 
of  the  center,  or  eccentric,  the  two  hemi- 
spheres into  which  the  earth  is  divided  by 
the  equator  do  not  receive  their  heat  in  the 
same  way.  The  northern  summer,  or  the 
period  during  which  the  northern  hemi- 
sphere is  inclined  toward  the  sun,  occurs 


when  the  earth  is  farthest  from  the  sun, 
and  the  northern  winter  occurs  when  the 
earth  is  nearest  to  the  sun,  or  in  that  part 
of  the  orbit  called  perihelion.  These  rela- 
tions are  exactly  reversed  for  the  southern 
hemisphere.  The  general  effect  of  this  is 
that  the  southern  summer  is  hotter  than  the 
northern,  and  the  southern  winter  is  colder 
than  the  northern.  In  the  southern  part 
of  the  planet  there  is  more  contrast  between 
summer  and  winter  than  in  the  northern. 
The  sun  sends  to  each  half  the  same  total 
quantity  of  heat  in  the  course  of  a  year, 
but  the  difference  in  distribution  makes  the 
climates  different.  The  physics  of  the  at- 
mosphere is  BO  intricate  a  subject  that  me- 
teorologists are  not  fully  agreed  as  to  the 
theoretic  consequences  of  these  differences 
of  solar  heating,  but  it  is  generally  believed 
that  they  are  important,  involving  differ- 
ences in  the  force  of  the  winds,  in  the 
velocity  and  coursQ  of  ocean  currents,  in 
vegetation,  and  in  the  extent  of  glaciers. 

Now,  the  point  of  interest  in  the  present 
connection  is  that  the  astronomic  relations 
which  occasion  these  peculiarities  are  not 
constant,  but  undergo  a  slow  periodic 
change.  The  relation  of  the  seasons  to  the 
orbit  is  gradually  shifting,  so  that  each 
season  in  tnrn  coincides  with,  the  peri- 
helion ;  and  the  climatic  peculiarities  of 
the  two  hemispheres,  so  far  as  they  depend 
on  planetary  motions,  are  periodically  re- 
versed. The  time  in  which  the  cycle  of 
change  is  completed,  or  the  period  of  the 
rhythm,  is  not  always  the  same,  but  aver- 
ages 21,000  years.  It  is  commonly  called 
the  precessional  period.* 

Assuming  that  the  climates  of  many 
parts  of  the  earth  are  subject  to  a  secular 
cycle,  with  contrasted  phases  every  10,500 

*  Strictly  speaking,  21,000  yean  is  the  period  of  the 
precession  of  the  equinoxes  as  referred  to  perihelion  ; 
bat  the  perihelion  is  itself  in  motion.  As  referred  to 
a  fixed  star  the  precession  of  the  equinoxes  has  an 
average  period  of  aboat  25^700  years. 
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years,  we  Bhoald  expect  to  find  records  of 
the  cycle  in  the  sediments.  A  moist  cli- 
mate would  tend  to  leach  the  calcareous 
matter  from  the  rock,  leaving  an  earthy 
soil  behind,  and  in  a  succeeding  drier  cli- 
mate the  soil  would  be  carried  away  ;  and 
thus  the  adjacent  ocean  would  receive  first 
calcareous  and  then  earthy  sediments. 
The  increase  of  glaciers  in  one  hemisphere 
would  not  only  modify  adjacent  sediments 
directly,  but,  by  adding  matter  on  that  side 
would  make  a  small  difference  in  the  posi- 
tion of  the  earth's  center  of  gravity.  The 
ocean  would  move  somewhat  toward  the 
weighted  hemisphere,  encroaching  on  some 
coasts  and  drawing  down  on  others;  and  even 
a  small  change  of  that  sort  would  modify 
the  conditions  of  erosion  and  deposition  to 
an  appreciable  extent  in  many  localities. 

Blytt  ascribed  to  this  astronomic  cause 
the  alternations  of  bog  and  forest  in  Scan- 
dinavia, as  well  as  other  sedimentary 
rhythms  observed  in  Europe;  and  it  has 
seemed  to  me  competent  to  account  for  cer- 
tain alternations  of  strata  in  the  Cretaceous 
formations  of  Colorado.  CroU  used  it  to 
explain  interglacial  epochs,  and  Taylor  has 
recently  applied  it  to  the  moraines  of  re- 
cession. 

The  remaining  astronomic  rhythm  of 
geologic  import  is  the  variation  of  eccen- 
tricity. At  the  present  time  our  greatest 
distance  from  the  sun  exceeds  our  least  dis- 
tance by  its  thirtieth  part,  but  the  differ- 
ence is  not  usually  so  small  as  this.  It  may 
increase  to  the  seventh  part  of  the  whole 
distance,  and  it  may  fall  to  zero.  Between 
these  limits  it  fluctuates  in  a  somewhat  ir- 
regular way,  in  which  the  property  of  peri- 
odicity is  not  conspicuous.  The  effect  of 
its  fluctuation  is  inseparable  from  the  pro- 
cessional effect,  and  is  related  to  it  as  a 
modifying  condition.  When  the  eccen- 
tricity is  large  the  precessional  rhythm  is 
emphasized ;  when  it  is  small  the  preces- 
sional effect  is  weak. 


The  variation  of  eccentricity  is  connected 
with  the  most  celebrated  of  all  attempts  to 
determine  a  limited  portion  of  geologic 
time.  In  the  elaboration  of  the  theory  of 
the  Ice  age  which  bears  his  name,  Croll 
correlated  two  important  epochs  of  glacia- 
tion  with  epochs  of  high  eccentricity  com- 
puted to  have  occurred  about  100,000  and 
210,000  years  ago.  As  the  analysis  of  the 
glacial  history  progresses,  these  correlations 
will  eventually  be  established  or  disproved, 
and  should  they  be  established  it  is  possible 
that  similar  correlations  may  be  made  be- 
tween events  far  more  remote. 

The  studies  of  these  several  rhythms, 
while  they  have  led  to  the  computation  of 
various  epochs  and  stages  of  geologic  time, 
have  not  yet  furnished  an  estimate  either 
of  the  entire  age  of  the  earth  or  of  any 
large  part  of  it.  Nevertheless,  I  believe 
that  they  may  profitably  be  followed  with 
that  end  in  view. 

The  system  of  rock  layers,  great  and 
small,  constituting  the  record  of  sedimen- 
tation, may  be  compared  to  the  scroll  of  a 
chronograph.  The  geologic  scroll  bears 
many  separate  lines,  one  for  each  dis- 
trict where  rocks  are  well  displayed,  but 
these  are  not  independent  for  they  are 
labelled  by  fossils  and  by  means  of  these 
labels  can  be  arranged  in  proper  relation. 
In  each  time  line  are  little  jogs — changes  in 
kind  of  rock  or  breaks  in  continuity — ^and 
these  jogs  record  contemporary  events.  A 
new  mountain  was  uplifted,  perhaps,  on 
the  neighboring  continent,  or  an  old  uplift 
received  a  new  impulse.  Through  what 
Davis  calls  stream  piracy  a  river  gained  or 
lost  the  drainage  of  a  tract  of  country. 
Escaping  lava  threw  a  dam  across  the 
course  of  a  stream,  or  some  Krakatoa 
strewed  ashes  over  the  land  and  gave  the 
rivers  a  new  material  to  work  on.  The 
jogs  may  be  faint  or  strong,  many  or  few, 
and  for  long  distances  the  lines  may  run 
smooth  and  straight;  but  so  long  as  the 
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jogs  are  irregalar  they  give  no  cine  to  time. 
Here  Spiid  there,  however,  the  even  line  will 
betray  a  regularly  recurring  indentation  or 
undulation,  reflecting  a  rhythm  and  possibly 
significant  of  a  remote  pendulum  whose 
rate  of  vibration  is  known.  If  it  can  be 
traced  to  such  a  pendulum  there  will  result 
a  determination  of  the  rate  at  which  the 
chronograph  scroll  moved  when  that  part 
of  the  record  was  made ;  and  a  moderate 
number  of  such  determinations,  if  well  dis- 
tributed, will  convert  the  whole  scroll  into 
a  definite  time  scale. 

In  other  words,  if  a  sulfficient  number  of 
the  rhythms  embodied  in  strata  can  be 
identified  with  particular  imposed  rhythms, 
the  rates  of  sedimentation  under  different 
circumstances  and  at  different  times  will 
become  known,  and  eventually  so  many 
parts  of  geologic  time  will  have  become 
subject  to  direct  calculation  that  the  inter- 
vals can  be  rationally  bridged  over  by  the 
aid  of  time  ratios. 

For  this  purpose  there  is  only  one  of 
the  imposed  rhythms  of  practical  value, 
namely,  the  processional ;  but  that  one  is, 
in  my  judgment,  of  high  value.  The  tidal 
rhythm  can  not  be  expected  to  characterize 
any  thick  formation.  The  annual  is  liable 
to  confusion  with  a  variety  of  original 
rhythms,  especially  those  connected  with 
storms.  The  rhythm  of  eccentricity,  being 
theoretically  expressed  only  as  an  accentu- 
ation of  the  precessional,  can  not  ordinarily 
be  distinguished  from  it.  But  none  of  these 
qualifications  apply  to  the  precessional.  It 
is  not  liable  to  confusion  with  the  tidal  and 
annual  because  its  period  is  so  much  longer, 
being  more  than  2000  times  that  of  the 
annual.  It  has  an  eminently  practical  and 
convenient  magnitude,  in  that  its  physical 
manifestation  is  well  above  the  microscopic 
plane,  and  yet  not  so  large  as  to  prevent 
the  frequent  bringing  of  several  examples 
into  a  single  view.  It  is  also  practically 
regular  in  period,  rarely  deviating  from 


the  average  length  by  more  than  the  tenth 
part. 

From  the  greater  number  of  original 
rhythms  it  is  distinguished,  just  as  from  the 
annual  and  tidal,  by  magnitude.  The  prac- 
tical geologist  would  never  confuse  the  de- 
posit occasioned  by  a  single  storm,  for  exam- 
ple, with  the  sediments  accumulated  during 
an  astronomic  cycle  of  20,000  years.  But 
there  are  other  original  rhythms,  known  or 
surmised,  which  might  have  magnitudes  of 
the  same  general  order,  and  to  discriminate 
the  precessional  from  these  it  is  necessary 
to  employ  other  characters.  Such  charao^ 
ters  are  found  in  its  regularity  or  evenness 
of  p^iod,  and  in  its  practical  perpetuity* 
The  diversion  of  the  mouth  of  a  great  river 
such  as  the  Hoang  Ho  or  the  Mississippi^ 
might  recur  only  after  long  intervals  ;  but 
from  what  we  know  of  the  behavior  of 
smaller  streams  we  may  be  sure  that  such 
events  would  be  very  irregular  in  time  as 
well  as  in  other  ways.  The  intervals  be- 
tween volcanic  eruptions  at  a  particular 
vent  or  in  a  particular  district  may  at  times 
amount  to  thousands  of  years,  but  their 
irregularity  is  a  characteristic  feature.  The 
same  is  true  of  the  recurrent  uplifts  by 
which  mountains  grow,  so  far  as  we  may 
judge  them  by  the  related  phenomena  of 
earthquakes ;  and  the  same  category  would 
seem  to  hold  also  the  theoretically  recur- 
rent collapse  of  the  globe  under  the  strains 
arising  from  the  slowing  of  rotation.  The 
carbon-dioxide  rhythm,  know  as  yet  only 
in  the  field  of  hypothesis,  is  hypothetically 
a  running-down  oscillation,  like  the  lessen- 
ing sway  of  the  cradle  when  the  push  is  no 
longer  given. 

But  the  precessional  motion  pulses  stead- 
ily on  through  the  ages,  like  the  swing  of  a 
frictionless  pendulum.  Its  throb  may  or 
may  not  be  caught  by  the  geologic  process 
which  obtains  in  a  particular  province  and 
in  a  particular  era,  but  whenever  the  con- 
ditions are  favorable  and  the  connection  is 
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made,  the  record  should  reflect  the  persist- 
ence and  the  regularity  of  the  inciting 
rhythm. 

The  search  of  the  rocks  for  records  of  the 
ticks  of  the  precessional  clock  is  an  out-of- 
door  work.  Pursued  as  a  closet  study  it 
could  have  no  satisfactory  outcome,  because 
the  printed  descriptions  of  rock  sequences 
are  not  sufficiently  complete  for  the  pur- 
pose; and  the  closet  study  of  geology  is 
peculiarly  exposed  to  the  perils  of  hobby-" 
riding.  A  student  of  the  time  problem  can- 
not be  sure  of  a  persistent,  equable  sedi- 
mentary rhythm  without  direct  observation 
of  the  characters  of  the  repeated  layers.  He 
needs  to  avail  himself  of  every  opportunity 
to  study  the  series  in  its  horizontal  extent, 
and  he  should  view  the  local  problem  of 
original  verstis  imposed  rhythm  with  the  aid 
of  all  the  light  which  the  field  evidence  can 
cast  on  the  conditions  of  sedimentation. 

Neither  do  I  think  of  rhythm  seeking  as 
a  pursuit  to  absorb  the  whole  time  and  en- 
ergy of  an  individual  and  be  followed 
steadily  to  a  conclusion ;  but  hope  rather 
that  it  may  receive  the  incidental  and  oc- 
casional attention  of  many  of  my  colleagues 
of  the  hammer,  as  other  errands  lead  them 
among  clififs  of  bedded  rocks.  If  my 
suggestion  should  succeed  in  adding  a 
working  hypothesis  or  i>oint  of  view  to  the 
equipment  of  field  geologists,  I  should  feel 
that  the  search  had  been  begun  in  the 
most  promising  and  advantageous  manner. 
For  not  only  would  the  subject  of  rhythms 
and  their  interpretations  be  advanced  by 
reactions  from  multifarious  individual  ex- 
periences, but  the  stimulus  of  another  hy- 
pothesis would  lead  to  the  discovery  of  un- 
expected meanings  in  stratigraphic  detail. 

It  is  one  of  the  fortunate  qualities  of 
scientific  research  that  its  incidental  and 
unanticipated  results  are  not  infrequently 
of  equal  or  even  greater  value  than  those 
directly  sought.    Indeed,  if  it  were  not  so 


there  would  be  no  utilitarian  harvest  from 
the  cultivation  of  the  field  of  pure  science. 
In  advocating  the  adoption  of  a  new  point 
of  view  from  which  to  peer  into  the  mysteri- 
ous past,  I  would  not  be  understood  to  ad- 
vise the  abandonment  of  old  standpoints, 
but  rather  to  emulate  the  surveyor,  who 
makes  measurement  to  inaccessible  points 
by  means  of  bearings  from  difierent  sides. 
Every  independent  bearing  on  the  earth's 
beginning  is  a  check  on  other  bearings,  and 
it  is  through  the  study  of  discrepancies  that 
we  are  to  discover  the  refractions  by  which 
our  lines  of  sight  are  warped  and  twisted. 
The  three  principal  lines  we  have  now  pro- 
jected into  the  abyss  of  time  miss  one 
another  altogether,  so  that  there  is  no  point 
of  intersection.  If  any  of  them  is  straight, 
both  the  others  are  hopelessly  crooked.  If 
we  would  succeed  we  should  not  only  take 
new  bearings  from  each  discovered  point  of 
vantage,  but  strive  in  every  way  to  discover 
the  sources  of  error  in  the  bearings  we  have 

already  attempted. 

O.  K.  Gilbert. 


THE  EIGHTH  OBOUP  OF  THE  PERIODIC  SYS- 
TEM AND  SOME  OF  ITS  PROBLEMS* 

I. 

In  the  early  work  of  Newlands  and  of 
Mendel6efif,  which  subsequently  developed 
into  the  periodic  law,  a  serious  difficulty 
was  met  with  in  dealing  with  iron,  cobalt, 
nickel,  and  the  metals  of  the  platinum 
group.  In  Newlands'  modified  statement 
of  his  law  of  octaves  he  says:  ''The  num- 
bers of  analogous  elements,  when  not  eongecu- 
tive,  difier  by  seven  or  by  some  multiple  of 
seven."  Thus  we  find  him  grouping  f  cobalt 
and  nickel  under  a  single  number ;  so  rho- 
dium and  ruthenium ;  so  also  platinum  and 
iridium.     Cobalt,  nickel,  palladium,  plati- 

*Addre88  by  the  Vice-President  and  Chairman  o( 
Seotion  C,  Amerioan  AsBociation  for  the  Advaoce- 
ment  o(  Science,  June,  1900. 

t  Chem.  NewSy  13.  130  (1866). 
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nam  and  iridinm  are  considered  by  him 
analogous  elements,  each  occapying  the  first 
place  in  the  octave  to  which  it  belongs; 
iron,  rhodium,  ruthenium  and  gold  are 
analogous  elements,  each  occupying  the 
seventh  place  in  its  octave;  while  osmium 
is  included  with  copper  and  silver  as  the 
second  members  of  their  octaves.  There 
was  here  an  easily  recognized  inconsistency 
which  was  not  cleared  up  till  many  years 
later  Seubert  was  led  by  the  study  of  the 
periodic  law  to  revise  the  atomic  weights  of 
these  metals. 

In  his  first  summing  up  of  the  principles 
of  the  periodic  law  in  1869,  Mendel6eff  con- 
cludes that  ''elements  which  are  similar  as 
regards  their  chemical  properties  have 
atomic  weights  which  are  either  of  nearly 
the  same  value  (e.  g.,  platinum,  iridium, 
osmium)  or  which  increase  regularly  («.  g.j 
potassium,  rubidium,  cesium)"*.  So  in 
most  schemes  for  representing  the  periodic 
system,  each  triplet  of  these  elements  is 
considered  as  a  single  element,  and  because 
even  then  they  do  not  seem  to  fitU  into  reg- 
ular periodic  arrangement,  they  are  cast 
out,  Ishmael-like,  into  an  anomalous  eighth 
group.  This  is  doubtless  the  reason  they 
have  been  relatively  so  much  neglected  by 
chemists,  and  possibly  it  is  not  incorrect  to 
say  that  the  chemistry  of  these  metals  is 
less  known  than  that  of  any  other  group  of 
well  characterized  elements.  Yet  there  are 
certainly  no  nine  nearly  related  elements 
which  present  so  many  interesting  chemical 
problems,  whose  solution  will  so  much 
further  our  knowledge  of  chemistry  in 
general.  It  is  the  purpose  of  this  address 
to  attract  the  attention  of  the  members  of 
this  Section  to  this  group  and  some  of  its 
many  problems. 

The  ordinary  division  of  these  nine 
metals  is  into  three  groups,  viz,  the  com- 
mon metals,  iron,  cobalt,  and  nickel,  with 
an  atomic  weight  of  from  56  to  59  and  a 

*Jour,  Phps.  Chem.  Soe.  Buss.,  1  (1869),  60. 


specific  gravity  of  7.8  to  8.9;  the  lighter 
platinum  metals,  ruthenium,  rhodium  and 
palladium,  with  an  atomic  weight  101.5  to 
106.5  and  a  specific  gravity  of  about  12 ; 
and  the  heavy  platinum  metals,  osmium, 
iridium  and  platinum,  of  atomic  weight 
191  to  195  and  specific  gravity  21.5  to  22.5. 

Of  these  metals,  iron  alone  can  be  con- 
sidered abundant  and  was  the  only  one 
known  until  the  eighteenth  century.  The 
ores  of  cobalt  and  nickel  have  been  known 
for  over  two  centuries,  but  the  probable 
presence  of  a  new  metal  in  cobalt  ore  was 
first  pointed  out  by  Brandt  *  in  1735,  and 
nineteen  years  later  Cronstedtf  determined 
the  existence  of  nickeL  Both  of  these  dis- 
coveries were  several  decades  after  con- 
firmed by  Bergman  J. 

It  is,  however,  a  curious  and  interesting 
£EU)t  that  a  coin  of  Bactria  §  of  a  date  more 
than  two  centuries  before  Christ  has  been 
found  containing  twenty  per  cent,  of  nickel 
and  hence  quite  similar  in  composition  to 
our  modern  '  nickels.'  There  seem,  how- 
ever, to  be  no  references  in  ancient  litera- 
ture which  would  indicate  that  attention 
was  ever  attracted  by  nickel  or  any  of  its 
compounds. 

Turning  to  the  platinum  metals,  the  first 
recognized  mention  of  platinum  seems  to 
be  in  the  '  Belacion  historica '  of  Don  An- 
tonio de  Ulloa  (vol.  1,  lib.  vi,  cap.  10,  p. 
606)  published  first  in  1748,  the  book  being 
an  account  of  the  French  expedition  of  1735 
to  the  western  coast  of  South  America  to 
measure  an  arc  of  the  meridian  on  the 
equator.  The  passage  reads :  ''In  the  dis- 
trict of  Ohoc6  (Columbia)  which  contains 
many  placer  mines,  are  also  found  some, 
the  gold  of  which,  occurring  mixed  with 
other  substances  as  metals  and  rocks,  or 

*  Akla  Beg.  8oe.  Set.  UpstOa  (1735),  33. 
t  JT.  Svenska  Vet.  Akad.  Sandl.    (1751),  293. 
t  Opuse.  Diss.  20  (1775),  24  (1780)  12  and  14,  25 
(1779)  31  and  33. 

I  Ann.  der  Phys.  (Pogg.),  139,  507  (187(1). 
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being  enveloped  in  them,  requires  the  use 
of  quicksilver  for  its  extraction ;  and  some- 
times ores  are  found  which  are  not  worked 
because  of  the  Platina  in  them  (a  mineral 
of  such  resistance  that  it  is  not  easy  to 
break  it,  nor  to  crush  it  upon  an  anvil),  for 
this  substance  is  not  affected  by  calcination, 
nor  is  there  any  means  of  extracting  the 
metal  which  it  contains,  except  at  the  cost 
of  much  labor  and  expense. 

From  the  mention  here  made,  platinum 
is  evidently  a  well-known  substance,  and  it 
is  by  no  means  improbable  that  earlier  defi- 
nite mention  of  platinum  may  yet  be  found. 
In  this  connection  it  is  interesting  to  note 
that  there  have  been  many  efforts  to  show 
that  platinum  was  known  at  much  earlier 
periods.  Scherer  *  considers  from  a  passage 
in  Balbin's  History  of  Bohemia  (P.  I.,  ch. 
xiv.,  p.  4)  that  platinum  was  known  to  the 
Bohemian  Jesuits  toward  the  end  of  the 
seventeenth  century,  occurring  in  the  Bie- 
sengebirge,  for  he  speaks  of  a  kind  of  gold  so 
white  that  one  would  swear  it  was  silver,t 
were  it  not  for  its  weight,  ductility,  infhsi- 
bility  and  insolubility  in  nitric  acid.  Ju- 
lius Scaliger's  'Exercitationes  Exotericae  de 
Subtilitate,'  published  at  Frankfort  in  1601, 
makes  mention  of  an  infusible  metal  found 
in  the  mines  of  Mexico  and  Darien,  which 
might  seem  to  indicate  platinum.  X  There 
have  been,  moreover,  a  number  of  efforts  to 
show  that  platinum  was  known  to  antiquity, 
under  the  names  of  eleetrum  or  of  plumbum 
candidum.  Gortinovis  §  considers  that  the 
eleetrum  of  the  ancients  was  platinum,  and 
proves  it  to  his  own  satisfaction  from  the 

*AUg.  J.  Chem.  (Soberer),  6,  633  (1801). 

t  Anmm  album,  qnod  argentom  ease  jniares,  nisi 
aoro  familiares  proprietates  alind  snaderent,  pon- 
duB  Boilioet,  eztensibilitaB,  via  elndendi  ignem  et 
aquam  fortem,  •olnbilitas  in  aqua  regia,  eto. 

X  Praeteria  loito  inf undoribuB,  qni  traotus  est  inter 
Mezioam  et  Darien,  fodinas  esse  anrioalobi,  qnod 
nnUo  igni,  nnllis  bispaniois  artibos,  bac  tenus  liqae- 
aoere  potnit. 

2  Opnsooli  Soelti  Sulla  Sdenze,  etc    Milano,  1760. 


Bible,  from  classic  historians  of  nature  and 
art,  from  poetry  and  from  Homer.*  A 
similar  view  is  held  by  8chweigger,t  where 
Pausanius  (5,  chap.  12,  p.  406.  Ed.  Ga- 
saub.)  is  quoted  as  mentioning  eleetrum, 
from  which  Augustus  had  made  columns, 
as  occurring  in  nature  in  the  sands  of  the 
river Eridanus,and  as  being  very  rare, hence 
much  more  valuable  than  the  other  kind 
of  eleetrum  which  is  merely  an  alloy  of 
silver  and  gold.  In  1850  Paravey  makes  % 
a  strong  effort  to  show  that  Pliny  when 
speaking  in  his  Natural  History  of  pZum&utn 
candidum,  refers  to  platinum.  Pliny  speaks 
indeed  of  a  lead,  heavier  and  more  ductile 
than  gold  and  in  Book  34,  Chapter  16,  gives 
a  definite  description  of  it.  To  use  the 
quaint  translation  of  Philemon  Holland, 
Doctor  of  Physicke,  published  first  in  1601 : 
'^  Now  insueth  the  discourse  of  lead,  and 
the  nature  of  it ;  of  which  there  be  two 
principall  kindes,  theblacke,  and  the  white. 
The  richest  of  all,  and  that  which  carrieth 
the  greatest  price,  is  that  which  we  in 
Latine  name  Plumbum  candidum,  u  e.  the 
white  bright  lead  and  the  Greeks  Cassi- 
teron.  But  I  hold  it  a  meere  fable  and 
value  tale,  that  all  of  it  is  fetched  as  farre 
as  from  the  Islands  of  the  Atlanticke  Sea, 
and  that  the  inhabitants  of  those  parts  doe 
conveigh  it  in  little  twiggen  boats,  couered 
all  oner  with  feathers.  For  the  truth  is 
that  there  is  found  of  it  in  these  daiee 
within  Portugall  and  Gallaecia,  growing 
ebbe  upon  the  opmost  face  of  the  earth,  be- 
ing among  the  sands,  of  a  black  colour,  and 
by  the  weight  only  is  knowne  from  the  rest 
of  the  soile :  and  here  and  there  among,  a 

*  As  an  instance  of  tbe  views  of  Cortinoyis  may  be 
cited  tbe  lines : 

Atria  oinzit  ebor,  trabibns  soUdatnr  abenis 

Calmen  et  in  celsas  surgnnt  eUetra  oolanuias, 
from  Clandian's  ^Rapeof  Proserpina'  (BookL,T.  164) 
where  it  is  considered  tbat  dedrum  must  mean  plat- 
inum. 

t  J.  prakt,  Chem.,  34,  385  (1B45). 

}  Compt,  Bend.,  31,  179  (1850). 
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man  shall  meet  with  small  stones  of  the 
same  stuffe,  most  of  all  within  the  brookes, 
that  be  dry  sometimes  of  the  yere.  This 
sandie  and  granelly  sabstance,  the  mine 
masters  and  mettall  finers  use  to  wash,  and 
that  which  settleth  downeward,  they  bnrne 
and  melt  in  the  fximaoe.  There  is  found 
likewise  in  the  gold  mines  a  kind  of  led  ore 
which  they  cal  Elutia ;  for  that  the  water 
that  they  let  into  these  mines  (as  I  said 
before)  washeth  and  carrieth  down  withall 
certain  little  blacke  stones  streaked  and 
marked  a  little  with  a  kind  of  white,  and 
as  heavy  they  be  in  hand  as  the  very  ore 
of  gold  ;  and  therefore  gathered  they  be 
with  the  same  ore,  and  laid  in  the  paniers 
together  therewith  ;  and  afterward  in  the 
furnace  when  the  fire  hath  made  a  separa- 
tion between  them  and  gold,  so  soone  as 
they  are  melted  do  resolue  into  the  sub- 
stance of  the  white  lead  or  tin  glance 
aforesaid." 

If  Pliny's  observation  that  this  variety  of 
plumbum  candidum  is  as  heavy  as  gold  could 
be  relied  upon,  the  view  would  be  plausible 
that  he  was  cognizant  of  platinum,  but  un- 
fortunately in  other  places  he  gives  evidence 
of  great  inaccuracy  in  this  respect.  So  too 
there  seems  no  good  reason  for  considering 
the  metallic  dectrum  to  be  anything  other 
than  the  natural  or  artificial  white  alloy  of 
gold  and  silver.  If  there  were  any  question 
as  to  whether  platinum  were  known  to  the 
ancients,  it  would  seem  to  be  completely 
answered  in  the  negative  by  the  fact  that 
no  platinum  object,  no  nugget,  or  grain  of 
platinum  has  been  found  among  ancient  re- 
mains. 

Soon  after  the  introduction  of  platinum 
into  Europe,  no  inconsiderable  amount  of 
work  was  done  upon  it,  by  Watson,  Schefier, 
Lewis,  Macquer,  Marggraf,  Bergman,  Guy- 
ton  de  Morveau,  and  others.  A  few  chem- 
ists, led  by  Buffon,*  cast  doubts  upon  its 
elementary  character.    Bufibn  when  read- 

*  068.  9ur.  phys,  (Rozier),  3,  322  (1774). 


ing  his  history  of  minerals  to  the  Dijon 
Academy  held  that  platinum  was  an  alloy 
of  gold  and  iron,  because  it  was  attracted 
by  a  magnet,  and,  said  he,  if  platinum  be  a 
metal  there  must  be  a  second  substance  in 
nature  attracted  by  a  magnet.  Von  Milly 
believed  that  mercury  was  also  present  in 
the  alloy,  but  Blondeau,*  professor  of  math- 
ematics at  Brest,  showed  the  great  improb- 
ability that  platinum  was  anything  other 
than  a  simple  metal. 

The  first  suggestion  of  a  practical  use  for 
platinum  seems  to  have  come  from  Lavois- 
ier's t  observation  of  its  value  for  labora- 
tory utensils.  Many  efforts  were  made  in 
the  last  decade  of  the  eighteenth  century 
to  fuse  platinum  or  to  get  it  into  workable 
form.  The  first  recorded  success  in  this 
direction  was  that  of  Janetty,^  a  Parisian 
artisan  who  melted  platinum  by  alloying  it 
with  arsenic.  It  was  also  alloyed  with  lead 
or  with  bismuth  and  then  cupelled.  Be- 
fore 1800  I'abb^  Boohon  §  wrapped  grains 
of  platinum  in  platinum  foil,  heated  to  red- 
ness and  then  hammered  into  an  ingot. 
Moussin-Poushkinjl  amalgamated  platinum 
sponge  with  mercury  and  ignited  in  a 
muffle.  Another  process  is  described,^  of 
wrapping  ammonium  chloroplatinate  in 
platinum  foil,  igniting,  and  hammering. 
In  1800  Knight**  published  his  process 
which  with  some  modifications  was  gener- 
ally adopted  and  remained  in  use  till  the 
metal  was  fused  in  the  flame  of  an  ozyhy- 
drogen  blowpipe  by  Deville  and  Debray, 
more  than  half  a  century  later.  Knight's 
process  consisted  in  heating  platinum 
sponge  in  a  nearly  cylindrical  but  slightly 
tapering  clay  mould,  and  compressing  it  by 

*/Wd.,  4,  154(1774). 
t  Annalea  de  chim.,  5,  137  (1790). 
t  Chem.  Ann,   (Crell),  1790,  ii,  53.      The  name  is 
also  spelled  Jeanty,  Jeannety,  and  Jannety. 
iAnn,  der  Phys,  (Gilbert),  4,  282  (^lOO). 
II  Chem,  Ann,  (Crell),  1799,  ii,  359. 
^PhU.  Mag,,  81,  175  (1805). 
♦*JWd.,  6,  (1800). 
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a  few  hammer  blows  while  in  the  furnace. 
This  gave  a  coherent  platinam  which  could 
be  readily  worked  into  an  ingot.  It  was  just 
about  the  opening  of  the  century  that  the 
discovery  of  platinum  in  the  Ural  Moun- 
tains occurred,*  and  the  supply  being  thus 
very  materially  augmented,  the  use  of 
platinum  in  the  laboratory  became  estab- 
lished. At  the  same  time  the  study  of  the 
metal  from  a  chemical  standpoint  led  to  the 
discovery  of  several  other  metals  in  the 
platinum  ores.  No  less  than  five  of  the 
distinguished  chemists  of  that  day  were 
working  on  the  ore,  with  the  special  aim 
of  separating  out  other  metals  which  they 
had  reason  to  believe  were  present.  Palla- 
dium was  first  obtained  by  WoUaston ;  Col- 
let Descotils  was  the  first  to  publish  indica- 
tions of  what  we  now  know  to  be  iridium, 
and  Fourcroy  and  Yauquelin  at  the  same 
time  had  this  metal  in  hand  in  an  impure 
form.  The  real  discoverer  of  iridium 
should  be  recognized  in  Smifehson  Tennant, 
who  not  only  separated  it  in  purity,  but 
also  at  almost  the  same  time  found  in  the 
same  residues  the  element  osmium  which 
seems  to  have  been  wholly  overlooked  by 
the  French  chemist.  This  chapter  was 
closed  a  few  months  later  by  WoUaston's 
discovery  of  rhodium. 

The  episode  of  the  discovery  of  palla- 
dium throws  a  curious  light  upon  the  chem- 
istry and  chemists  of  that  period.  On  May 
12,  1803,  Chenivix  read  a  paper  before  the 
Eoyal  Society  f  stating  that  two  weeks  pre- 
viously (April  29th)  he  learned  by  a  printed 
notice  that  a  substance  announced  as  palla- 
dium, a  new  metal,  was  offered  for  sale  at 
the  establishment  of  a  well-known  mineral- 

^Oaann  says  {Ann.  der  Phys,  (Pogg.)  11,  311 
(1827) )  that  the  first  mention  heoan  find  of  platinum 
in  connection  with  the  Ural  MonntainB  is  Ann,  de 
Chim,f  60,  317  (1806),  where  Yanqaelin  speaks  of  a 
rumor  that  platinum  has  been  disoovered  in  Siberia. 
Osann  could  not  trace  the  origin  of  this  rumor. 

tPhil.  Trans. y  93,  290  (1803). 


ogist.  The  printed  notice*  opens  :  "  Pal- 
ladium, or  new  silver,  has  these  properties 
among  others  which  show  it  to  be  a  new 
noble  metal "  and  then  follows  the  enumera- 
tion of  eight  characteristics  of  the  metal, 
closing  with  the  address  where  the  new 
metal  could  be  bought.  Chenivix  goes  on 
to  say  that  the  mode  adopted  to  make  known 
a  discovery  of  so  much  importance  without 
the  name  of  any  creditable  person,  except 
the  vendor,  appeared  to  him  unusual  and 
not  calculated  to  inspire  confidence.  Hav- 
ing examined  a  small  sample,  Chenivix 
returned  and  purchased  the  whole  supply. 
He  then  says :  '^  We  shall  cease  to  wonder 
at  what  has  been  related  by  these  chemists 
(BerthoUet  on  affinity  and  Hatchett  on 
alloys),  when  we  learn  that  palladium  is 
not  as  was  shamefully  announced  a  new 
simple  metal,  but  an  alloy  of  platina ;  and 
that  the  substance  which  can  thus  mask 
the  most  characteristic  properties  of  that 
metal,  while  it  loses  the  greater  number  of 
its  own  is  mercury.  Chenivix  however  on 
May  4th  had  written  f  to  Yauquelin  that 
palladium  really  was  a  new  metal  and 
Chenivix  sent  him  a  small  specimen.  A 
few  days  later  another  letter  {  makes  the 
claim  that  palladium  is  a  platinum-mercury 

• 

alloy.  The  editors  of  the  Annales  comment 
upon  this  that  from  Vauquelin's  experi- 
ments Chenivix  is  probably  wrong.  It  is 
interesting  to  read  the  comments  of  Cheni- 
vix upon  the  masking  of  the  individual 
properties  of  both  platinum  and  mercury 
in  palladium  §,  a  correct  moral  drawn  from 

*Ann.  Chim.,  46,  333  (1803). 

t^nn.  de  Chim.  46,  333  (1803). 

tlMd.,  p.  336. 

i  **  The  substance  which  has  been  treated  of  in  this 
paper,  must  convince  us  how  dangerous  it  is  to  form 
a  theory  before  we  are  provided  with  a  sufficient 
number  of  facts,  or  to  substitute  the  results  of  a  few 
observations  for  the  general  laws  of  nature.  If  a 
theory  is  sometimes  useful,  as  a  standard  to  which  we 
may  refer  our  knowledge,  it  is  at  other  times  preju- 
dicial, by  creating  an  attachment  in  our  minds  to 
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a  false  premise.  There  was  somethiDg 
almost  prophetic  in  the  observations  of 
Ghenivix,  for  there  are  in  chemistry  no 
elements  whose  properties  exhibit  such 
great  variability  when  not  pnre,  as  do 
those  of  the  platinam  group. 

The  still  anonymous  discoverer  of  palla- 
dium immediately  offered  through  Nichol- 
son's Journal  a  reward  of  twenty  pounds 
sterling  to  any  one  who  should  manufecture 
even  twenty  grains  of  real  palladium,*  and 
many  chemists  entered  into  the  discussion 
as  to  the  elementary  character  of  the  metal. 
On  June  24,  1804,  three  days  after  Tennant 
had  made  known  the  discovery  of  iridium 
and  osmium,  Wollaston  read  a  paper  be- 

preoonoeived  ideas,  wbioh  have  been  admitted  with- 
out inqniring  whether  from  tmth  or  from  oonyeDi- 
enoe.  We  can  easily  correct  onr  judgment  as  to  faotB 
and  the  eyidence  of  experiment  is  equally  oonvifacing 
to  all  persons.  But  theories,  not  admitting  of  mathe- 
matical demonstration,  and  being  but  the  interpreta- 
tion of  a  series  of  facts,  are  the  creatures  of  opinion, 
and  are  governed  by  the  various  impressions  made 
upon  eveiy  individual.  Nature  laughs  at  our  specu- 
lations ;  and  though  from  time  to  time  we  receive 
such  warnings  as  should  awaken  us  to  a  due  sense  of 
our  limited  knowledge,  we  are  presented  with  an 
ample  compensation,  in  the  extension  of  our  views, 
and  a  nearer  approach  to  the  immutable  truth." 
Fhil.  Trans.  93,  317  (1803). 

*"Dec.  19,  1803.  Editor  Nicholson's  Journal. 
Sir:  A?  I  see  it  said  in  one  of  your  Journals  that  the 
new  metal  I  have  called  palladium  is  not  a  new  noble 
metal  as  I  have  said  it  is,  but  an  imposition  and  a 
compound  of  platina  and  quicksilver,  I  hope  you  will 
do  me  the  justice  in  your  next  and  tell  your  readers 
I  promise  a  reward  of  £20,  now  in  Mrs.  Foster's 
hands,  to  any  one  that  will  make  only  20  grains  of 
real  palladium,  before  any  three  gentlemen  chemists 
you  please  to  name,  yourself  one  if  you  like.  That 
he  may  have  plenty  of  his  ingredients,  let  him  use  20 
times  as  much  quicksilver,  20  times  as  much  platina, 
and  in  short  of  anything  else  he  pleases  to  use;  neither 
be  nor  I  can  make  a  single  grain.  Pray  be  careful  in 
trying  what  it  is  he  makes,  for  the  mistake  must  hap- 
pen by  not  trying  it  rightly.  My  reason  for  not  saying 
where  it  was  found  was  that  I  might  make  some  ad- 
vantage of  it  as  I  have  a  right  to  do.  *  *  *  I  hope 
a  little  bit  of  whatever  is  made  may  be  left  with  Mrs. 
Foster."    Nidi.  J.  7,  75,  159  (1804). 


fore  the  Royal  Society*  acknowledging 
himself  to  be  the  discoverer  of  palladium. 
Wollaston  had  been  engaged  in  an  effort  to 
obtain  malleable  platinum,  and  having  pre- 
cipitated his  solution  of  the  ore  with  iron, 
he  found  a  part  of  this  precipitate  to  be 
soluble  in. a  mixture  of  hydrochloric  acid 
with  saltpeter,  potassium  chlorpalladate 
being  formed.  He  at  once  concluded  that 
palladium  must  be  a  simple  metal,  because 
there  is  '  no  instance  in  chemistry  of  a  dis* 
tinctly  crystallized  salt  containing  more 
than  two  bases  combined  with  one  acid,' 
another  correct  conclusion  drawn  from  a 
false  premise.  In  his  solution  Wollaston 
found  also  indications  of  rose-colored  solu- 
ble crystals  which  he  attributed  to  another 
new  metal,  and  to  this  he  gave  the  name 
rhodium.  This  is  the  explanation  of  his 
curious  method  of  making  known  his  dis- 
covery of  palladium :  "  On  this  and  on 
other  accounts  I  endeavor  to  reserve  to  my- 
self a  deliberate  examination  of  these  diffi- 
culties, which  the  subsequent  discovery  of 
a  second  new  metal,  that  I  have  called 
rhodium,  has  since  enabled  me  to  explain, 
without  being  anticipated  even  by  those 
foreign  chemists  whose  attraction  has  been 
particularly  directed  to  this  pursuit. "f  ^^ 
is  possible  from  this  that  Wollaston  himself 
had  been  led  to  his  work  in  part  at  least 
by  the  earlier  observations  of  the  French 
chemists.:t 

*Pha.  Trans,,  94,  419  (1804). 

t  NicholBon's  J.,  10,  201  (1805). 

{  Since  this  address  was  in  type,  I  have  received 
the  interesting  Presidential  Address  of  Dr.  Thorpe  to 
the  Chemical  Society  (London),  in  which  this  episode 
is  treated  quite  exhaustively.  What  Wollaston's 
motive  was  in  bringing  his  discovery  to  the  notice  of 
the  scientific  world  in  so  extraordinary  a  manner, 
Dr.  Thorpe  says  can  only  be  surmised.  Is  not  how- 
ever, in  view  of  Wollaston's  statement,  the  motive 
clearly  apparent?  He  had  found  palladium  ;  he 
was  in  pursuit  of  rhodium  ;  he  knew  that  at  least 
four  other  distinguished  chemists  were  also  on  track 
of  new  metals  in  platinum  residues,  and  any  hint 
such  as  the  publication  of  his  work  on  palladium 
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It  was  in  1803  that  CoUet-Descotils  had 
read  a  paper  before  the  Institute  of  France 
on  the  cause  of  the  different  colors  which 
affect  certain  salts  of  platinum.  The  resi- 
due from  the  solution  of  platinum  ores  in 
^ua  regia  and  which  was  thought  to  be 
graphite,  was  still  slightly  soluble  in  aqua 
regia  and  gave  a  reddish  tint  to  the  potas- 
sium chlorplatinate  made  from  it.  The 
metal  derived  from  this  red  salt  was  found 
to  be  only  partially  soluble  in  aqua  regia 
and  hence  beyond  question  Descotils  had  in 
hand  on  several  occasions  a  fairly  pure  irid- 
ium^  containing,  however,  in  addition  to 
platinum  perhaps  traces  of  rhodium.  He 
was  convinced  that  he  had  here  a  new  metal 
but  he  did  not  investigate  its  properties.* 

The  same  day  that  Descotils  spoke  before 
the  Institute,  a  second  paper  on  the  same 
subject  was  presented  by  Fourcroy  and 
Yauquelin.  After  extracting  the  platinum 
ft'om  the  ore  by  aqua  regia,  they  fused  the 
residue  with  potash  and  then  treated  it 
with  acid.  These  chemists  noticed  that 
the  potash  was  colored  orange-yellow,  but 
ascribed  it  to  the  presence  of  chromium. 
They  thus  missed  the  discovery  of  ruthen- 
ium, which  was  to  be  separated  several 
decades  later  by  Glaus.  They  noticed  also 
on  one  occasion  that  the  black  powder 
which  consisted  of  iridium  and  allied 
metals,  was  apparently  volatile,  not  recog- 
nizing osmium,  the  cause  of  the  phenome- 
non. In  their  second  memoir  they  had 
iridium  fairly  pure,  and  they  too  noticed 
the  rose  color  of  the  double  salt,  but  did 
not  investigate  the  cause,  which  is  the  pres- 
ence of  rhodium. 

woald  help  them  to  antioipate  him  in  the  matter  of 
rhodiam,  while  if  he  kept  silenoe,  w>me  of.  them 
ooald  not  fail  to  discover  palladium. 

*0f  this  Descotils  writes  (^Ann.  de  Chim,  48,  105 
1803)  :  On  pent  d4j4  oonolare  que  la  coloration  en 
ronge  des  sels  de  platine  est  due  a  Pozig^nation 
d'ane  substance  qui  differe  du  platine,  et  qui  pr^ 
sente,  lorsqu'elle  est  a  P^tat  metallique,  une  grande 
rdsistanoe  4  Taction  des  aoides. 


It  was  reserved  for  Tennant  the  follow- 
ing year  to  describe  clearly  the  separation 
of  iridium  and  osmium  from  the  platinum 
residues,  and  to  name  the  one  from  the 
many  different  colors  through  which  its 
cblorids  pass,  and  the  other  from  the  intol- 
erable odor  of  its  tetroxid  OsO^. 

This  osmium  contained  ruthenium  but 
this  was  overlooked  by  Tennant,  as  it  had 
been  by  Fourcroy  and  Yauquelin.  A  few 
years  later  Yauquelin^  notes  that  osmium 
solutions  give  a  beautiful  blue  color  when 
reduced  by  zinc,  this  being  a  characteristic 
reaction,  not  of  osmium  but  of  ruthenium. 
At  a  still  later  date  Berzelius  noticed  the 
orange  color  of  the  fusion  of  ruthenium 
with  potash  and  saltpeter,  but  he  attributed 
it  to  iridium. 

It  was  in  1828  that  the  next  effort  was 
made  to  add  to  the  number  of  the  platinum 
metals.  Professor  Osann,  of  the  University 
of  Dorpat,  announcedf  the  discovery  of  a 
new  metal  in  the  platinum  residues.  He 
obtained  long  reddish  prisms,  with  high 
luster,  which  were  easily  volatile  and  which 
Berzelius  pronounced  to  be  new.  He  had 
only  0.3  gram,  and  never  obtained  any 
more.  The  metal  in  these  crystals  he 
named  ruthenium.  They  may  have  been  an 
impure  mixture  of  the  tetroxids  of  ruthen- 
ium and  osmium.  In  the  next  volume  of 
the  Annalen]:  he  transfers  the  name  ruthen- 
ium to  another  new  metal  with  a  golden 
luster,  and  at  the  same  time  he  mentions 
two  other  metals,  pZuran,  named  from  pi 
(atina)  and  ur  (al),  which  is  not  further 
described,  and  polin  (^noXio^,  fST^j)f  a  gray 
metal  of  whose  independent  existence  he 
seems  to  have  some  doubt.  Polin  was  im- 
pure iridium  with  perhaps  some  ruthenium; 
pluran  was  quite  possibly  a  mixture  con- 
tainingsome  ruthenium;  the  following  year  § 

*Ann.de  Chim.,  89,  241  (1814). 
fAnn.  derphys.  (Pogg.),  13,  287  (1828). 
tAnn,  derphpa,  (Pogg.),  14,  340  (1828).; 
§/Wd.,  15,  158(1829). 
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Osann  acknowledged  the  metal  to  which  the 
name  ruthenium  had  been  given  to  be  a 
mixture  of  the  oxids  of  titanium,  zirconium, 
and  silicon. 

Fifteen  years  pass  and  there  appears  at 
the  University  of  Kazan,  almost  on  the  far 
eastern  frontier  of  Bussia,  a  chemist,  Glaus, 
who  is  destined  to  make  greater  contribu- 
tions to   the  chemistry  of  the  platinum 
metals,  not  only  than  those  who  had  pre- 
ceded him,  but  than  any  one  of  those  who 
have  lived  in  the  nearly  forty  years  since 
his  death.    Clans  was  fortunate  in  having 
at  his  disposal  an  almost  unlimited  quantity 
of  platinum  residues,  from  the  stock  which 
had  accumulated  at  St.  Petersburg  during 
the  period  of  the  coinage  of  platinum.     In 
spite  of  no  inconsiderable  effort,  I  have 
failed  to  verify  the  tradition  that  the  great 
mass  of  these  residues  was  sunk  in  the 
Keva,  to  prevent  their  use  in  debasing  the 
coinage,  and  I  am  inclined  to  think  that 
the   greater    portion   was    distributed   to 
chemists,  of  which  Glaus  received  by  far 
the  largest  share.    In  his  first  publication,* 
Glaus  announces  the  discovery  of  a  new 
metal,  which  he  calls  ruthenium,  for  the 
purpose  of  honoring  Osann,  whose  ruthen- 
ium had  failed  to  prove  itself  an  element. 
It  may  be  mentioned  that  Osann  hardly  ap- 
preciated the  compliment,  for  he  attacked 
Glaus  with  considerable  asperity,  accusing 
him  of  claiming  to  discover  what  Osann 
himself  had  discovered.    To  an  impartial 
critic  Osann  wholly  fails  to  make  out  his 
case.    For  nearly  twenty  years  Glaus  con- 
tinued his  work,  and  his  greatest  service 
was  in  definitely  settling  the  position  of  the 
six  platinum  metals  among  the  elements. f 
He  was  the  first  who  cleai^ly  showed  that 
these    six    metals  belong  in  a  group  by 
themselves.    Up  to  this  time  many  had 
held  that   platinum   belonged  with  gold, 
palladium  with  silver,  and  ruthenium  with 

*  Bua.  Akad,  8L  Petersh.  3  (1845),  38. 
tiWd.  [2]  2  (1860)  160. 


tin.*  He  then  arranges  the  elements  in 
three  pairs  and  in  two  series  f  as  we  find 
them  in  every  table  to-day.  He  also  speaks 
of  ruthenium  and  osmium  being  especially 
close  to  iron,  an  analogy  hardly  acknowl- 
edged even  after  the  periodic  tables  of 
different  chemists  had  appeared.  He  adds 
that  while  platinum  is  not  in  the  group 
with  gold,  it  is  closely  related  to  it. 

Since  the  time  of  Glaus  no  new  metals 
have  been  found  in  platinum  ore  or  belong- 
ing to  the  platinum  group,  which  have  been 
generally  acknowledged  as  elements.  Sev- 
eral chemists  have,  however,  found  what 
they  have  believed  to  be  new  elements,  but 
the  quantity  has  generally  been  so  small 
that  its  verification  has  been  impossible. 
In  1852  Oenth  %  found  two  grains  of  a  white 
metal  in  platinum  from  Galifornia  gold. 
Its  properties  were  unlike  those  of  any 
known  element. 

In  1862  Dr.  G.  F.  Ghandler  §  described  a 
new  metal  in  native  platinum  from  Bogue 
Biver,  Oregon ;  this  possessed  properties 
very  similar  to  those  described  by  Genth, 
and  Ghandler  concludes  that  his  metal 
is  probably  identical  with  that  found  by 
Oenth. 

In  1869  Guyard  discovered  a  metal  in 
Russian  platinum  which  he  described  ten 
years  later,  ||  and  called  ouralium.  It  re- 
sembles platinum  but  is  softer  and  has  an 

*  Loo.  oit.  ' '  Es  is  Dioht  zn  leagnen,  das  in  Bezie- 
huug  einiger  weniger  Eigenaohaften  sioh  solohe  An- 
alogien  anfstellen  lassen,  allein  ich  babe  Gnind 
diesen  nar  einen  geringen  Worth  beiznmeBsen,  nnd 
sohliease  mioh  daher  entschiedon  dem  ersten  Theile 
der  Ansohaunngsweise  der  YerfaBser  an,  indem  ioh, 
wie  ioh  mioh  anoh  hisher  ansgesproohen  habe,  die 
Platinmetalle  alio  for  Glieder  einer  nntrennbaren, 
woblb^rilndeten  Metallgroppe  halte." 

t  f  Principal 

+  end       J      Series      Oa.  Ir.   Pt 
of  the  hori-  J  Secondary  rq.  rij.  p^ 
zontal  aeries,  l    Series. 

t  Proc.  Acad,  Sci.  PhU.  6  (1852),  209  ;  Amer.  J, 

8ci.  [2],  15  (1853),  446. 

?  Am.  J.  Sci.  [2],  32  (1862),  351. 

II  Monit.  ScienL  [3],  9  (1879),  795. 


—  end 
of  the  horl- 
zontal  aerlei 
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atomic  weight  of  187.5.  Its  chief  differ- 
ence from  platinum  is  that  when  fused  with 
potassium  cyanide,  the  melt  is  orange.  This 
work  of  Guyard's  has  never  been  confirmed. 

In  1877  Sergius  Kern*  announced  the 
discovery  of  a  new  metal  in  platinum  re- 
sidues with  atomic  weight  of  154,  to  which 
he  gave  the  name  of  davyum.  This  has 
not  only  not  been  confirmed  but  recently 
Mallet  t  has  gone  over  the  whole  ground 
with  great  care,  and  has  shown  that  in  all 
probability  Kern's  davyum  is  a  mixture  of 
iridium  with  rhodium  and  a  little  iron. 
Mallet  obtained  a  residue  in  much  the  same 
way  as  Kern  with  similar  properties  and 
atomic  weight,  but  proved  it  to  be  a  mix- 
ture. This  is  the  more  significant  since 
154  would  be  the  anticipated  atomic  weight 
of  a  metal  lying  between  the  lighter  and 
heavier  metals  of  the  group. 

The  great  influence  of  one  of  the  metals 
of  this  group  upon  the  properties  of  another, 
even  if  present  in  but  small  quantities,  has 
already  been  alluded  to.  It  has  been  long 
known  and  a  very  considerable  series  of 
experiments  on  this  point  is  described  by 
Glaus.  X  Nevertheless  it  remains  true  that  a 
good  proportion  of  the  workers  on  these 
metals  have,  for  a  time,  at  least,  supposed 
themselves  discoverers  of  new  elements.  We 
may  say,  however,  that  not  yet  is  there  any 
reliable  evidence  of  any  new  metal  between 
the  two  series,  that  is,  with  an  atomic 
weight  of  about  150 ;  nor  has  there  been 
any  trace  of  eka-manganesey  with  its  atomic 
weight  of  100,  and  which  some  chemists 
would  expect  to  find  resembling  the  plat- 
inum metals  in  its  properties. 

It  is  by  no  means  impossible  that  new 

*Chem.  Nem,  36  (1877),  4,  92,  114,  155,  164  ;  37. 
(1878),  65. 

tAm.  Chem.  J.,  20  (1898),  776. 

t  C.  Clans ;  Bdtrage  zor  Ghemie  der  Plaftinme- 
ialle,  Dorpat,  1854,  ohap.  iv.  Modifioationen,  welohe 
die  nrsprangliohen  ReaotioDen  der  einzelnen  platin- 
metalle  dorch  Beimengongen  der  ubrigen  Metalle  aus 
dieser  Gmppe  eifahien,  p.  42. 


metals  may  be  discovered  in  this  group,  but 
the  fact  that  in  more  than  half  a  century, 
no  confirmed  discovery  of  such  has  taken 
place,  and  that  had  it  not  been  for  a  misin- 
terpretation of  reactions  by  which  ruthen- 
ium was  overlooked,  we  might  say  that  it 
lacked  but  three  years  of  a  century  since  a 
new  metal  has  been  discovered,  is  not  cal- 
culated to  give  us  much  encouragement. 
There  does,  indeed,  seem,  according  to  the 
periodic  table,  to  be  a  place  for  three  metals 
of  atomic  weight  near  150,  but  it  hardly 
seems  probable  that  such  occur  in  any  of 
the  known  platinum  ores  which  have  been 
so  thoroughly  investigated,  unless  it  be 
in  extremely  minute  quantity.  There  is, 
however,  always  the  possibility  of  the  dis- 
covery of  new  platinum  ores,  differing  in 
character  from  those  now  known,  which, 
whether  from  the  Ourals,  or  Colombia,  or 
from  the  Pacific  coast,  are  approximately 
the  same  in  composition. 

Jas.  Lewis  Howe. 
Wabhinotok  and  Les  Univebsity. 

{To  he  condiided. ) 


THE  ROYAL  SOCIETY  OF  CANADA, 

The  nineteenth  meeting  of  the  Royal  So- 
ciety of  Canada  was  held  in  Ottawa,  Canada, 
from  May  28th  to  May  31st  inclusive,  in  the 
Assembly  Hall  and  rooms  of  the  Provincial 
Normal  School.  Besides  fellows  of  the 
Society  from  various  provinces  there  were 
delegates  from  affiliated  societies  in  all 
parts  of  the  Dominion  of  Canada  who  re- 
ported as  to  the  work  done  by  them.  Bev. 
Professor  Clark,  the  able  principal  of  Trinity 
University,  Toronto,  delivered  the  annual 
culdress  'On  the  Work  of  the  Boyal  So- 
ciety. '  Numerous  papers  bearing  upon  his- 
tory, science  and  belles-lettres  were  read. 

Dr.  L.  O.  Howard,  the  eminent  economic 
entomologist  from  Washington,  delivered  a 
most  practical  and  admirably  illustrated 
lecture,  on  the  evening  of  May  31st,  SBs 
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Excellency,  the  Governor-General  of  Can- 
ada, Lord  Minto,  presiding.  A  deputation 
of  fellows  of  the  Boyal  Society  waited  npon 
Premier  Sir  Wilfred  Lanrier,  and  members 
of  his  cabinet  urging  upon  them  the  neces- 
sity of  erecting  a  national  museum  build- 
ing in  which  to  house,  safely  and  well,  the 
immense  collections  which  have  been  ac- 
quired by  the  Geological  and  Natural 
History  Survey  of  Canada  since  1842. 
This  deputation  consisted  of  Bev.  Profes- 
sor Clark,  Dr.  G.  M.  Dawson,  Sir  Sand- 
ford  Fleming,  Sir  James  Grant,  President 
Loudon,  Monseignenr  Laflamme  (rector  of 
Laval  University,  Quebec),  Hon.  Joseph 
Boyal,  Dr.  L.  H.  Frechette,  Hon.  Pre- 
mier Marchand,  Dr.  George  Stewart,  Pro- 
essor  John  Cox,  of  McGill  University,  and 
the  member  of  Parliament  for  Ottawa, 
Dr.  N.  A.  Belcourt.  The  deputation  was 
well  received  and  a  definite  promise  made 
that  an  item  would  be  placed  in  the  supple- 
mentary estimates  for  the  coming  year  to- 
ward the  erection  of  a  National  Museum. 

Amongst  the  scientific  papers  which  no 
doubt  prove  of  more  interest  to  the  readers 
of  Science  than  the  historical  or  purely 
literary  of  the  French  and  English  Sections, 
the  following  are  noted : 

MATHEMATICAL,  PHYSICAL  AND  CHEMICAL 

SCIENCES. 

On  the  Depression  of  the  Freezing- Poini  by 
Solutions  Containing  Sulphuric  and  Hydro* 
Moric  Adds:    By  James  Barnes,  M.A., 
Dalhousie  College,  Halifax,  N.  S.    Com- 
municated by  Professor  J.  G.  MacGregor. 
The  object  of  this  paper  is  to  find  out 
whether  or  not  the  depression  of  the  freez- 
ing-point by  solutions  containing  (1)  sul- 
phuric add,  and  (2)  sulphuric  and  hydro- 
chloric acids,  is  calculable  by  the  aid  of 
the  dissociation  theory  and  of  electrically 
determined  ionization  coefi&cients,  and  if  so 
on  what  assumption  as  to  the  mode  of  ion- 
ization of  the  sulphuric  acid.     Kryoscopic 


observations  on  these  solutions  are  of  inter- 
est because  sulphuric  acid  is  usually  sup- 
posed to  divide  into  H  and  HSO^  as  ions  in 
somewhat  strong  solutions  and  into  2H  and 
SO^  in  extremely  dilute  solutions,  the 
change  from  the  one  to  the  other  mode  of 
ionization  occurring  gradually  as  dilution 
is  increased.  The  possibility  of  predicting 
the  depression,  therefore,  forms  a  test  not 
only  of  the  general  applicability  of  the  dis- 
sociation theory,  but  also  of  the  electrical 
method  of  determining  the  ionization  coef- 
ficients and  of  the  current  view  of  the 
mode  of  ionization  of  sulphuric  add.  A 
modification  of  Loomis's  method  has  been 
used  for  the  determination  of  the  freezing- 
points,  and  Kohlrausch's  method  for  the 
determination  of  conductivities. 

On  the  Relative  BuUe  of  Weak  Aqueous  Solt^ 
tions  of  Certain  Sulphaies  and  their  Con^ 
stUuent  Water:  By  Chablbs  M.  Pasea, 
B.Sc.,  Dalhousie  College,  Halifax,  K.  S. 
Communicated  by  Professor  J.  G.  Mac- 
Gregor. 

Dilute  solutions  of  several  of  the  sul- 
phates have  been  found  to  possess  a  smaller 
volume  than  the  water  which  they  contain 
when  in  the  free  state.  The  object  of  this 
paper  is  to  determine  whether  or  not  this 
is  so  in  the  case  of  solutions  of  the  sulphates 
of  sodium,  manganese,  cadmium  and  iron. 
The  requisite  observations  of  density  were 
made  with  an  Ostwald-Sprengel  Pycnom- 
eter,  with  an  accuracy  of  about  1/200  per 
cent,  which  in  most  cases  was  found  to  be 
sufficient  for  the  purpose  in  hand. 

A  Universal  EleetriccU  Measuring  Apparatus: 
By  W.  Lash  Milleb,  B.A.,  Ph.D.,  and 
F.  B.  Kenbick,  B.A.,  Ph.D. 

Mathematical  Notes :    By  J.  H.  McDonald, 
B.A.,  University  of  Toronto.    Communi- 
cated by  Professor  Baker,  Ph.D. 
The  paper  is  divided  into  three  parts,  and 
deals  with  the  development  of  theorems  on 
the  following    subjects:      (1)  Special  bi- 
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quadratic  involutions  and  the  transforma- 
tion of  elliptic  integrals.  (2)  The  repre- 
sentation of  a  number  as  the  sum  of  two 
squares.  (3 )  The  twisted  biquadratic  curve 
of  the  first  species. 

Electrical  Screening  in  Vacuum  Tubes :  By  J. 
C.  McLennan,  B.A.,  Demonstrator  in 
Physics,  University  of  Toronto.  Com- 
municated by  President  Loudon. 
The  paper  deals  with  a  changing  effect 
observed  by  Professor  J.  J.  Thomson  in 
connection  with  his  experiments  on  Faraday 
cylinders  inserted  in  vacuum  tubes.  The 
effect  referred  to  is  traced  to  electric  con- 
duction along  the  surface  of  the  glass  walls 
of  the  tube.  Insulators  such  as  sealing 
wax  are  shown  to  be  quite  unreliable  in 
electrometric  work  without  inner  tubes^ 
when  voltages  such  as  those  produced  by  an 
induction  coil  are  used.  The  importance 
of  good  earth  connections  is  developed  and 
Faraday  cylinders  inserted  in  vacuum  tubes 
are  shown  to  act  as  perfect  electrical  screens 
unless  made  of  metal  thin  enough  to  permit 
cathode  rays  to  pass  through. 

Canadian  JSxperiments  with  Nitragin  for  'pro- 
moting the  Orowth  of  Legumes :  By  Frank 
T.  Shutt,  M.A.,  F.LC,  F.C.S.,  and  A.  T. 
Chabron^  B.A. 

By  means  of  diagrams  and  photographs 
Mr.  Shutt  indicated  the  striking  results 
recently  obtained  at  the  Central  Experi- 
mental Farm  or  Station  at  Ottawa  in  soil- 
inoculation.  The  paper  when  published 
will  be  copiously  illustrated.  Fellows  of 
Section  IV.  attended  the  meeting  in  Sec- 
tion III.  during  the  reading  of  this  impor- 
tant paper. 

An  Apparaius  for  the  Determination  of  the  Melt- 
ing Point  of  Fats :  By  Frank  T.  Shutt, 
M.A.,F.I.C.,  F.C.S.,  and  H.  W.  Charl- 
ton, B.A.,  Sc. 

On  Soil  Temperature:  A  continuation  of 
papers  presented  at  preceding  meetings. 
By  Pkof.  C.  H.  McLeod,  M.E. 


GEOLOGICAL   AND   BIOLOGICAL  SCIENCES. 

The  Nephdine  Rocks  of  Ice  River,  B.  C :  By 
A.  E.  Barlow,  M.A.,  D.So.  Communi- 
cated by  Dr.  G.  M.  Dawson. 
Among  the  rock  specimens  collected  by 
Dr.  G.  M.  Dawson,  in  1884,  are  some  which 
seem  to  possess  many  points  of  rather  un- 
usual interest  at  the  present  time,  illustra- 
tive for  the  most  part  of  the  phenomenon 
of  magmatic  differentiation,  with  which  of 
late  we  have  become  more  familiar  through 
the  labors  of  Vogt,  Brogger  and  others. 
The  specimens  in  question  were  obtained 
from  exposures  along  and  in  the  vicinity  of 
Ice  River,  a  branch  of  the  Beaverfoot  River 
in  British  Columbia,  about  eight  miles 
southeast  of  Leanchoil  and  Ottertail  sta- 
tions on  the  Canadian  Pacific  Railway. 
The  hand  specimens,  which  were  made  the 
subjects  of  examination,  were  of  necessity 
rather  hurriedly  collected  and  were  chosen 
mainly  as  representing  the  various  phases 
of  this  igneous  complex.  It  is  therefore  a 
very  agreeable  surprise  to  find  that  the 
material  thus  selected  at  a  time  when 
magmatic  differentiation  was  but  little 
understood,  should  illustrate  a  passage  so 
complete  that  no  appreciable  gap  occurs 
unrepresented  by  specimens  from  the  most 
basic  Ijolite  containing  36.988  per  cent,  of 
silica  to  ordinary  nepheline  and  sodalite 
syenite  containing  53.638  per  cent,  of  silica. 

Notes  on  North  American  Species  of  Dadoxylon : 
By  Professor  D.  P.  Penhallow,  of  Mc- 
Gill  University. 

The  author  brings  under  review  a  large 
amount  of  material  collected  by  the  late 
Sir  William  Dawson,  representing  various 
species  of  the  genus  Dadoxylon,  and  he  also 
describes  new  species  of  allied  plants  from 
the  Cretaceous  and  Permian  of  Kansas  from 
the  collections  of  Professor  C.  S.  Prosser. 
The  plants  formerly  included  under  the 
name  of  Dadoxylon,  are  now  to  be  regarded 
as  falling  into  the  three  principal  groups,  of 
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which  the  first,  extending  through  Paleozoic 
time,  properly  belong  to  the  genus  Cordaites, 
which  is  now  fairly  well  known  through  its 
fruit,  flowers,  leaves  and  stem  structure. 
The  second  group  embraces  plants  of  the 
same  general  Araucarian  type,  but  ranging 
through  the  more  recent  formations  com- 
mencing with  the  Jurassic.  The  third 
group  is  reserved  under  the  old  name  of 
Dadoxylon,  for  all  those  plants  which  can- 
not be  readily  assigned  to  a  given  and  well 
recognized  genus,  and  from  which  they 
may  be  transferred  as  occasion  requires. 

The  present  revision  eliminates  many  of 
the  errors  of  the  earlier  descriptions,  and 
draws  attention  to  important  characters 
hitherto  overlooked. 

Quarry  and  Workshop  of  the  Stone  Age  in  New 
Brunswick:  By  G.  F.  Matthew,  A.M., 
LL.D. 

The  author  describes  a  locality  on  the  St. 
John  River  in  New  Brunswick,  which  ap- 
pears to  be  the  source  of  certain  carnelian 
weapons  and  implements  that  have  been 
found  at  various  points  on  the  Biver  St. 
John.  The  locality  is  at  Washadunoak 
Lake,  in  Queen's  County. 

Notes  on  the  Physical  Feature  and  Oeology  of 
the  Area  between  the  Lower  Ottawa  and  the 
St.  Lawrence  Rivers :  By  B.W.  Ells,  LL.  D. 
This  paper  discusses  some  of  the  points 
relating  to  denudation  which  have  been 
furnished  by  a  series  of  borings  recently 
made  in  the  area  south  of  the  Ottawa 
Biver.  From  these  the  presence  of  a  pre- 
glacial  channel  of  that  river  of  considerable 
depth  is  clearly  shown  following  in  part  the 
lines  of  the  Canada  Atlantic  and  the  Cana- 
dian Pacific  railways.  The  thickness  of  the 
several  formations  of  the  Palaeozoic  forma- 
tions in  this  part  of  the  basin  is  also  con- 
sidered, and  the  presence  of  several  impor- 
tant faults  and  anticlinals  which  traverse 
the  district  is  considered,  and  their  prob- 
able location  given.     These  features  are  of 


interest  at  the  present  time  in  view  of  the 
inquiries  recently  made  as  to  the  possible 
occurrence  of  natural  gas  and  oil  in  certain 
portions  of  this  basin. 

The  FcUasozoic  Formations  of  Eastern  Canada : 
By  Henby  M.  Ami,  M.A.,  D.Sc.,  F.G.8., 
of   the  Geological    Survey  of   Canada. 
Communicated  by  Dr.  Fletcher. 
Considerable  discussion  has  arisen  of  late 
regarding  the  place  which  many  of  the  geo- 
logical formations  of  Eastern  Canada  occupy 
in  the  column  of   the  PalsBOzoio  period. 
There  is  much  confusion  in  the  variety  and 
use  of  many  geological,  geographical  and 
other  terms  in  describing  or  defining  vari- 
ous formations  in  this  portion  of  Canada. 

An  attempt  is  made  to  present  a  simple 
and  at  the  same  time  comprehensive  classi- 
fication of  the  various  strata  which  com- 
pose the  earth's  crust  and  belong  to  the 
Palaeozoic  period.  Many  interesting  ques- 
tions in  the  nomenclature  of  Canadian  rock 
formations  are  discussed  and  such  names 
introduced  as  will  serve  to  designate  many 
hitherto  unrecognized  or  undifferentiated 
formations  in  Canada. 

Some  Recent  Work  in  Economic  Entomology. 

Presidential  Address  of  Section  :   By  the 

Bev.  Db.  Bethune. 

In  his  presidential  address  Dr.  Bethune 
presented  a  most  comprehensive  and  practi- 
cal treatise  giving  historical  references  and 
data  bearing  upon  researches  in  economic 
entomology  in  Canada.  From  the  days  of 
small  beginnings  to  the  present  specific  leg- 
islation, restricting  the  encroaches  and  rav- 
ages of  insect  pests,  as  well  as  encouraging 
the  application  of  every  scientific  fact  of 
value  to  man  in  the  department  of  agricul- 
tural pursuits,  the  author  points  out  what 
has  been,  and  what  is,  being  done. 

Sponges  from  the  Coasts  of  North-Eastern 
Canada  and  Greenland:  By  Lawbence 
M.  Lambe,  F.G.S.  Communicated  by 
Dr.  Whiteaves. 
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The  present  communication  forms  the 
fifth  of  a  series  of  papers,  four  of  which 
have  already  appeared  in  the  transactions 
of  this  Society,  three  of  these  are  upon  the 
recent  marine  sponges  of  the  Pacific  and 
one  on  those  of  the  Atlantic  or  eastern 
coast  of  Canada,  mainly  from  the  Gulf  of 
St.  Lawrence  and  the  coast  of  Nova  Scotia. 
The  paper  now  submitted  is  supplementary 
to  the  one  last  mentioned  and  treats  of  the 
more  northern  forms.  It  is  based  upon  a 
collection  received  from  Professor  D'Arcy 
Thompson  of  University  College,  Dundee, 
Scotland.  The  Monaxonida,  Tetractinel- 
lida,  and  Calcarea  are  represented  by 
twenty  species,  half  of  which  are  described 
as  new.  Six  octavo  plates  of  drawings  illus- 
trate the  descriptions  and  show  the  spicules 
and  their  position  in  the  skeleton  as  well 
as  the  general  form  of  the  sponges. 

The  Cerebral  Neurons  in  relation  to  Memory 
and  Electricity:  By  SiB  Jam^s  Grant, 
K.C.M.G.,  M.D. 

The  brain  neurons  and  cells,  like  the  cells 
in  other  tissues  of  the  body,  as  years  pass 
on,  give  evidence  of  lessening  power  and 
activity.  The  line  of  present  investigation 
demonstrates  that  the  electrical  current 
through  the  brain  rotates  its  molecules  to 
such  a  degree  as  to  produce  a  most  notice- 
able physiological  response,  in  the  direction 
of  improved  memory. 

Un  iboulement  d  St,  Thuribe-de'Vincennes, 
comti  de  Champlain :  Par  Mgb.  J.  C.  La- 

FLAMME. 

Modifications  remarqnables  causees  dans  le  regime 
de  la  riviere  Ste-Anne  par  Viboulement  de  St- 
Alban:  Par  Mgr.  J.  C.  Laflamme. 
These  two  papers  by  the  Rector  of  Laval 
University,   Quebec,  deal  with  important 
geological  phenomena  affecting  the  Pleisto- 
cene or  later  Quaternary  boulder  clays,  ma- 
rine clays,  sands  and  gravels  of  the  north 
shore  of   the  St.   Lawrence.      There  the 
streams  which  fiow  into  this  river  are  now 


cutting  into  these  newer  and  uncemented 
rock-materials  in  order  to  form  a  river  bed, 
and  what  appears  to  be  a  period  of  unstable 
equilibrium  has  set  in,  leading  to  many  dis- 
astrous landslides  and  landslips  in  which 
many  human  lives  have  been  lost,  not  to 
speak  of  destruction  of  other  life  and  proj)- 
erty. 

The  Honorary  Secretary's  Annual  Report 
dealt  with  the  progress  of  research  in  the 
various  sections  throughout  Canada.  The 
preservation  of  the  site  of  Louisbourg, 
Nova  Scotia,  the  proposed  National  Mu- 
seum, the  death  and  loss  to  science  and 
the  Society  of  its  first  president,  Sir  William 
Dawson,  the  proper  equipment  of  a  Hydro- 
graphic  Survey  for  Canada,  tidal  observa- 
tions and  other  historical  as  well  as  literary 
results  were  referred  to  in  an  able  and  em- 
inently practical  manner. 

The  following  is  a  list  of  the  officers  of  the 
society  elected  for  the  ensuing  year :  Pres- 
ident, Dr.  Louis  Honor6  Fr6chette,  C.M.G.; 
Vice-Presidenty  President  Loudon  of  Toronto 
University ;  Honorary  Secretary,  Sir  John  G. 
Bourinot ;  Honorary  Treasurer,  Dr.  James 
Fletcher. 

In  the  Geological  and  Biological  Section 
the  following  officers  were  elected  :  Chair^ 
man,  Dr.  A.  H.  Mackay,  Halifax,  Nova 
Scotia;  Vice- Chairman,  Professor  F.  D. 
Adams,  McGill  University,  Montreal ;  ^Sec- 
retory, Professor  G.  U.  Hay,  St.  John,  New 
Brunswick. 

In  the  Physical  and  Mathematical  Science 
Section,  the  following  were  chosen  :  Chair- 
m>an.  President  Loudon ;  Vice  -  Chairman,  Dr. 
R.  F.  Ruttan ;  Secretary,  E.  Deville,  Sur- 
veyor-general of  Canada,  Ottawa. 

H.  M.  Ami. 

SCIENTIFIC  BOOKS. 
Hie  Logical  Bases  of  Ediication.    By  J.  Welton, 

M.A.      London,    Macmillan  &  Co.      1899. 

Pages  xvi  +  288. 

This  book  is  one  of  a  series,  ^  Macmillan's 
Manuals  for  Teachers,'  edited  by  Oscar  Brown- 
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iog,  M.A.,  Principal  of  the  Cambridge  Uni- 
versity  Day  TrainlDg  College,  and  8.  S.  F. 
Fletcher,  B.A.,  Ph.D.,  Master  of  Method  in 
the  same  institution.  Although  the  book  is 
written  especially  for  teachers,  it  is  not  a  book 
on  education,  save  indirectly  and  incidentally. 
Only  one  chapter  deals  directly  with  Education, 
and  elsewhere  throughout  the  book,  even  the 
word  education  is  rarely  used. 

But  it  should  be  said  at  once  that  the  book  is 
none  the  worse  for  that.  There  are  many  books 
— ^books  on  psychology,  ethics,  hygiene,  for  ex- 
ample— which  do  not  deal  specifically  with 
education,  yet  no  teacher  can  afford  to  dispense 
with  a  serious  study  of  the  subjects  of  which 
they  treat.  Mr.  Welton's  '  Logical  Bases  of 
Education '  is  such  a  book.  At  the  same  time, 
the  title  is  somewhat  misleading.  The  reader 
who  expects  to  find  here  a  logical,  i.  0.,  a  well- 
reasoned  discussion  of  the  fundamental  princi- 
ples of  education— of  the  scope  and  mean- 
ing of  the  education  of  children  and  youth  for 
individual  development  and  for  social  service — 
will  be  disappointed.  So  also  will  the  reader 
who  expects  to  find  an  exposition  of  the  appli- 
cation of  logic  to  the  processes  of  education,  in 
detail — to  teaching  and  governing. 

It  is  only  fair  to  say  that  the  author  had  no  in- 
tention of  meeting  such  expectations.  His  pur- 
pose is  stated  in  the  first  paragraph  of  his 
preface  :  ^'  The  aim  of  this  book  is  to  set  forth 
the  rational  bases  of  all  true  educational  work. 
It  is  believed  that  such  bases  can  only  be  found 
in  those  modem  developments  of  logical  theory 
which  have  marked  the  latter  half  of  this 
century."  In  accordance  with  this  purpose, 
Mr.  Welton's  book  is  an  elementary  treatise 
on  epistemology  and  logic.  It  consists  of 
chapters  on  the  'General  Nature  of  Knowl- 
edge'; 'Postulates  of  Knowledge';  'Know- 
ledge and  Language ';  '  £[jiowledge  and  Logic ' ; 
*  Nature  of  Judgment ' ;  *  Types  of  Judgment ' ; 
'Formal  Relations  of  Propositions';  'The 
Method  of  Knowledge ';  '  Deductive  Inference, 
Syllogism,  Construction';  'Outline  of  Induc- 
tive Method ' ;  *  Observation ' ;  '  Testimony ' ; 
'  Hypotheses '; '  Direct  Development  of  Hypoth- 
eses';  'Indirect  Verification  of  Hypotheses'; 
'Definition,  Classification  and  Explanation'; 
'Logic  and  Education.'     And  these  chapters 


are  followed  by  fourteen  pages  of  '  Exercises  In 
Inference'.    There  is  also  a  serviceable  index. 

The  author's  discussion  of  the  topics  enumer- 
ated is  clear  and  interesting.  His  only  claim 
to  originality  consists  in  the  form  in  which  the 
materials  are  presented.  The  sources  on  which 
he  has  drawn  for  inspiration  and  guidance,  and 
even  for  much  of  his  subject-matter — for  quota- 
tions abound — ^are  referred  to  in  footnotes,  and 
these  footnotes  are  very  numerous.  At  the 
same  time  it  is  clear  that  he  has  an  independent 
command  of  his  subject ;  and  he  has  generally 
chosen  his  authorities  well. 

When  Mr.  Welton  comes  to  discuss  specific- 
ally, in  the  last  chapter,  the  bearing  of  logic  on 
education,  we  find  him,  very  properly,  caution- 
ing the  teacher  against  expecting  to  derive  de- 
tailed rules  of  procedure  from  logic  any  more 
than  Arom  psychology.  "Both  sciences  give 
general  guidance  only.  Psychology  investi- 
gates the  forms  of  actual  mental  activity  com- 
mon amongst  men  and  children,  and,  therefore, 
a  study  of  psychology  aids  the  educator  by 
suggesting  to  him  the  best  ways  of  awakening 
such  activity.  Logic,  on  the  other  hand,  is 
regulative,  and  helps  the  educator  to  determine 
the  general  lines  on  which  such  activity  should 
proceed  to  attain  the  goal  of  knowledge.  .  .  . 
But  the  subject  matter  of  the  thought  and  the 
consequent  character  of  the  knowledge  gained 
by  the  pupils  can  be  determined  neither  by 
psychology  nor  by  logic.  .  .  .  Logic  warns  us 
to  insist  on  sufficient  evidence  ;  but  logic  alone 
cannot  decide  when  the  evidence  is  sufficient." 

So  much,  in  brief,  for  logic.  "The  function 
of  education,"  Mr.  Welton  tells  us,  "is  to  lead 
the  child  to  find  his  true  place  and  his  true 
work  in  the  universe."  Without  stopping  to 
comment  on  the  adequacy  or  inadequacy  of  this 
definition  of  the  Aiuction  of  education,  or  on 
its  full  meaning,  as  stated,  particularly  on  the 
phrases  '  true  place '  and  '  true  work,'  we  may 
assume  that  the  definition  is  intended  to  cover 
an  education  broad  enough  and  deep  enough  to 
meet  the  needs  of  individuals,  both  as  individ- 
uals and  as  members  of  a  democratic  society. 

To  fulfill  this  Amotion  education  must  enable 
every  one  to  understand  '  the  universe,'  at  least 
to  some  extent;  and  further,  "the  universe 
which  a  child  must  learn  to  understand  is  a 
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social  and  a  moral  universe  as  well  as  a  phys- 
ical one ;  the  facts  of  experience  with  which  he 
starts  are  found  in  his  relations  to  his  fellows 
as  well  as  in  those  of  the  material  world.  In 
these  facts,  too,  he  must  find  laws,  and  through 
laws  he  must  pass  to  the  conception  of  that  moral 
system,  in  which  alone  he  can  find  the  true  free- 
dom of  rational  and  self- realizing  activity." 

Having  set  forth  his  view  of  the  function 
of  logic  and  of  education,  Mr.  Welton  is  pre- 
pared to  discuss  their  relation  to  each  other. 
The  points  which  logic  emphasizes  in  educa- 
tional theory,  he  says,  are  (1)  ^  that  all  true 
education  must  he  relative  to  the  society  in 
which  it  is  given';  and  (2)  Hhat  logic  equally 
with '  psychology,  teaches  the  educator  that 
the  attainment  of  knowledge  is  the  result  of 
mental  exertion.' 

That  these  are  fundamental  principles  of  a 
rational  educational  theory,  every  one  will  ad- 
mit. .  Both  deserve  strong  emphasis  ;  and  at  the 
present  stage  of  the  development  of  educational 
theory,  particularly  the  first.  I  say  particularly 
the  first,  hecause  the  second  has  heen  empha- 
sized from  time  immemorial,  while  the  first  has 
only  recently  come  to  receive  the  attention  it 
deserves  at  the  hands  of  writers  and  speakers 
on  education.  Education  is  primarily  a  social 
study,  like  economics,  or  government.  The 
development  of  the  individual  is  fruitless  unless 
it  proceeds  with  constant  reference  to  his  mem- 
bership in  the  contemporary  social  organism ; 
and  the  maintenance,  organization,  and  direc- 
tion of  education  constitute  one  of  the  most 
important  functions  of  society. 

Both  of  these  points  are  discussed  briefly  by 
Mr.  Welton.  One  finds  himself  regretting  that 
so  little  space  is  devoted  to  the  discussion  of 
these  important  topics  ;  and  the  value  of  the 
book  consists,  not  in  a  fresh  contribution  to 
educational  theory,  nor  in  a  discussion  of  the 
relation  of  logic  to  educational  theory ;  but  in 
the  general  intellectual  stimulus  such  a  book 
must  give  to  every  earnest  teacher. 

The  teacher  may  learn  from  this  book  what 
knowledge  is,  and  how  knowledge  is  tested  and 
assimilated.  But  he  will  not  find  in  it  an 
enumeration  of  the  kinds  of  knowledge  to  be 
sought,  nor  a  discussion  of  the  relative  efficacy 
of  difibrent  kinds  of  knowledge  in  promoting  in- 


dividual and  social  well  being.  He  will  get  from 
it  no  teaching  devices,  but  he  may  expect  to 
derive  from  it  valuable  assistance  toward  grad- 
ually developing  within  himself  the  right  pro- 
fessional attitude  throughout  the  whole  range  of 
his  activity.  Paul  H.  Hanus. 

Habvabd  University. 

The  Theory  and  Prcustice  of  Interpolation,  includ- 
ing Mechanical  Quadrature  and  other  Impor- 
tant Problems  concerned  with  the  Tabular 
Values  of  Functions,  with  the  requisite  tables. 
By  Herbert  S.  Bice,  M.S.,  Assistant  in  the 
Office  of  the  American  Ephermis,  and  Profes- 
sor of  Astronomy  in  the  Corcoran  Scientific 
School,  Washington,  D.  C.      Lynn,   Mass., 
The  Nichols  Press.     1899. 
Perhaps  the  first  impression  which  this  book 
produces  is  one  of  ^rprise  that  the  author  has 
found  enough  material  relating  to  interpolation 
to  fill  234  pages  of  small  quarto.     A  brief  in- 
spection, however,  shows  that  we  have  to  do 
with  a  work  dealing  with  most  if  not  all  of  the 
important  problems  which  arise  in  connection 
with  the  formation  and  use  of  the  numerical 
tables  which  play  so  conspicuous  a  part  in  ap- 
plied mathematics.     In  short,  we  find  here  a 
development  not  only  of  the  familiar  processes 
of  interpolation,  but  those  of  numerical  differ- 
entiation and  integration,  with  a  variety  of  ap- 
plications to  astronomical  and  other  problems. 
The  author's  preface  informs  us  that  he  has 
attempted  no  marked  originality,  either  in  sub- 
ject matter  or  method.     ''  Indeed,  sufficient  has 
hitherto  been  written  of  interpolation,  quadra- 
tures, etc.,  to  firmly  dissuade  one  from  such  an 
endeavor."    *   *   *    **But  while  viewing  the 
matter  in  this  practical  sense,  the  writer  re- 
gards his  work  as  no  mere  compilation." 

In  the  development  of  the  subject  the  deriva- 
tion and  discussion  of  the  important  formulse  of 
Newton,  Stirling  and  Bessel  naturally  consti- 
tute the  basis  of  the  structure.  As  this  work 
progresses  we  have  each  important  step  Ulus- 
trated  by  a  number  of  numerical  examples,  to- 
gether with  the  development  of  such  precepts 
as  are  important  in  the  practical  application. 
For  instance,  in  the  great  majority  of  cases  we 
have  to  do  with  numerical  quantities  which,  like 
the  familiar  logarithmic  and  trigonometrical* 
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tables,  can  only  be  regarded  as  approximations 
to  the  truth.  In  arranging  the  computation  of 
such  a  series  of  values  it  becomes  a  very  prac- 
tical matter  so  to  select  the  intervals  as  to 
avoid  unnecessary  labor  on  the  one  hand  and  the 
possible  introduction  of  inadmissible  errors  in 
the  interpolated  values  on  the  other.  We  have 
here  the  practical  rule  evolved  showing  that 
this  may  ordinarily  be  accomplished  by  choos- 
ing our  intervals  such  that  differences  beyond 
the  fifth  order  may  be  disregarded.  Of  course, 
in  the  very  uncommon  case  of  a  rational  integral 
ftinction  we  may  reach  absolute  accuracy  by 
carrying  our  computation  to  the  point  where 
the  differences  vanish. 

The  subject  of  mechanical  quadrature  is 
doubtless  more  familiar  to  the  mathematical  as- 
tronomer than  to  any  other  class  of  readers. 
Owing  to  the  convenience  .and  facility  with 
which  it  may  often  be  applied  to  the  evaluation 
of  definite  integrals  it  seems  to  deserve  a  more 
prominent  place  in  works  treating  of  applied 
mathematics  than  is  commonly  the  case.  Here 
we  find  the  processes  of  both  single  and  double 
integration  very  fully  developed,  based  in  turn 
on  Newton,  Stirling  and  Bessel's  formulse. 

Every  one  naturally  assigns  a  somewhat  ex- 
alted position  to  his  own  special  line  of  investi- 
gation. It  is,  therefore,  perhaps  not  surprising 
to  find,  on  page  79,  what  to  some  may  appear 
to  be  a  somewhat  '  dark  saying,'  viz :  '*  Inter- 
polation has  undoubtedly  done  more  for  mathe- 
matical science  than  any  other  discovery  except- 
ing that  of  logarithms."  Not  to  mention  the 
Arabic  system  of  notation,  why  may  we  not 
with  equal  propriety  make  a  like  assertion  in 
regard  to  multiplication  ? 

Among  the  problems  solved  the  following 
are  suggestive : 

To  solve  any  numerical  equation  whatever 
involving  but  one  unknown  quantity. 

Given  a  series  of  numerical  functions  em- 
bracing a  maximum  and  minimum  value.  To 
find  the  value  of  the  argument  which  corre- 
sponds to  the  maximum  and  minimum  function. 

An  appendix  deals  with  symbolical  methods. 
Fifteen  pages  are  given  to  tables,  principally 
the  coefficients  in  Newton,  Stirling  and  Bessel's 
formulffi,  while  two  pages  devoted  to  the  bib- 
liography of  the  subject  complete  the  work. 


Naturally  a  treatise  like  this  will  interest 
only  a  limited  class  of  readers,  such  as  workers 
and  students  in  astronomy  and  mathematical 
physics.  To  all  these  it  can  be  cordially  rec- 
ommended. 

c.  l.  doouttle. 

Flower  Obsebvatoby. 

books  received. 

Education  in  the  United  States.  A  Series  of  Monographs 
prepared  for  the  United  States  exhibit  at  the  Paris 
Exposition,  1900.  Edited  by  Nicholas  Murray 
Butler.  Albany,  N.  T.,  J.  B.  Lyon  Company. 
1900.    In  two  Yolnmes.     Pp.  xviii+977. 

Department  of  Qeology  and  Natural  Rewurces  of  Indi- 
ana, 1899.  W.  S.  Blatohley.  Indianapolis, 
Wm.  B.  Borford.     1900.     Pp.  1078. 

North  America,  Ralph  S.  Tarr  and  Frank  M. 
MoMuRRY.  New  York  and  London,  The  Mao- 
millanCk).    1900.    Pp.  xix+469.    TScts. 

Familiar  Fish,  their  Habiis  and  Capture.  Eugene 
McCarthy,  with  an  introduction  by  David  Starr 
Jordan.  New  York  City,  D.  Appleton  &,  Co. 
1900.     Pp.  zi+216.    11.60. 

A  Book  of  Whales.  F.  E.  Beedard.  New  York,  G. 
P.  Pntnam's  Sons ;  London,  John  Murray.  1900. 
Pp.  XV  -f  320. 

Phyiology  for  the  Laboratory.  BERTHA  Millard 
Brown.  Boston,  U.  S.  A.,  Ginn  &  Company. 
1900.    Pp.  ▼  +  167. 

A  Brief  History  of  Mathematics.  EARL  FiNK.  Trans- 
lated by  W.  W.  Beman  and  D.  E.  Smith.  Chi- 
cago, Open  Court  Publishing  Co.  1900.  Pp.  xii 
4-333.    $1.50. 

Exploitation  technique  desforits.  M.  H.  Vanutbergh. 
Paris,  Gauther-YillarB.     1900.     Pp.  176. 

La  garanee  et  Vindigo.  Georoe  F.  Jaubbrt.  Paris, 
Gauthier-Yillan.    1900.    Pp.  166. 

LehrbuehderPhotochromie.  WiLHELM  Zenker.  New 
edition  edited  by  B.  Schwalbe.  Brannschweig, 
F.  Vieweg  and  Sohn.     1900.    Pp.  xiii  -f  157. 

Das  soziale  und  sittliche  Ldfen  erkldrt  durch  die  sedisehe 
Entwicklung,  J.  MARK  BALDWIN.  Translated 
from  the  second  English  edition  by  Dr.  R.  Ruede- 
MANN,  with  prefoce  by  Dr.  Paul  Barth.  Leip- 
zig, J.  A.  Barth,  1900.    Pp.  xy  +  466. 


SCIENTIFIC  JOURNALS  AND  ARTICLES. 

The  Journal  of  the  Boston  Society  of  Medical 
Sciences  for  May  is  more  exclusively  technical 
than  usual.      Harold    G.   Ernst  and  W.   H. 
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Bobey,  Jr.,  present  some  'Studies  in  the  Me- 
chanism of  Agglutination,'  W.  B.  Brencker- 
hoff  describes  'The  Pathology  of  Azoturia,' 
and  A.  W.  Balch  notes  '  A  Possible  Cause  of 
Azoturia,'  Allen  Oleghorn  discusses  'The 
Physiological  Effects  and  the  Nature  of  Ex- 
tracts of  Sympathetic  Ganglia,'  B.  W.  Lowett 
has  a  note  on  '  Movements  of  the  Normal  Spine 
in  their  Belation  to  Scoliosis,'  and  Harold  C. 
Ernst  treats  of  '  Actinomycosis  of  the  Udder  of 
the  Cow.' 

DISCUSSION  AND  COBBESPONDENCE, 
THE  MISUSE  OF  TECHKICAL  TEBM8. 

When  a  layman  discourses  upon  a  profes- 
sional subject,  as  when  a  cobbler  expounds  elec- 
tricity, he  may  be  excused  for  lack  of  familiarity 
with  technicalities,  and  for  a  consequent  misuse 
of  technical  terms,  though  one  may  question 
the  propriety  of  his  posing  as  an  authority  on 
the  subject.  The  case  is  different  with  a  pro- 
fessional man  who  has  acquired  the  right  to 
speak  by  reason  of  high  position  or  meritorious 
work,  or  both.  A  misuse  of  terms  in  speaking 
to  others  of  his  own  profession  would  probably 
not  affect  them  seriously,  as  they  would  per- 
ceive the  error  and  discern  the  truth  that  is 
behind  it,  or  the  mistake,  if  there  be  any,  in  the 
conclusions.  But  when  he  addresses  an  audi- 
ence of  laymen,  it  is  incumbent  upon  him  to  be 
careAil  of  his  language,  especially  in  scientific 
matters,  since  these  are  loaded  down  with  tech- 
nical terms  of  great  exactness  in  meaning,  the 
wrong  use  of  which  may  result  to  the  uninitiated 
in  error  as  well  as  confusion.  To  be  sure,  the 
use  of  abtruse  or  uncommon  terms  where  com- 
mon words  would  convey  the  true  meaning  is 
tiresome  pedantry  in  professor  and  layman 
alike,  but  whether  the  words  are  common  or 
uncommon,  let  them  be  used  correctly. 

In  these  days  of  specialties  and  specialists  a 
highly  trained  authority  in  one  profession  is  a 
layman  among  the  members  of  another,  and  to 
some  degree  is  at  their  mercy  as  to  technical 
terms ;  still  more  so  are  those  who,  without 
special  training,  but  with  intelligence  enough 
to  appreciate  the  ability  of  scholars,  and  with  a 
corresponding  interest  in  such  features  of  the 
various  professions  as  touch  upon  their  life  and 
experience,  must  depend  upon  what  they  can 


get  from  the  utterances  of  professional  men  in 
quasi-scientific  or  semi-professional  form,  to 
satisfy  their  thirst  for  knowledge.  They  con- 
stitute the  greater  portion  of  the  readers  of 
scientific  journals  which  are  not  strictly  techni- 
cal, and  they  want  expressions  in  regard  to  sci- 
ence that  are  more  authoritative  than  those 
appearing  in  the  daily  newspaper,  where,  for 
example,  we  read  from  time  to  time  that  a  man 
has  taken  an  electric  current  of  an  incredible 
number  of  volts.  The  difibsing  and  popular- 
izing of  science  has  introduced  its  nomenclature 
to  a  wide  circle  of  such  interested  but  imper- 
fectly trained  readers,  and  has  made  accuracy 
in  the  use  of  terms  more  important  now  than  ever 
before.  There  is  no  need  to  go  to  excess  in 
technicalities.  Now  and  then  we  encounter 
papers  or  even  extended  treatises  in  which  the 
author  delights  in  coining  words,  after  the  man- 
ner of  a  Heine  or  a  Bichter,  apparently  expecting 
thereby  to  enrich  our  vocabulary,  but  while 
occasionally  a  term  thus  introduced  stays,  most 
commonly  it  falls  out  of  use  very  speedily. 
That  is  something  that  takes  care  of  itself. 
Our  only  contention  is  that  a  technical  term 
should  be  used  correctly,  if  at  all,  and  that  this 
is  the  more  imperative  if  the  term  is  not  a  rare 
one. 

It  is  true  that  in  some  branches  of  science, 
possibly  in  all  branches,  there  are  theories  or 
hypotheses,  not  yet  well  enough  established, 
phenomena  not  well  enough  understood  to  make 
it  possible  to  give  to  the  terms  the  exact  signifi- 
cance they  may  come  to  possess  later.  This  was 
illustrated  in  the  discussions  that  abounded  four 
yea^is  ago,  regarding  the  X-rays,  and  the  proper 
words  to  designate  the  radiant  agent  and  the  pic- 
tures produced  by  it.  In  response  to  a  request 
for  a  suitable  name  for  the  latter,  no  fewer  than 
twenty  were  suggested  to  The  Electrical  Worlds 
with  special  reasons  for  each  one.  Of  these 
twenty  none  has  been  generally  adopted,  and  to- 
day the  pictures  may  be  called  by  any  one  of 
several  names  without  violating  propriety  or 
precision.  It  is  quite  different,  however,  in  re- 
gard to  certain  names  in  subjects  that  have 
passed  a  transition  stage,  and  probably  in  none 
has  the  nomenclature  been  more  Ailly  developed 
or  better  established  than  in  mechanics.  In 
this  science  new  words  are  proposed  from  time 
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to  time,  but  not  to  change  or  to  eubstitute  those 
already  in  use.   There  was  a  time  when  the  word 

*  energy  *  (not  the  idea)  was  new  ;  when  force 
was  confounded  with  work  ;  when  power  was 
not  generally  so  completely  distinguished  from 
"both  force  and  work  as  it  now  is.  There  was 
then  justification  for  Grove  to  write  of  *  The 
Correlation  and  Conservation  of  Forces,'  and 
for  Helmholtz  to  discuss  the  '  Conservation  of 
Force'  (Erhaltung  der  Kraft),  But  from  the 
s6mewhat  turbid  and'  confused  use  of  terms 
fifty  years  ago,  there  crystallized  out  a  clear 
and  well-defined  meaning  to  go  with  each  one 
of  several  names,  and  these  have  become  so 
well  established  that  there  is  little  excuse  for 
misuse  of  them.  Of  these  force,  work,  energy, 
and  power  are  or  should  be  amon^  the  most 
familiar,  and  a  scientific  writer  who  confounds 
one  of  them  with  another  is  as  gravely  at  fault 
as  a  literary  critic  who  confounds  will  and  shall, 
or  lie  and  lay. 

It  was  a  little  surprising,  therefore,  not  very 
long  ago  to  read  in  a  leading  educational  jour* 
nal,  an  article  by  the  physical  director  of  a 
leading  university,  discussing  such  exercises  as 
jumping,  running,  and  the  like,  seriously  com- 
paring the  force  necessary  to  raise  the  performer 
six  feet  with  that  required  to  lift  him  one  foot, 
and  implying  that  the  force  increased  with  the 
height.  Just  when  the  laws  of  gravitation  were 
so  changed  as  to  make  a  man  heavier  at  two 
feet  above  the  earth  than  at  a  height  of  one  foot 
it  would  be  interesting  to  learn.  That  the  im- 
pulse needed  to  give  him  the  requisite  velocity 
to  rise  a  definite  height,  might  be  acquired  by 
means  of  any  force  in  excess  of  his  weight  ac- 
cording to  the  time  during  which  it  is  exerted 
was  overlooked  or  at  least  not  taken  into  ac- 
count. In  other  portions  of  the  article,  also 
appeared  misconceptions  of  the  relations  of 
force  exerted,  time  of  its  action,  work  expended, 
and  energy  acquired,  as  witnessed  by  such  ex- 
pressions as   'number  of  foot  pounds  lifted,' 

*  every  pound  of  energy,'  etc.  It  would  be  un- 
gracious to  doubt  that  the  author  knew  what 
he  meant,  but  he  used  technical  terms  in  mis- 
taken senses. 

Still  more  awry  are  the  statements  of  a  writer 
in  a  recent  number  of  one  of  the  best  and  most 
popular  engineering  magazines,  in  expatiating 


upon  the  power  in  a  pound  of  coal.  On  their 
face  these  statements  are  striking,  so  much  so 
as  to  be  reprinted  by  newspapers  culling  the  best 
extracts  from  the  current  literary  and  scientific 
magazines.  Examined  critically  they  are  as- 
tonishing. The  writer  is  at  some  pains  in  the 
beginning  to  explain  the  meaning  of  work  and 
to  point  out  that  '  in  all  mechanical  work  we 
must  consider  the  element  of  time,'  and  then 
follows  with  statements  that  ignore  it,  by  con- 
trasting the  energy  of  the  pound  of  coal  with  a 
man -power,  or  a  horse- power.  He  recurs  fre- 
quently to  the  idea  Uhat  this  pound  of  coal 
contains  within  it  the  power  of  236  horses.'  lis 
power  might  as  well  have  been  declared  that  of 
472  horses,  or  of  only  118  horses,  or  of  any 
other  number.  'It  is  interesting,'  he  con- 
tinues, '  to  follow  this  out  in  order  to  find  how 
much  of  the  power  which  nature  has  given  us 
in  this  pound  of  coal  we  are  able  to  get  out  of 
it.'  Nature  has  given  us  not  236  horse* power 
in  the  pound  of  coal,  but  an  indefinite  power, 
and  if  we  can  get  any  work  out  of  it  the  power 
is  only  limited  by  the  rate  at  which  the  work 
can  be  obtained ;  for  example,  the  number  of 
foot-pounds  per  minute. 

Apparently  the  reason  in  some  of  these  in- 
stances for  using  the  word  power  instead  of  en- 
ergy is  the  idea  that  possibly  the  latter  term 
may  be  less  familiar  to  the  reader  than  the 
former ;  but  if  both  are  to  be  used  in  a  strictly 
technical  sense,  one  is  probably  as  generally 
understood  as  the  other,  and  certainly  if  the 
author  had  taken  as  much  pains  to  define  en- 
ergy in  the  beginning  as  he  did  to  define  power, 
he  would  have  cleared  the  way  for  the  use  of 
the  term  in  its  proper  sense  instead  of  continu- 
ally using  the  other  word  in  a  sense  at  variance 
with  his  own  explanation.  It  is  true  that  we 
do  sometimes  come  upon  the  word  power  for 
force,  as  where  the  pbwer  and  power  arm,  are 
compared  with  the  resistance  or  the  weight  and 
its  arm.  The  term  activity  has  been  introduced 
to  get  rid  of  the  tendency  to  misuse  the  word 
power,  but  even  if  we  admit  the  un technical 
meaning  of  the  word  as  it  appears  in  the  title 
of  the  article  referred  to,  the  moment  it  appears 
in  the  compound  '  horse-power '  it  is  inevitably 
technical  in  form  and  in  meaning.  As  such  it 
is  not  force,  nor  work,  but  rate  of  working. 


1030 


SCIENCE. 


[N.  S.  Vol.  XL  No.  287. 


One  is  net  surprised  at  such  confusion  of  mean- 
ings in  the  productions  of  men  who  appear  from 
time  to  time  with  crude  and  hazy  schemes  for 
eorrecting  or  overthrowing  all  existing  systems 
of  science  or  philosophy,  and  who  make  profes- 
sors weary  hy  their  importunities,  hut  one  does 
not  look  for  it  in  an  honored  seat  of  learning. 
Ta  find  it  there  makes*  one  wonder  whether 
Helifiiholtz  is  unknown,  or  Maxwell  has  lived 
in  vain. 

Although  mechanics  as  the  oldest  of  sciences 
has  heen  chosen  for  these  illustrations  it  is 
likely  that  every  other  branch  of  science  can 
show  similar  perversions.  We  have  even 
known  the  '  parallels  of  longitude '  to  be  re- 
ferred to  in  all  seriousness,  but  as  that  was  not 
uttered  by  a  scientific  man  it  is  rather  to  be 

smiled  at  than  criticized. 

D.  W.  Hebing. 

•   CORRECTION. 

In  No.  277  of  Science,  I  stated  that  the 
MgCl,  solution  used  in  my  experiments  on  arti- 
ficial parthenogenesis  was  a  20/8n  solution.  I 
have  since  found  that  the  assistant  who  made 
the  Mg-solution  used  and  who  has  left  the 
laboratory  must  have  made  a  mistake  as  the 
solution  contained  only  about  120  g.  of  MgCl, 
in  a  liter.  This  does  not  affect  my  results,  but 
might  be  an  obstacle  to  the  successful  repetition 
of  my  experiments  by  others. 

jAC<iUE8  LOEB. 

Chicago.  June  8.  1900. 


NOTES  ON  ELECTRICAL  ENQINEEBINQ. 
SUBMARINE  TELEPHONY. 

If  waves  were  sent  along  a  string  stretched 
under  water  the  effect  of  the  water  would  be  to 
damp  the  motion  of  the  string  causing  the  waves 
to  become  more  and  more  attenuated  as  they 
travel  along  the  string,  and  to  distort  the  waves 
so  that  a  wave  initially  complicated  in  shape 
would  be  smoothed  and  spread  out  more  and 
more  as  it  travels  along  the  string. 

Assuming  the  damping  or  frictional  force  of 
the  water  on  the  string  at  a  point  to  be  strictly 
proportional  to  the  sidewise  velocity  of  the 
string  at  that  point,  it  can  be  shown  that  there 
is  a  certain  relation  between  the  tension  of  the 
string  and  its  weight  per  unit  length  for  which 


the  attenuation  of  a  wave  is  a  minimum  and 
for  which  a  wave  is  not  distorted  as  it  travels 
along  the  string. 

A  submarine  cable  for  telegraphy  behaves  in 
a  manner  entirely  analogous  to  a  string  stretched 
through  a  viscous  fluid  as  described  above. 
Electrical  impulses  acting  at  one  end  of  the 
cable  produce  electrical  waves  which  travel 
along  the  conductor  of  the  cable.  The  elec- 
trical resistance  of  the  conductor  is  analogous 
to  the  Motional  resistance  of  the  water  on  the 
string,  the  self-inductance  of  the  conductor  is 
analogous  to  the  weight  of  the  string  and  the 
inductive  capacity  of  the  gutta-percha  insula- 
tion is  analogous  to  the  tension  on  the  string. 

There  is  a  certain  relation  between  resistance 
of  conductor,  self- inductance  of  conductor,  and 
inductive  capacity  of  the  gutta-percha  covering 
for  which  electrical  waves  suffer  minimum  at- 
tenuation and  no  distortion  as  they  travel 
along  the  cable.  Oliver  Heaviside  first  called 
attention  to  this  condition  for  the  distortionless 
circuity  as  it  is  called  and  Dr.  M.  I.  Pupin,  in  a 
paper  read  before  the  American  Physical  So- 
ciety in  December,  showed  that  the  distortion- 
less condition  can  be  realized  practically  by 
distributed  inductance  that  is  by  connecting 
small  coils  of  wire  at  intervals  along  a  cable  or 
land  line. 

The  practical  importance  of  the  distortion- 
less circuit  is  great  inasmuch  as  such  a  circuit 
would  greatly  extend  the  possible  speed  of 
ocean  telegraphy  and  perhaps  even  make  ocean 
telephony  possible. 

The  limit  of  speed  of  ocean  telegraphy  is  set 
mainly  by  the  distortion  of  the  electrical  im- 
pulses which  pass  along  the  cable.  This  distor- 
tion causes  the  impulses  at  the  receiving  end 
to  overlap  each  other  greatly. 

The  limitation  of  long  distance  telephony  is 
set  in  part  by  the  attenuation  of  the  electrical 
waves  and  in  part  by  the  distortion  of  the 
waves.  The  first  makes  it  difficult  to  produce 
an  audible  effect  at  the  distant  receiver  and 
the  second  so  changes  the-  character  of  the 
waves  that  the  sound  in  the  distant  receiver 
becomes  more  or  less  indistinct  or  inarticulate, 
consonant  sounds  are  especially  liable  to  be- 
come confused  in  this  way. 

W.  S.  F. 
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NOTES  ON  ENGINEERING. 
*  CHILLED '  CAST  IRON  F0BT8. 

Documents  laid  before  the  Board  of  Fortifi- 
cation and  Ordnance  of  th^  United  States  Army, 
recently,  contain  some  interesting  information 
regarding  the  applicability  of  one  of  those 
materials  which  this  country  has  always  pro- 
duced in  highest  perfection,  in  the  construction 
of  coast-defences.  This  country,  alone,  em- 
ploys chilled  cast  iron  to  the  exclusion,  practi- 
cally, of  all  other  materials  in  car-wheel  con- 
struction and  certain  brands  of  domestic  irons 
possess  a  very  extraordinary  combination  of 
strength,  toughness,  and  capacity  for  taking  on, 
by  '  chilling,'  a  hardness  exceeding  that  of  tool- 
steel.  Our  ordnance  cast  irons,  in  earlier  days, 
were  of  rare  quality  and  our  irons  and  ste^ 
generally  are  unexcelled. 

For  some  years  past,  the  Grusonwerk  of 
Magdeburg-Buckau  has  been  employing  chilled 
cast  iron  in  the  construction  of  shields  and  tur- 
rets in  the  coast-defence  systems  of  European 
countries,  practically  after  the  plan  of  the 
American  inventor,  Timby,  of  a  half-century 
ago  and  of  his  licensee,  John  Ericsson,  who  used 
the  device  on  the  'monitors.'  The 'Endicott 
Board,'  represented  by  Captain  Bixby,  U.  S.  A., 
investigated  this  matter,  in  1865,  with  the  result 
that  the  system  was  recommended  and  the  erec- 
tion of  22  such  turrets  was  advised  for  defense 
of  our  principal  harbors. 

It  was  found  that  some  forty  turrets  had  been 
built  for  European  governments  and  that  prob- 
ably many  others,  the  location  of  which  had 
been  careAiUy  concealed,  were  in  existence.  In 
the  famous  trial  at  Spezzia,  an  Italian  turret 
was  attacked  by  the  shot  of  an  Armstrong  100- 
ton,  16. 93' inch,  gun  at  150  yards,  the  projectile 
weighing  one  ton,  and  withstood  three  such 
shots,  each  impact  measuring  47,566  foot- tons. 
They  have  since  been  erected  and  accepted  by 
a  number  of  the  European  governments  for  de- 
fence of  particularly  important  points.  Ger- 
many has  ten  or  a  dozen. 

In  this  country,  notwithstanding  our  special 
advantage  in  quality  of  iron  suited  to  this  pur- 
pose, the  general  indifference  of  Congress  and 
the  people  respecting  coast* defence  up  to  the 
outbreak  of  our  recent  war  prevented  any  action 
being  taken  toward  introduction  of  this  later 


Timby  turret,  the  Gruson  chilled  iron  construc- 
tion. In  1898,  however,  in  the  midst  of  the 
excitement  and  anxiety  awakened  by  the 
rumors  of  a  possible  descent  of  the  enemy  upon 
our  coasts,  Mr.  P.  H.  Griffin,  of  Buffalo,  a  well- 
known  and  expert  manufacturer  of  chilled  iron 
wheels,  and  other  constructions,  privately  ne- 
gotiated with  the  Krupps,  who  had  by  this  time 
assumed  control  of  the  Gruson  invention,  and 
secured  the  right  to  build  in  this  country  and 
was  given  possession  of  the  various  special  secret 
and  expert  methods  which  had  made  the  Gru- 
sonwerk successful.  A  company  was  formed 
in  the  United  States,  and  it  is,  as  we  are  in- 
formed, now  established  in  new  works  at  Ches- 
ter, Pennsylvania.  This  remarkable  and  im- 
portant manufifccture  is  thus  finally  brought  into 
a  country  in  which  it  is  known  that  the  finest 
material  in  the  world  is  available  for  its  pur- 
poses. * 

The  satisfactory  chilling  of  cast  iron  to  a 
depth  of  a  fraction  of  an  inch  and  on  the  surfaces 
of  small  masses,  like  car-wheels,  has  not  been 
always  found  an  easy  matter ;  the  production  of 
the  chill  required  for  ordnance  purposes  on  the 
sur&ces  of  masses  weighing  from  four  to  six 
millions  of  pounds  involves,  undoubtedly,  some 
peculiar  and  difficult  manipulations.  Should  it 
prove  as  successful,  however,  as  with  our  car- 
wheels,  another  important  addition  will  be 
made  to  the  list  of  benefits  conferred,  by  the 
metallurgical  chemist  and  the  foundryman 
together,  upon  our  industrial  system.  This 
constitutes  one  of  the  most  remarkable  scientific 
achievements  of  the  time. 

THE   'AIB-SPLITTINO  TRAIN.' 

The  daily  press  of  recent  dates  has  been  sup- 
plied from  Baltimore  with  interesting  and  im- 
pressive accounts  of  the  repetition  of  the  Bes- 
semer experiment  with  what  is  now  denominated 
the  '  air-splitting  train,'  a  train  which  is  given* 
as  far  as  practicable,  the  form  of  a  cigar  in  its 
outer  shape  and  which  thus  evades  to  some  ex- 
tent the  head-resistance  of  the  air  and  the 
friction  of  irregular  surfaces  on  the  side  of  the 
train  and  at  its  junctions  between  adjacent  cars. 

*See  paper  by  Mr.  T.  Gailford  Smith,  'Groson 
Rotating  Turret.'  Traiu.  Am,  Inst,  Min,  Eng,^  Feb. 
1900. 


1032 


SCIENGE. 


[N.  S.   Vol.  XL  No.  287. 


This  plan  was  adopted  by  Sir  Henry  Bessemer, 
a  half  century  ago,  and  with,  as  he  thought, 
excellent  results ;  but  no  one  knows  precisely 
to  what  extent  the  reduction  of  resistance  oc- 
curs. The  Bessemer  train  seems  to  have  been 
a  more  perfect  illustration  of  the  principle  of 
construction  proposed  than  is  the  modern  ex- 
ample. 

A  speed  of  78  miles  an  hour  is  reported  from 
Baltimore ;  but  this  is,  of  course,  little  to  the 
purpose.  The  same  weight  of  train  could  prob- 
ably have  been  forced  up  to  the  same  speed  by 
a  plucky  engineer  if  constructed  in  the  usual 
way.  In  fact,  speeds  of  equal  and  greater 
magnitude  are,  and  have  for  years  been,  made 
on  the  East  and  West  Coast  Railways  of  Great 
Britain  and  the  record  is  held  in  our  own  coun- 
try at  above  100  miles  an  hour  with  the  com- 
mon form  of  train.  What  is  wanted  is  an  ac- 
curate comparison,  by  experts,  of  resistances  at 
equal  speeds  of  the  ordinary  train  and  of  the 
same  size  and  weight  of  train  encased  with  the 
cigar-shaped  shell  devised  by  Bessemer.  Obvi- 
oCisly,  the  more  perfectly  the  cylindrical  spindle 
is  approached  in  the  exterior  conformation  of 
the  train,  the  less  will  be  the  air-resistance. 
This,  at  high  speeds  now  coming  to  be  not  un- 
usual, will  no  doubt  prove  of  real  value  if  the 
improvement  of  Bessemer  can  be  effected  with- 
out too  much  loss  of  comfort,  convenience  and 
safety.  Bessemer  fitted  his  engine  with  a  co- 
noidal  '  bow,'  as  the  seaman  would  call  it,  and 
also  coned  the  rear  of  the  train,  as  well  as  provid- 
ing against  breaks  between  adjacent  cars.  The 
train  was  fairly  cylindrical.  He  ran  it  at  enor- 
mous speeds,  for  the  time,  until  it  was  finally 

*  ditched.* 

R.  H.  Thurston. 


CURRENT  NOTES  ON  PHYSIOGRAPHY, 
TOPOGRAPHIC  TERMS. 

H.  M.  Wilson,  of  the  U.  S.  Geological  Sur- 
vey, has  compiled  a  very  useful  *  Dictionary  of 
Topographic  Forms'  {Bull,  Amer.  Qeogr,  Soc, 
xxxii,  1900,  32-41),  containing  definitions  of 
some  260  words,  and  '  intended  to  include  all 
those  terms  employed  popularly  or  technically 
in  the  United  States  to  designate  the  component 
parts  of  the  surface  of  the  earth.'     Besides  a 


majority  of  English  words,  there  are  many  taken 
from  Spanish  and  French,  and  a  few  from  other 
languages,  making  an  interesting  and  charac- 
teristic polyglot  vocabulary  that  has  naturally 
grown  up  in  different  parts  of  the-country.  The 
definitions  are  terse  and  appropriate  in  nearly 
all  cases.  Escarpment  is  very  properly  lim- 
ited to  '  an  extended  line  of  cliffs  or  bluffs,'  in- 
stead of  being  allowed  to  include  the  body  of 
an  un symmetrical  ridge,  as  is  the  practice  of 
some  English  writers.  Interfluve  is  of  relatively 
new  coinage,  equivalent  to  doab  of  northern 
India,  meaning  Hhe  upland  separating  two 
streams  having  approximately  parallel  course.' 
The  printer  seems  to  have  suppressed  a  few 
words,  such  as  ^  the  low  alluvial  land  about,' 
at  the  beginning  of  the  definition  of  delta  which 
reads  '  the  mouth  of  a  river  which  is  divided 
down  stream  into  several  distributaries.'  Bot- 
tom, as  well  as  bottom  land,  should  be  defined 
according  to  its  use  in  the  Southern  States,  as 
a  narrow  flood  plain.  Cascade  is  not  '  a  short, 
rocky  declivity  in  a  stream  bed,'  but  the  dashing 
water  on  such  a  declivity.  Upland  might  ad- 
visedly be  used  for  surfaces  intermediate  in 
altitude  between  lowland  and  highland,  instead 
of  serving  as  a  synonym  for  highland.  Land- 
slide deserves  definition  in  the  active  sense  of  a 
sliding  mass,  as  well  as  in  the  passive  sense  of 
a  mass  that  has  slid.  Several  words  have  a 
more  general  use  than  is  indicated ;  for  exam- 
ple, dome  and  meadow  are  well  known  in  the 
east  as  well  as  in  the  west.  Malpais  is  perhaps 
by  accident  referred  to  French  instead  of  to 
Spanish  origin. 

It  is  to  be  hoped  that  geographers  in  different 
parts  of  the  country  may  contribute  supplements 
to  this  fundamental  list,  and  that  it  may  be  re- 
published in  more  extended  form  in  a  year  or 
two.  Adjectives  and  perhaps  verbs  also  might 
then  be  added  to  the  nouns  that  now  appear 
alone.  The  following  terms  are  offered  for  con- 
sideration, some  being  taken  from  Whitney's 
*  Names  and  Places '  (1888) : — Slough,  towhead, 
ford,  reach  (used  in  Wilson's  definitions,  but 
not  defined),  meander,  bend  (perhaps  kink  also, 
from  Alaska),  narrows,  shut-in  (Mo.),  dismal 
(N.  C),  barrens  (Tenn.),  glen  (N.  Y.),  intervale 
(N.  H.),  falls  (in  the  Maryland  sense  of  a  cas- 
cading stream),  river  (in  the  Florida  sense  of  a 
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'  loDg-shore  lagoon),  banks  (in  the  N.  C.  sense 
of  a  sand  reef,  and  also  in  the  fisherman's  sense 
of  fishing  grounds  on  a  shallow  sea  floor)  whale- 
back  and  horseback  (Me.).  The  list  might  be 
extended  still  further. 

MORAINES  OF  SOUTH  DAKOTA. 

The  account  of  the  '  Moraines  of  southeastern 
South  Dakota  and  their  attendant  deposits '  by 
Todd  (U.  S.  Geol.  Surv.,  Bull.  158,  1899)  is 
another  example  of  those  remarkable  correla- 
tions between  glacial  action  and  existing  topog- 
raphy by  which  so  much  light  has  been  thrown 
on  modern  physiographic  study  in  recent  years. 
The    outer    (Altamont)    moraine    marks   the 
border  of  an  irregularly  lobate  glacier  lying  be- 
tween Missouri  and  Big  Sioux  rivers,  whose 
advance  was  retarded  where  preglacial  hills 
(outliers  of  Cretaceous  and    Tertiary  strata) 
stood  in  its  way  ;  here  the  moraine  rises  in  an 
interlobate  upland  which  terminates    inward 
(towards  the  glaciated  area)  in  a  strong  cusp, 
as  in  Turtle  and  Turkey  hills  ;  the  rim  of  the 
upland  is  incised  by  broad  channels  of  glacial 
waters  which  flowed  from  the  ice,  and  the  axis 
of  the  upland  is  trenched  by  the  trunk  stream 
that  resulted  from  the  confluence  of  these  ice- 
water    branches.     The    broad    lobate    glacier 
seems  to  have  invaded  the  preglacial  course  of 
the  Missouri,  which  therefore  rose  as  a  lake 
(Old  Red  lake)  just  above  the  entrance  of  White 
river  from  the  western  plains ;  the  lake  level 
being  recorded  by  a  large  delta  built  by  this 
river.     The  outlet  of  the  lake  was  along  the 
southwestern  margin  of  the  ice  where  a  new 
channel  has  been  cut  from  the  mouth  of  White 
river  to  that  of  Niobrara  river.     At  a  later 
stage,  a  second  moraine  (Gary)   was  formed 
around  a  reduced  ice  lobe,  whose  area  is  roughly 
marked  by  the  space  between  the  James  and 
Vermillion  rivers.     The  floor  of  the  ice  lobes  is 
now  a  smoothly  undulating  plain  of  till  or  silt, 
free  from  buttes  and  incised  by  narrow  stream 
channels. 

BULLETIN  OF  THE  AMERICAN  BUREAU  OF 

GEOGRAPHY. 

E.  M.  Lehnerts,  of  the  State  Normal  School, 
Winona,  Minn.,  with  nine  associate  editors, 
has  lately  issued  the  first  number  of  a  quarterly 
bulletin  with  the  above  title,  as  an  aid  to  the 


teaching  of  school  geography.  A  report  of  a 
committee  on  lantern  slides,  illustrated  with 
small  prints  of  thirty  views,  13  the  most  original 
feature  of  the  issue,  which  is  otherwise  largely 
occupied  with  general  articles  on  time-honored 
subjects.  Four  writers  treat  of  the  'Educa- 
tional value  of  geography,'  'What  to  teach  in 
geography,'  'Geography  as«a  basis  for  correla- 
tion '  and  '  Concrete  geography.'  Physiography 
has  four  articles  by  Collie,  Tarr,  Kiimmel  and 
Moore,  containing  some  specific  suggestions  re- 
garding equipment  and  some  illustrative  ex- 
amples, along  with  generalities.  An  article 
on  a  special  topic,  the  '  Points  of  the  Compass,' 
is  at  fault  in  neglecting  the  sun's  noon  culmi- 
nation as  the  simplest  means  of  determining 
the  local  meridian  and  the  cardinal  points,  and 
in  asserting  that  "  the  north  star  is  thus  the 
only  satisfactory,  because  the  only  fundamen- 
tal starting  point  for  determining  direction." 
A  committee  on  exchange  of  products,  with 
Philip  Emerson  of  Lynn,  Mass.,  as  chairman, 
promises  to    be  a    practical   aid    to   isolated 

teachers. 

W.  M.  Davis. 


THE  STUDY  OF  ELECTRICAL  PRESSURE. 

Professor  John  Trowbridge,  of  Harvard 
University,  contributes  the  following  account  of 
his  work  on  electricity  to  the  Harvard  Graduate 
Magazine  : 

The  remarkable  development  of  the  practical 
employment  of  electrical  phenomena  has  put 
physical  laboratories  at  a  certain  disadvantage  ; 
for  the  electrical  engineer  and  the  assistants  in 
the  great  electrical  companies  have  it  in  their 
power  to  experiment  with  electrical  currents  of 
far  greater  strength  than  it  is  possible  to  ob- 
tain in  a  university  laboratory.  While  the  col- 
lege professor  might  perhaps  employ  a  hundred 
horse-power  and  its  equivalent  in  electrical 
energy,  the  electrical  engineer  has  at  his  com- 
mand many  thousand  horse-power.  He  can 
study  the  effect  of  tremendous  currents  in 
breaking  up  chemical  compounds  and  in  form- 
ing new  compounds.  He  can  investigate  the 
phenomena  of  electro  magnetism  on  a  great 
scale.  There  is,  however,  one  field  in  which 
the  college  professor  can  enter  the  electrical 
field  on  more  than  equal    terms  as  regards 
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practical  resources  with  the  electrical  engineer. 
This  field  is  that  of  great  electro-motiye  force, 
and  I,  therefore,  thinking  that  it  is  important 
at  this  stage  of  the  development  of  electricity 
to  take  advantage  of  the  many  practical  im- 
provements in  dynamos  and  electrical  circuits 
for  the  furtherance  of  the  study  of  electrical 
pressure,  have  had  installed  in  the  Laboratory 
the  most  powerful  apparatus  for  this  purpose  in 
the  world. 

The  plant  consists  of  20,000  storage  cells  giv- 
ing 40,000  volts  or  electrical  units  of  pressure  ; 
and  this  can  be  augmented  to  3,000,000  vo  ts. 
Li  the  construction  of  this  powerful  plant  it  was 
found  that  this  limit  of  8,000,000  of  volts  could 
not  be  exceeded  as  long  as  the  apparatus  is  situ- 
ated in  a  building,  for  the  inductive  action  of 
the  walls  and  the  floors  is  so  great  that  a  serious 
loss  results.  In  order  to  obtain  the  full  effect  of 
8,000,000  volts  the  apparatus  should  be  placed 
in  the  center  of  Holmes  field  and  should  be 
raised  at  least  thirty  feet  from  the  ground. 
This  great  electrical  plant  opens  a  wide  field 
of  scientific  inquiry.  It  enables  one  to  study 
by  spectrum  analysis  the  effect  of  intense  heat 
on  gases  and  the  vapor  of  metals ;  for  by  means 
of  this  battery  one  can  produce  the  highest  de- 
gree of  instantaneous  temperature  yet  attained. 
I  am  at  present  investigating  the  spectrum  of 
hydrogen  in  the  hope  of  obtaining  some  clue 
to  the  conditions  of  temperature  in  the  stars. 
The  plant  also  furnishes  the  ideal  method  of 
producing  the  X-rays.  A  Crookes  can  be  made 
to  glow  with  perfectly  steady  light  giving  out 
the  X-rays  with  intense  brilliancy  and  afford- 
strong  contrasts  which  have  long  been  desired. 
For  surgical  purposes  a  steady  source  of  these 
rays  is  of  the  utmost  importance.  All  the 
methods  in  present  use  produce  the  rays  by  a 
more  or  less  fluctuating  process,  whereas  the 
method  I  have  adopted  is  by  the  use  of  a  steady 
current  of  electricity  from  a  battery  constantly 
in  one  direction.  This  current  can  be  regulated 
to  any  desired  degree.  The  result  has  never 
been  accomplished  before. 

The  interesting  fact  that  a  steady  current  at 
40,000  units  of  pressure  or  volts  is  so  efficient 
in  producing  the  X-rays  leads  me  to  believe 
that  a  plant  similar  to  the  one  in  the  Jefferson 
Physical  Laboratory,  but  of  much  smaller  di- 


mensions— having  the  same  number  of  cells  but 
smaller  ones — ^may  be  a  desirable  adjunct  to  a 
great  hospital. 


THE  NEW  FORK  STATE  COLLEGE  OF 

FORESTRY. 

The  College  of  Forestry  of  Cornell  Univer- 
sity has  made  provision,  as  has  been  already 
stated  in  this  Joubnal,  for  a  course  of  lectures 
on  ^  Fish  and  Game  Protection  and  Fish  Cul- 
ture '  as  a  regular  part  of  the  curriculum,  and 
Dr.  Barton  W.  Evermann,  Ichthyologist  of  the 
U.  S.  Fish  Commission,  has  been  selected  as 
special  lecturer  to  give  the  course.  The  in- 
struction will  consist  of  laboratory  work  and 
field  excursions,  together  with  lectures  upon 
the  life-histories  of  food  and  game  fishes,  their 
artificial  propagation  and  protection  ;  the  rela- 
lation  of  the  forests  to  the  streams  and  lakes 
and  their  inhabitants ;  the  proper  care  of 
streams  and  lakes  with  reference  to  forestry, 
logging,  lumbering,  milling,  mining  and  irriga- 
tion operations  ;  and  the  value  and  protection 
of  the  mammals  and  birds  of  the  forest. 

Dr.  B.  E.  Fernow,  the  Director  of  College  of 
Forestry,  properly  considers  that  the  forester 
should  know  not  only  how  to  care  for  the  forest 
proper,  but  that  he  should  understand  that  the 
protection  of  the  denizens  of  the  forest  and  the 
streams  and  lakes  within  the  forest,  and  their 
inhabitants,  also,  constitute  a  legitimate  and 
important  part  of  his  work. 

The  graduates  of  the  College  of  Forestry  are 
the  men  who  will  be  called  to  the  management 
of  the  National  Forest  reservations  and  the 
large  private  forest  properties,  and  it  is  gratify- 
ing to  know  that  they  will  enter  upon  their 
work  with  the  broad  and  rational  view  of  their 
duties  and  their  opportunities. 

This  course  was  first  given  to  the  juniors  and 
seniors  of  the  present  year  at  Axton,  N.  Y. 
(where  the  State  College  Forest  is  located)  dur- 
ing the  second  and  third  weeks  in  May.  Here- 
after the  course  will  be  considerably  lengthened 
in  time  and  made  more  comprehensive  in  char- 
acter. 

Dr.  Fernow  will  receive  the  thanks  and  con- 
gratulations of  all  persons  interested  in  the 
preservation  of  our  forests  and  the  protection 
of  the  inhabitants  of  the  forest  and  the  forest 
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waters  for  the  snooessfdl  inauguration  of  this 
interesting  and  important  phase  of  forestry 
instruction. 

The  value  of  the  extensive  timber  investiga- 
tions planned  and  carried  on  by  Dr.  Fernow, 
when  Chief  of  the  Division  of  Forestry,  U.  8. 
Department  of  Agriculture,  is  more  and  more 
appreciated  by  practitioners  and  investigators, 
as  the  results  become  better  known.  One  of 
the  important  results  was  the  discovery  of  the 
relation  between  the  strength  of  a  beam  and  of 
a  column  of  the  same  material,  which  was  de- 
duced and  mathematically  developed  by  F.  E. 
Neely,  C.E.,  from  the  many  thousand  tests 
made  on  comparable  material  during  the  ex- 
tended general  test  series. 

This  winter,  Professor  C.  A.  Martin  and  Mr. 
George  Young,  Jr.,  both  of  the  College  of 
Architecture,  Cornell  University,  have,  under 
the  auspices  of  Professor  F.  Roth,  of  the  New 
York  State  College  of  Forestry,  in  connection 
with  the  course  on  Timber  physics,  carried 
on  a  series  of  tests,  published  in  Engineering 
New8j  that  fUmish  experimental  proof  of  the 
correctness  of  this  relation,  which  is  that  the 
strength  of  a  beam  at  the  elastic  limit  is  equal 
to  the  strength  of  the  material  in  endwise  com- 
pression. 

In  other  words,  if  we  wish  to  know  what  load 
a  beam  will  carry  without  injury  to  its  elastic 
properties,  we  only  need  to  test  the  material  in 
compression  to  failure ;  the  load  which  accom- 
plishes the  failure  is  also  the  extreme  load  for 
a  beam  strained  to  the  elastic  limit. 

The  practical  value  of  this  discovery  is  readily 
seen  :  A  simple  test  in  compression  gives,  with- 
out the  introduction  of  difficult  formulee,  im- 
mediate answer  to  the  practically  important 
question  of  the  beam  strength  to  safe  limits. 

The  tests  also  remove  any  doubt  as  to  whether 
wood  possesses  a  definite  elastic  limit,  which, 
although  less  pronounced  than  in  metals,  is, 
nevertheless,  readily  recognized. 


THE  FORTHCOMING    MEETING    OF   THE 
BRITISH  ASSOCIATION. 

Thb  issue  of  Nature  for  June  14th  contains 
an  article  by  Mr.  Ramsden  Bacchus  giving  an 
account  of  the  plans  for  the  Bradford  meeting 


of  the  British  Association  from  which  we  take 
the  following  particulars : 

The  meeting  promises  to  be  an  unusually 
large  and  important  one.  Bradford  being 
midway  between  London  and  Edinburgh, 
serves  as  a  common  meeting  ground  for 
scientifio  men  from  the  south  of  England 
and  from  Scotland  and  Ireland,  and  it  is  within 
easy  reach  of  the  Midland  and  Northern  Uni- 
versity Colleges.  Bradford  and  Leeds  are  so 
close  together  that  for  such  a  purpose  as  this 
they  are  almost  one  city,  and  the  Bradford 
Committee,  therefore,  have  the  advantage  of 
the  Yorkshire  College  being  practically  on  the 
spot.  The  last  meeting  of  the  British  Associ- 
ation in  Bradford  was  held  in  1878,  but  since 
that  time  the  city  (which,  by  the  way,  was  then 
only  a  town)  has  practically  been  rebuilt,  and 
has  grown  and  developed  in  a  manner  resem- 
bling the  progress  of  an  American  rather  than 
that  of  an  English  town. 

It  is  probable  that  the  number  of  visitors  will 
be  far  above  the  average ;  already  some  sixty 
or  seventy  Fellows  of  the  Royal  Society  have 
announced  their  intention  of  being  present, 
and  professors  and  eminent  lecturers  from 
nearly  every  university  in  England,  Scotland 
and  Ireland  have  promised  to  attend.  The 
Church  will  be  represented  by  the  bishop  of 
Ripon,  the  legal  profession  by  the  Master  of  the 
Rolls  and  Lord  McLaren,  and  the  names  of 
over  a  score  of  members  of  both  Houses  of 
Parliament  have  been  sent  in. 

The  meeting  will  commence  on  Wednesday, 
September  5th,  when  the  new  President,  Profes- 
sor Sir  Wm.  Turner,  of  Edinburgh,  will  deliver 
his  address  in  St.  George's  Hall.  On  the  follow- 
ing evening  the  Mayor  of  Bradford  will  give  a 
conversazione  in  St.  George's  Hall,  at  which  it  is 
hoped  there  will  be  exhibits  illustrating  the 
most  recent  scientific  work.  On  Friday  even- 
ing the  lecture  will  be  delivered  in  St.  George's 
Hall  by  Professor  Gotch,  F.R.S.,  on  'Animal 
Electricity.'  The  lecture  to  artisans  on  Sat- 
urday will  be  given  by  Professor  Silvan  us 
Thompson,  F.R.S.,  and  it  is  expected  that 
there  will  be  an  audience  in  St.  George's  Hall 
of  4000  to  5000  working  men.  On  Monday 
afternoon  the  Mayor  and  Corporation  will  give 
a  garden-party  in  Lister  Park,  and  in  the  even- 
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ing  an  address  will  be  given  by  Professor  W. 
Stroud  on  'BangeFinders.'  The  Mayor  and 
Corporation  will  give  another  large  conver- 
sazione on  Tuesday  evening,  and  on  the  Wed- 
nesday evening  a  concert  will  take  place  in  St. 
George's  Hall  with  the  Permanent  Orchestra 
and  the  Festival  Choral  Society,  under  the  con- 
ductorship  of  Mr.  Fredk.  Cowan. 

During  the  week  there  will  be  a  textile  ex- 
hibition at  the  Technical  College,  which  will  il- 
lustrate the  various  processes  of  the  local  indus- 
tries,.and  the  machinery  employed  can  be  seen  in 
motion.  There  will  be  a  reception  at  the  Col- 
lege on  Thursday  afternoon,  September  6th,  and 
the  smoking  concert  in  honor  of  the  President 
will  also  be  given  at  the  Technical  College, 
after  Professor  Gotch's  lecture  on  Friday. 

Excursions  to  places  of  interest  in  the  neigh- 
borhood will  be  made  on  Saturday,  the  8th, 
and  on  Thursday,  the  13th  ;  among  the  places 
selected  are  Bolton  Priory,  Bipon  and  Foun- 
tains Abbey,  Malham,  Clapham  and  Ingleton, 
the  Nidd  Valley,  Farnley  Hall,  Haworth, 
Ilkley,  Knaresboro'  and  Harrogate.  In  ad- 
dition to  a  number  of  smaller  guides  to  the 
places  to  which  excursions  are  to  be  made,  the 
usual  guide  book  will  be  provided  by  the  Pub- 
lications Committee.  This  book  will  be  divided 
mainly  into  three  sections.  The  first  will 
deal  with  the  history  of  Bradford  and  the  de- 
velopment of  the  Bradford  trade,  the  second 
section  with  the  Bradford  industries  and  in- 
stitutions, and  the  third  part,  which  is  under 
the  sectional  editorship  of  Mr.  J.  E.  Wilson, 
will  fleal  with  the  scientific  material  of  the 
locality,  the  flora,  fauna,  geology,  meteorology, 
climate  and  public  health.  There  will  be  in 
addition  a  number  of  pages  devoted  to  the  top- 
ography of  the  district,  for  which  Mr.  J.  H. 
Hastings  is  responsible. 


SCIENTIFIC  NOTES  AND  NEWS. 

On  June  12th  and  13th  the  delegates  to  the 
conference  on  the  International  Catalogue  of 
Scientific  Literature  met  in  the  rooms  of  the 
Boyal  Society,  London. 

The  American  Academy  of  Arts  and  Sciences 
has  elected  Sir   Archibald  Geikie,  F.B.S.,  an 


honorary  foreign  member  in  the  place  of  the 
late  Carl  Friedrich  Bammelsberg. 

Pkofessor  Charles  F.  Chandler,  of  Co^ 
lumbia  University,  and  Professor  J.  Mark  Bald- 
win, of  Princeton  University,  have  been  given 
by  Oxford  University  its  newly  created  D.Sc. 
degree. 

The  degree  of  doctor  of  engineering  has 
been  conferred  on  Mr.  J.  Elfreth  Watkins,  of 
the  U.  S.  National  Museum,  by  the  Stevens 
Institute  of  Technology,  in  recognition  of  his 
long  and  valuable  studies  in  the  history  of  the 
development  of  railroad  engineering  in  the 
United  States. 

At  the  last  meeting  of  the  Boyal  Society  of 
Edinburgh,  according  to  Nature,  the  following 
were  elected  as  British  Honorary  Fellows :  Dr. 
Edward  Caird,  master  of  Balliol  College,  Ox- 
ford ;  Dr.  David  Ferrier,  professor  of  neuro- 
pathology. King's  College,  London  ;  Dr.  G.  F. 
Fitzgerald,  professor  of  natural  and  experi- 
mental philosophy.  Trinity  College,  Dublin ; 
Dr.  Andrew  Bussell  Forsyth,  Sadlerian  profes- 
sor of  pure  mathematics  in  the  University  of 
Cambridge ;  Dr.  Archibald  Liversidge,  profes- 
sor of  chemistry  in  the  University  of  Sydney ; 
Dr.  T.  E.  Thorpe,  principal  of  the  Government 
Laboratories,  London ;  and,  as  Foreign  Hon- 
orary Fellows  :  Dr.  Arthur  Auwers,  secretary, 
Boyal  Prussian  Academy  of  Sciences ;  Professor 
Wilhelm  His,  Leipzig;  and  Professor  Adolf 
Bitter  von  Baeyer,  Munich. 

Dr.  S.  Gabriel  has  been  appointed  assistant 
director  in  the  newly  built  chemical  laboratory 
of  the  University  of  Berlin. 

The  managers  of  the  Boyal  Institution,  Lon- 
don, on  the  occasion  of  the  retirement  from 
office  of  the  honoraiy  secretary,  passed  a  unan- 
imous resolution  to  place  on  i)ermanent  record 
an  expression  of  their  high  appreciation  of  the 
admirable  way  in  which  he  has  performed  the 
duties  of  that  office,  and  of  his  signal  services 
to  the  Institution  generally. 

The  format  opening  by  Lord  Lister  of  the 
new  clinical  laboratories  at  the  Westminister 
Hospital  took  place  on  June  12th.  Among  those 
present  were  Sir  John  Wolfe  Barry,  Chairman 
of  the  House  Committee,  Lord  Kelvin,  Dr. 
Church,  the  President  of  the  Boyal  College  of 
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Physicians,  Sir  William  MacCormac,  the  Presi- 
dent of  the  Royal  College  of  Surgeons ;  Sir 
John  Burdon  Sanderson,  Bart.,  Sir  Michael 
Foster,  K.C.B.,  M.P.,  and  Sir  Joseph  Fayrer, 
Bart,  K.C.S.I. 

We  learn  from  the  Philadelphia  Medical 
Journal  that  Dr.  W.  W.  Keen  has  raised  a  $50,- 
000  library  fiind  for  the  College  of  Physicians 
of  that  city. 

Mb.  J.  S.  BuDOETT  has  been  awarded  a  grant 
of  £50  from  the  Balfour  Fund  of  Cambridge 
University  to  aid  him  in  his  zoological  re- 
searches. 

Pbofebsok  W.  B«  Clakk,  of  the  Johns  Hop- 
kins University  has  been  appointed  by  the 
Governor  of  Maryland,  Commissioner  on  be- 
half of  the  State  of  Maryland  to  act  with  a 
similar  Commissioner  on  behalf  of  the  State  of 
Pennsylvania  and  the  Superintendent  of  the  U. 
S.  Coast  and  Geodetic  Survey  in  the  reestablish- 
ment  of  the  old  historic  Mason  and  Dixon  line, 
in  part  forming  the  boundary  between  Mary- 
land and  Pennsylvania.  This  famous  line,  so 
long  regarded  as  the  boundary  between  the 
north  and  south  was  run  by  two  English  sur- 
veyors. Mason  and  Dixon,  between  the  years 
1764-68,  and  was  marked  throughout  its  east- 
ern portion  by  granite  monuments  brought  from 
England  that  had  cut  on  their  southern  faces 
the  arms  of  Lord  Baltimore  and  on  the  north- 
em  the  arms  of  the  Penns.  It  was  by  far  the 
most  extensive  engineering  work  of  colonial 
days.  The  old  line  is  now  very  obscure  be- 
cause of  the  destruction  of  many  of  the  monu- 
ments and  property  interests  are  suffering  as 
the  result.  It  is  the  purpose  of  the  new  Survey 
to  redetermine  and  properly  remark  the  old 
line. 

The  Director  of  the  United  States  Geological 
Survey,  says  the  New  Haven  correspondent  of 
the  New  York  Evening  Foat,  has  placed  Pro- 
fessor H.  S.  Williams,  of  Yale  University,  in 
charge  of  the  mapping,  areal  geology  and 
preparation  of  the  geological  folios  of  the  middle 
section  of  Connecticut,  including  the  topo- 
graphical sheets  of  Granby,  Hartford,  Meriden, 
Middletown,  New  Haven,  and  Guilford.  Those 
west  of  the  seventy-third  meridian  are  already 
under  way,  in  charge  of  Professor  Hobbs,  of 


Wisconsin  University.  Dr.  H.  B.  Gregory,  as- 
sistant to  Professor  Williams,  has  done  the 
field  work  on  the  crystalline  rocks  of  the  Granby 
and  Middletown  sheets,  and  will  work  during 
the  summer  on  the  crystallines  of  the  Meriden 
sheet,  and  the  triassic  areas  of  the  Connecticut 
valley  in  general.  The  triassic  and  crystalline 
work  will  probably  be  finished  this  year.  The 
region  to  be  covered  is  an  exceedingly  interest- 
ing one  in  this  State,  with  its  volcanic  remnants, 
dikes,  terraces,  pot-holes  and  glacial  boulders, 
and  moraines  in  the  area  already  partly  cov- 
ered by  the  investigations  of  Dana. 

After  thirty-seven  years'  service  as  secre- 
tary to  the  Paleontographical  Society  (London) 
the  Rev.  Thos.  Wittshire  has  retired  ft*om  that 
office.  The  present  position  of  this  Society  is 
mainly  due  to  the  influence  of  Mr.  Wittshire, 
as  was  recognized  some  time  ago  by  those  of 
his  admirers  and  others  who  presented  him 
with  a  testimonial  in  the  form  of  his  own  por- 
trait in  oils.  The  council  has  requested  Dr.  A. 
Smith  Woodward,  of  the  British  Museum,  to 
join  the  Society  for  the  purpose  of  taking  over 
the  secretarial  and  editorial  duties.  It  is  no 
doubt  hoped  that  Dr.  Smith  Woodward's  emi- 
nence as  a  paleontologist  and  experience  as  a 
writer  wUl  attract  to  the  Society  the  numerous 
British  paleontologists  who  have  hitherto  man- 
ifested their  interest  in  its  good  work  by  criti- 
cism unaccompanied  by  subscriptions.  He  will 
have  no  easy  task  to  please  all  critics :  those 
who  stigmatize  as  '  paving-stone  paleontology ' 
the  descriptions  of  local  faunas  by  enthusiasts 
who  are  anything  but  zoological  specialists; 
and  those  whose  lack  of  patience  (or  other 
quality)  does  not  permit  them  to  master  the 
elaborate  zoological  investigations  of  restricted 
groups  of  fossils,  and  whose  love  of  ease  sets 
them  in  opposition  to  new  conceptions  and  the 
new  language  in  which  they  are  perforce  ex- 
pressed. 

Nature  states  that  the  president  of  the  Brit- 
ish Board  of  Education  has  approved  of  a  com- 
mittee, which  is  now  sitting,  *'  to  inquire  into 
the  organization  and  staff  of  the  Geological 
Survey  and  Museum  of  Practical  Geology ;  to 
report  on  the  progress  of  the  Survey  since  1881; 
to  suggest  the  changes  in  staff  and  arrange- 
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ments  neceseary  for  bringiDg  the  Survey  in  its 
more  general  features  to  a  speedy  and  satisfac- 
tory termination,  having  regard  especially  to  its 
economic  importance ;  and,  further,  to  report 
on  the  desirability,  or  otherwise,  of  transferring 
the  Survey  to  another  public  department." 
The  members  of  the  committee  are:  The 
Right  Hon.  J.  L.  Wharton,  M.P.  (chairman), 
Mr.  Stephen  E.  Spring  Bice,  C.B.,  Mr.  T.  H. 
Elliott,  C.B.,  General  Festing,  C.B.,  Dr.  H.  F. 
Parsons,  Mr.  W.  T.  Blanford,  F.R.8.,  and 
Professor  C.  Lapworth,  F.R.S.,  with  Mr.  A.  E. 
Cooper  as  secretary. 

At  a  meeting  of  the  Board  of  University 
Studies  of  the  Johns  Hopkins  University  held 
May  23,  1900,  the  following  minute  in  regard 
to  the  death  of  Professor  Thomas  Craig  was 
unanimously  adopted : 

*'Tbe  members  of  the  Board  of  University  Studies 
of  the  Johns  Hopkins  University  desire  to  ezprees 
their  sorrow  at  the  death  of  their  friend  and  ooUeague* 
Professor  Thomas  Craig,  who,  as  student  and  teacher 
of  mathematics,  had  been  connected  with  the  Uni- 
versity for  nearly  the  entire  period  of  its  existence. 
One  of  the  brilliant  young  men  whom  Professor 
Sylvester  attracted  to  the  University  in  its  early  days 
he  won  straightway  the  favorable  notice  of  that  emi- 
nent man  for  the  enthusiasm  and  intellectual  acumen 
with  which  he  entered  upon  the  study  of  advanced 
mathematics,  then  almost  an  unknown  science  in  this 
country ;  and  this  fortunate  combination  of  interest, 
energy,  and  ability  characterized  his  entire  career. 
At  the  time  of  his  death  he  was  occupied  in  the  pre- 
paration of  a  treatise  on  the  Theory  of  Surfaces.  Un- 
doubtedly the  intense  ardor  with  which  he^engaged 
in  this  work  contributed  in  large  measure  to  that  im- 
pairment of  the  nervous  system  from  which.he  had 
recently  sufiFered.  Professor  Craig  possessed  great 
power  of  research,  and  wrote  much  for  various  mathe- 
matical journals.  For  many  years  he  was  editor  of 
the  American  Journal  of  Maihematics^  and  it  is  largely 
due  to  his  zeal  and  able  direction  that  thatSJoumal 
continues  to  hold  its  high  rank  in  the  mathematical 
world.  Professor  Craig  occupied  a  place  in  the  very 
front  rank  of  American  mathematicians.  His  scien- 
tific ideals  were  the  highest,  and  as  teacher,  editor, 
and  investigator,  he  brought  to  his  work  a  high  de- 
gree of  originality,  and  an  Intellectual  ardor  which 
was  a  source  of  inspiration  to  all  with^whom  he  was 
closely  associated." 

Walter  Percy  Sladen,  formerly  zoological 
secretary  of  the  Linnean  Society]of  London,  died 


at  Florence  on  June  11th.  Mr.  Sladen  wrote 
the  Beport  on  the  Asteroida  dredged  by  the 
Challenger^  and  numerous  papers  on  recent 
fossil  Echinoderms.  A  monograph  by  him  on 
the  British  Cretaceous  Asteroidea  was  in  course 
of  publication  by  the  Paleontographical  So- 
ciety. Some  years  ago  Mr.  Sladen  had  an  at- 
tack of  the  so-called  influenza,  and  the  effects 
of  that  combined  with  the  cares  of  an  estate 
to  which  he  recently  succeeded,  checked  his 
activity  as  a  zoologist.  One  of  his  last  pieces 
of  work  was  the  revision  of  the  sections  on 
star  fish,  and  sea  urchins  in  Dr.  Eastman's  edit- 
ion of  ZittePs  *  Paleontology.'  His  British  col- 
leagues will  miss  not  only  a  leader  in  a  difli- 
cult  branch  of  zoology,  but  a  genial  personality. 

We  regret  also  to  record  the  death  of  Professor 
Mortiz  Low,  Chief  of  Division  in  the  Oeodetic 
Institute  of  Potsdam  and  of  Dr.  Julius  Alt- 
haus  the  well  known  physician  and  neurolo- 
gist. 

We  learn  from  Nature  that  a  meeting  was 
held  at  the  Meteorological  Society  on  May  31st 
to  consider  the  question  of  a  memorial  of  the 
late  Mr.  G.  J.  Symons,  F.B.S.  It  was  resolved 
that  the  memorial  should  take  the  form  of  a 
gold  medal,  to  be  awarded  from  time  to  time 
by  the  Council  of  the  Boyal  Meteorological  So- 
ciety for  distinguished  work  in  connection  with 
meteorological  science.  An  executive  commit- 
tee was  appointed  to  take  the  necessary  steps 
to  raise  a  fund  for  this  purpose.  Contributions 
will  be  received  by  the  Assistant  Secretary,  Mr. 
W.  Marriott. 

Dr.  Donaldbon  Smith  has  returned  to  Lon- 
don from  his  journey  across  the  unexplored  tract 
of  country  between  LakeBudolph  and  the  White 
Nile.  The  London  correspondent  of  the  New 
York  Evening  Poet  states  that  he  was  the  first 
white  man  to  reach  the  river,  approaching  it 
from  the  Somali  coast,  and  travelling  almost 
due  west.  He  started  on  the  1st  of  August, 
1899,  and  reached  Fort  Berkeley,  near  Lado, 
on  t^e  17th  of  March,  1900.  Dr.  Smith 
says  that  he  came  through  almost  entirely  un- 
molested by  natives  ;  had  no  occasion  to  fire  a 
shot  in  self-defence,  and  lost  only  two  men  out 
of  the  small  force  of  eighteen  Qoorkhas  who 
formed  his  escort,  this  being  the  first  time  ex- 
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soldiers  of  the  Indian  army  h^ve  accompanied 
an  expedition  of  this  character.  On  reaching 
the  Nile,  Smith  sent  his  men  with  Mr.  Fraser, 
the  naturalist,  home  by  way  of  Uganda  and 
Mombasa,  while  he  himself  stayed  at  the  fort 
for  six  weeks,  and  returned  with  Major  Peake's 
expedition,  by  way  of  Khartum  to  Cairo.  In 
addition  to  important  geographical  observa- 
tions Dr.  Smith  obtained  a  large  and  valuable 
collection  of  specimens  of  the  fauna  of  Central 
Africa. 

The  second  meeting  of  the  Latin-American 
Scientific  Congress  will  be  held  at  Montevideo 
from  March  20th  to  March  8Ist,  1901.  The 
work  of  the  Congress  will  be  divided  among 
nine  sections. 

The  annual  meeting  of  the  Italian  Botanical 
Society  will  be  held  at  Venice  on  September 
9th-16th,  under  the  presidency  of  Sig.  Som- 
mier. 

In  view  of  the  great  importance  of  the  scien- 
tific publications  of  Messrs.  D.  Appleton  &  Co. 
we  are  glad  to  learn  that  plans  for  the  reorgan- 
ization of  the  company  and  for  the  continuance 
of  the  business  have  been  announced  by  the 
reorganization  committee,  of  which  James  G. 
Cameron,  vice-president  of  the  Fourth  National 
Bank,  is  chairman.  The  valuation  of  the  as- 
sets is  placed  at  $3,224,787.18.  The  liabilities 
are  $1,346,696.78.  The  plan  of  reorganization 
provides  for  the  unifying  of  the  title  and  owner- 
ship of  the  three  business  establishments  into 
the  new  corporation  of  D.  Appleton  &  Co.  The 
capitalization  of  the  new  company  will  be  ne- 
gotiable gold  notes,  six  per  cent,  for  $1,400,000, 
syndicate  notes  for  $250,000,  and  capital  stock, 
$3,000,000.  General  creditors  are  to  be  paid 
25  per  cent,  in  cash,  and  75  per  cent,  in  the  six 
per  cent,  negotiable  mortgage  gold  notes.  The 
preferred  obligations,  such  as  taxes,  wages,  in- 
terest on  mortgage,  royalties,  etc.,  amounting 
to  $176,698.78,  are  to  be  paid  in  full.  A  cash 
working  capital  of  $250,000  is  to  be  provided. 
It  is  said  that  Mr.  William  H.  Appleton  will  be 
made  president  of  the  new  company  and  Mr. 
James  G.  Cameron  chairman  of  the  board  of 
directors. 

Mb.  p.  Strickland,  United  States  Consul, 
writes  from  Gor4e  Dakar,  under  date  of  May 


1st,  that  an  exposition  has  just  been  held  at 
Dakar  which  was  of  interest,  as  it  was  prob- 
ably the  first  of  its  kind  in  the  colony,  if  not 
in  intertropical  Africa.  The  exposition  was 
opened  with  ceremonies  and  speeches  appropri- 
ate for  the  occasion  on  the  15th  of  March,  and 
closed  on  the  14th  of  April.  There  were  ex- 
hibited, among  other  things,  the  animals  of  the 
country,  including  ostriches ;  specimens  of  rub- 
ber, gums,  nuts,  and  most  of  the  other  prod- 
ucts ;  fish  and  native  gear  for  catching  it ;  na- 
tive jewelry,  some  of  which  is  very  fine ; 
hides  and  skins,  including  bird  skins  for  mount- 
ing on  hats ;  furniture  made  in  the  country ; 
native  woods,  etc.  All  the  objects  were  artisti- 
cally displayed  in  the  beautiful  park  at  Dakar, 
and,  in  order  to  encourage  the  natives  to  visit 
it,  no  entrance  fee  was  chai*ged.  The  exposi- 
tion was  very  successful.  It  may  be  noted 
that  the  government  is  doing  everything  to  en- 
courage agriculture  in  the  colony,  and  has  im- 
ported seeds  from  the  rubber  trees  of  Brazil  for 
free  distribution  among  those  willing  to  plant 
them. 

UNIVERSITY  AND  EDUCATIONAL  NEWS. 

President  Faunce  announced  at  the  com- 
mencement of  Brown  University  that  the 
amount  needed  to  complete  the  million  dollar 
endowment  fund  had  been  subscribed.  The 
gifts  received  during  the  week  immediately  pre- 
ceding commencement  include  one  of  $50,000 
from  Mr.  Frank  A.  Sayles,  of  Pawtucket,  as  a 
memorial  to  his  mother  and  sister,  and  $26,000 
from  Marsden  J.  Perry,  of  Providence.  Numer- 
ous smaller  sums  were  also  received,  bringing 
the  total  amount  up  to  the  sum  of  $1,096,106. 

The  reversionary  interest  of  Harvard  Uni- 
versity, Williams  College  and  the  Public  Li- 
brary at  Springfield,  Mass.,  in  the  estate  of 
David  A.  Wells  will  amount  to  about  $70,000 
each. 

At  the  commencement  of  Mt.  Holyoke  Col- 
lege, it  was  announced  that  the  amount  col- 
lected for  the  second  endowment  fund  had 
al]*eady  reached  the  sum  of  $75,000  of  which 
$50,000  is  contributed  by  Dr.  D.  K.  Pearson,  of 
Chicago.  A  letter  was  received  from  Mr.  John 
Dwight,  of  New  York,  offering  to  give  $60,000 
for  a  memorial  building  to  be  built  on  the  site 
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of  the  old  Dwight  House.  Twenty-five  thousand 
dollars  of  the  endowment  fund  has  heen  devoted 
to  the  establishment  of  a  chair  of  psychology. 

The  following  gifts  and  bequests  have  also 
been  announced  during  the  past  week:  Edgar  C. 
Brackett,  a  member  of  the  State  Senate  of  New 
York,  has  given  $30,000  to  Cornell  College, 
Mt.  Vernon,  la.  By  the  will  of  Alexander  H. 
McFadden,  who  died  recently  in  Philadelphia, 
Dickinson  College,  Carlisle,  Pa.,  receives  $10,- 
000.  At  the  commencement  of  Smith  College 
President  Seelye  announced  that  $32,000  had 
been  given  to  the  College  from  various  sources. 
Ezra  J.  Warner,  of  Chicago,  has  added  $20,000 
to  a  previous  gift  of  $50,000  for  a  science  hall 
for  Middlebury  (Vt.)  College. 

PR0FE880B  Chables  A  YouNG,  of  PHuceton 
University,  delivered  the  commencement  ad- 
dress before  Adelbert  College.  His  topic  was 
^The  Unities  of  Time,  Space,  Law  and  Sub- 
stance in  the  Domain  of  Astronomy.* 

The  Board  of  Regents  of  the  University  of 
West  Virginia  has  refused  to  accept  the  re- 
signation of  President  Raymond  and  has  passed 
a  resolution  approving  the  policy  he  has  pur- 
sued in  regard  to  the  faculty  and  the  students. 

Db.  Henry  Wade  Rogbbs  has  resigned  the 
presidency  of  Northwestern  University. 

At  Smith  College,  Dr.  Arttur  H.  Pierce,  of 
Amherst,  has  been  appointed  associate  professor 
in  mental  and  moral  science,  and  Ralph  Bar- 
ton Perry  instructor  in  ethics  and  pedagogy. 
The  following  assistants  have  also  been  ap- 
pointed :  Miss  A.  Bruere  in  physics.  Miss  F.  C. 
Smith  in  botany  and  Miss  A.  P.  Hazen  in 
zoology. 

The  following  appointments  to  the  position 
of  instructor  have  been  made  recently  :  Dr. 
Lawrence  E.  GrifiSn,  in  biology  and  zoology,  at 
Adelbert  College ;  F.  W.  Kaffer,  in  civil  engi- 
neering, at  Princeton  University  ;  Dr.  Walter 
B.  Cannon,  in  physiology,  in  the  Harvard 
Medical  School ;  C.  L.  Bon  ton,  in  mathematics, 
and  Mr.  E.  W.  Morse,  in  natural  history,  in 
Harvard  University. 

The  following  degrees  were  conferred  at  the 
commencement  of  Cornell  University :  There 
were  fifty- three  who  received  A.B.,  forty  who 
received  Ph.B.,  and  sixty-two  who  received 


B.S.  This  is  the  last  occasion  on  which  the 
two  latter  degrees  will  be  conferred  by  the  uni- 
versity. There  were  fifty- two  LL.B.'8  con- 
ferred, and  six  M.D.'s  were  added  to  the  fifty- 
three  already  conferred  at  the  Medical  com- 
mencement in  New  York.  Eight  took  B.S.  A. 
(agriculture),  seven  D.V.M.  (veterinary  medi- 
cine), one  (the  first  to  receive  such  a  degree  in 
this  country);  B.S.F.  (forestry),  B.Arch.  (archi- 
tecture) was  granted  to  ten  candidates;  C.E. 
(civil  engineering)  to  fifty- two,  and  M.E.  (me- 
chanical engineering)  to  100  of  whom  forty- 
three  had  specialized  in  electrical  engineering. 
Fourteen  were  then  given  the  degree  of  A.M., 
one  of  M.C.E.,  four  of  M.M.E.  There  were 
nineteen  candidates  for  the  Ph.D.  degree  of 
which  thirteen  were  in  the  sciences  as  fol- 
lows :  William  Chandler  Bagley  (psychol- 
ogy), Charles  Edward  Brewer  (chemistry),  Kary 
Cadmus  Davis  (botany),  Stevenson  Whitcomb 
Fletcher  (horticulture),  Charles  Tobias  Knipp 
(physics),  Qertrude  Sharb  Martin  (social  sci- 
ence), William  Fairfield  Mercer  (entomology), 
Wilhelm  Miller  (horticulture),  Vida  Frank 
Moore  (ethics),  Edward  Charles  Murphy  (civil 
engineering),  William  Alphonso  Murrill  (bot- 
any), Guy  Montrose  Whipple  (psychology),  and 
Ambrose  Par6  Winston  (political  science). 

At  Cambrige  University  Mr,  L.  R.  Wilber- 
force  has  been  appointed  university  lecturer  in 
in  physics  ;  Mr.  G.  F.  C.  Searle  a  university  lec- 
turer in  experimental  physics,  and  Dr.  G.  H.  F. 
Nuttall  university  lecturer  in  bacteriology  and 
preventive  medicine. 

The  sixteen  wranglers  of  the  Cambridge 
Mathematical  Tripos  this  year  are  headed, 
says  Nature,  by  Mr.  J.  E.  Wright  of  Trinity, 
Mr.  A.  C.  W.  Aldis  of  Trinity  Hall  being  sec- 
ond wrangler.  An  Indian  student,  Mr.  Balak 
Ram  of  St.  John's  is  fourth;  and  Miss  W.  M. 
Hudson  of  Newnham  College,  sister  of  the  sen- 
ior wrangler  of  1898,  is  bracketed  eighth  wrang- 
ler. Miss  E.  Greene,  also  of  Newnham,  is 
equal  to  tenth.  St.  John's  claims  five  of  the 
wranglers.  Trinity  four,  Clare  two.  In  Part 
II. ,  the  bracketed  senior  wranglers  of  last  year, 
Mr.  Birtwistle  of  Pembroke,  and  Mr.  Paranjpye 
of  St.  John's,  are  placed  with  two  others  in  the 
first  division  of  the  first  class. 
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